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Preface to ”Using Total Worker Health R© to

Advance Worker Health and Safety”

It is now recognized that workplace aspects (scheduling, shift work, physically demanding

work, chemical exposure) not only increase the risk of injury and illness, but also impact health

behaviors (smoking, physical activity) and health outcomes (sleep disorders and fatigue, obesity,

musculoskeletal disorders). In turn, ill health and chronic conditions can affect performance at work,

increasing risk for injury, absenteeism, and reduced productivity. In the past few decades, programs

that expand the traditional focus of occupational safety and health to consider nontraditional

work-related sources of health and well-being have been shown to be more effective than programs

that separately address these issues. This Total Worker Health R© approach has been recognized by the

National Institute for Occupational Safety and Health (NIOSH) as a method for protecting the safety

and health of workers, while also advancing the overall well-being of these workers by addressing

work conditions.

This Special Issue is devoted to “Advancing Worker Health and Safety”. It includes basic and

applied research relevant to programs, policies, and practices that promote holistic approaches to

worker well-being. The volume begins with an overview of the NIOSH Total Worker Health program,

describing the history of the program and identifying new challenges with the rapidly changing

nature of work. The international importance of this topic is demonstrated by research addressing

working populations in the United States, Australia, Korea, Canada, and countries in the European

Union who are employed in worksites as varied as manufacturing, retail, healthcare, accounting,

construction, and mining.

Several articles address new workers to the workplace. These focus on providing training and

encouraging young workers to communicate about health and safety, the importance of preventing

injuries to reduce retention, and how supervisor support and clear work organization and policies can

help reduce stress among junior employees. Other articles describe the evaluation of interventions

among construction workers, young workers, and homecare workers. Required components for the

successful development, implementation, and adoption of interventions promoting worker safety

and well-being are identified (e.g., the elimination of hazards, leadership support, participatory

approaches in the design and delivery of programs, and evaluation metrics). Not surprisingly,

implementation differs across industries and by organization size.

This compendium presents work from an international collection of scholars exploring the

relationship between workplace factors and worker safety, health, and well-being. It provides

guidance for improving the organization and design of work environments, innovative strategies

for promoting worker well-being, and novel methods for exposing underlying occupational causes

of chronic disease.

We would like to thank all of the authors that took the time to contribute to this Special Issue,

and the editors and reviewers for their assistance.

Diane S. Rohlman, Kevin M. Kelly

Special Issue Editors
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Abstract: Background: The objective of this article is to provide an overview of and update on the
Office for Total Worker Health® (TWH) program of the Centers for Disease Control and Prevention’s
National Institute for Occupational Safety and Health (CDC/NIOSH). Methods: This article describes
the evolution of the TWH program from 2014 to 2018 and future steps and directions. Results:
The TWH framework is defined as policies, programs, and practices that integrate protection from
work-related safety and health hazards with promotion of injury and illness prevention efforts to
advance worker well-being. Conclusions: The CDC/NIOSH TWH program continues to evolve in
order to respond to demands for research, practice, policy, and capacity building information and
solutions to the safety, health, and well-being challenges that workers and their employers face.

Keywords: Total Worker Health®; occupational safety and health; worker well-being

1. Introduction

The mission of the United States (U.S.) Centers for Disease Control and Prevention’s National
Institute for Occupational Safety and Health (CDC/NIOSH) is rooted in its dedication to preserving
and enhancing the total health of workers. This mission—to generate knowledge in the field of
occupational safety and health and to transfer that knowledge into practice for the betterment of
workers—generated the Total Worker Health® (TWH) program. As of 2015, the TWH framework is
defined as policies, programs, and practices that integrate protection from work-related safety and
health hazards with promotion of injury and illness prevention efforts to advance worker well-being [1].
TWH efforts protect the safety and health of workers and advance their well-being by fostering safer
and healthier workplaces and by addressing work organization, employment and supervisory practices,
and workplace culture. Integration can ensue through collaboration and coordinated programming
around organizational leadership and commitment; supportive organizational policies and practices;
management and employee engagement strategies; supportive benefits and incentives; accountability
and training; and integrated real-time evaluation and surveillance that bring about corrective action
where required [2]. Frameworks and models have been published to help describe what integration is
like in practice [3–5].

The original emergence of the TWH approach at NIOSH began years prior with the Steps to a
Healthier U.S. Workforce Initiative in 2003, which explored the benefits of integrating worker safety and
health protection efforts with health promoting ones [6]. As research developed and implementation
increased, the focus on the integration of health protection and health promotion expanded to a

IJERPH 2019, 16, 321; doi:10.3390/ijerph16030321 www.mdpi.com/journal/ijerph1
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framework with a greater appreciation of (and demand for) a growing set of worker well-being
determinants that impact safety and health. In 2014, as initiatives evolved and more research and
information became available, NIOSH launched the Office for TWH Coordination and Research
Support (Office for TWH) to coordinate and advance research, programs, policy, and training in
collaboration with intramural and extramural partners [7]. A comprehensive history on the evolution
of the TWH program prior to 2014 is available elsewhere [6,8].

Some traditional occupational safety and health (OSH) and worksite wellness programs (that
is, non-integrated, stand-alone, siloed approaches) have had a favorable impact. However, scientific
evidence has increasingly found that for tackling the wide-ranging, complex concerns of workers,
integrating OSH protection activities with health-enhancing ones may be more efficacious than
concentrating on either of these activities alone [2,8–10]. More specifically, studies have shown
that emphasizing a TWH or integrated approach to jointly and comprehensively address work-related
hazards and other exposures addresses the synergistic risks that exist, engendering more promising
efforts and results [8].

There has been much headway in the field of TWH over the past several years, and the TWH
program has continued to develop. Integration efforts have expanded to consider the synergistic
opportunities between and among the health of workers at and away from work and a broader look at
the interplay of work and non-work factors and influences on the well-being of workers. This article
provides an update on the TWH program since the 2013 publication by Schill and Chosewood [6] and
describes its evolution from 2014 to 2018—including major program accomplishments and stakeholder
and partnership activities—as well as highlights of future directions.

2. Discussion

2.1. The 1st International Symposium to Advance Total Worker Health®

A vital and key event in the maturation of the TWH field was the convening of a TWH scientific
conference. Building on prior initiatives and symposia, the Office for TWH held the 1st International
Symposium to Advance Total Worker Health® in 2014, at the U.S. National Institutes of Health (NIH) [11].
Given that this was the very first symposium of its kind, the theme was “Total Worker Health,” and
these were its goals:

• Showcase current research that advances the concept of TWH;
• Connect stakeholders who share an interest in TWH;
• Provide resources and strategies for practitioners working to improve the health, safety and

well-being of workers; and
• Inform a future research agenda to expand the evidence-base for TWH.

The symposium brought together over 17 partner organizations and more than 350 national and
international scientists and practitioners. These participants represented academia, labor, industry, and
government, including workplace health, human resources, employee benefits, employee assistance,
health promotion, organized labor, workers’ compensation, disability management, emergency
response, public health, health policy, health economics, organizational and occupational health
psychology, industrial hygiene, and related disciplines.

Over the course of two days, attendees explored topics and issues relevant to a TWH perspective,
such as TWH frameworks, research methods, integrated approaches, implementation, evaluation, and
practical toolkits. Sessions highlighted high-risk industries such as construction, transportation,
and health care, particularly in the areas of work stress and psychosocial factors, obesity, and
musculoskeletal conditions. They also emphasized examples of integrated interventions for a changing
workforce, new employment patterns, physical/built environment, community/workplace supports,
advances in return-to-work policies, and disability and rehabilitation management.
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2.2. The National Total Worker Health® Agenda

A prime feature of the 1st International Symposium to Advance Total Worker Health® was the
launch of the National Total Worker Health® Agenda draft, another important and major step forward
in the growth of the TWH approach [12].

Over 20 years ago, NIOSH partnered with wide-ranging stakeholders to pinpoint and establish
national priorities for the most significant issues affecting workers across varied occupations
and industries, by means of an OSH research framework known as the National Occupational
Research Agenda (NORA), now in its third decade. The goal of the first NORA in TWH (National
Total Worker Health® Agenda) was to encourage and motivate diverse stakeholders dedicated to
concurrently protecting workers from hazards in the workplace and advancing their well-being.
These stakeholders include OSH practitioners, labor organizations, health promotion and wellness
professionals, researchers, workers, employers, educators, policymakers, health care providers, and
many others. In line with NORA tradition, NIOSH sought extensive stakeholder input during the
development of the National Total Worker Health® Agenda. This ensured that it emphasized stakeholder
priority areas not only explicitly in TWH research but also in practice, policy, and capacity building.

To that end, in 2014, NIOSH announced in the Federal Register that a draft version of the TWH
NORA, entitled “Proposed National Total Worker Health® Agenda,” was available for stakeholder review.
The Office for TWH subsequently reviewed, synthesized, and responded to all comments and critiques
received [13]. On the basis of those comments, the Office for TWH added and further developed goals, and
it refocused the TWH definition and approach. Refining the description ensured a better understanding of
the program priorities and further differentiated the approach from traditional worksite health promotion
programming that does not integrate worker safety and protection elements. Prioritizing a foundation of
safety first, and then integrating workplace policies, programs, and practices that grow health, creates
greater worker well-being and is the cornerstone of the TWH framework.

The National Total Worker Health® Agenda goals reflect not only stakeholder comments but also
sources in the peer-reviewed literature [6,8,14–16] and two workshops. The latter were Total Worker
Health™: Promising and Best Practices in the Integration of Occupational Safety and Health Protection
with Health Promotion in the Workplace—A Workshop [17] and the Pathways to Prevention Workshop,
Total Worker Health®: What’s Work Got to Do With It? [18].

Four strategic goals, each supported by several intermediate and activity/output goals, comprise
the following domains: research, practice, policy, and capacity building.

1. Research: Advance and conduct etiologic, surveillance, and intervention research that builds
the evidence base for effectively integrating protection from work-related safety and health hazards
with promotion of injury and illness prevention efforts to advance worker well-being.

2. Practice: Increase the implementation of evidence-based programs and practices that integrate
protection from work-related safety and health hazards with promotion of injury and illness prevention
efforts to advance worker well-being.

3. Policy: Increase adoption of policies that integrate protection from work-related safety and
health hazards with promotion of injury and illness prevention efforts to advance worker well-being.

4. Capacity Building: Build capacity to strengthen the TWH workforce and TWH field to
support the development, growth, and maintenance of policies, programs, and practices that integrate
protection from work-related safety and health hazards with promotion of injury and illness prevention
efforts to advance worker well-being.

The continued fulfillment of these goals by stakeholders over the next years (2016–2026) will
better safeguard the safety, health, and well-being of workers, support overall workforce vitality, and
foster economic prosperity.

2.3. Advances in TWH Research

The research goals in the National Total Worker Health® Agenda focus on advancing and
conducting etiologic, surveillance, and intervention research activities that build the evidence base [12].

3
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Though the research base has grown, the field will benefit from further exploration of current and new
research areas to solidify the evidence base and advance the field [19]. This led the Office for TWH to
develop the intramural research program and coordinate research-related activities, both intramurally
and extramurally, targeting priority topics and working populations [6]. At NIOSH, researchers
are engaged in varied TWH activities such as conducting research, participating on the TWH
steering committee, providing support activities, presenting at seminars and in webinars, publishing
peer-reviewed papers, and engaging in collaborative stakeholder and partnership research efforts.

2.3.1. Issues Relevant to Advancing Worker Well-Being through Total Worker Health®

NIOSH has accomplished its goal of developing and publishing the research-centric National Total
Worker Health® Agenda [12]. Another objective of the Office for TWH was to update a summarized
list of seminal and current issues relevant to TWH and to the future of the workforce, to advance
the scientific research focus and direction. Aside from the more customary workplace hazards that
organizations have long faced, such as chemical exposures, traumatic injury, and shift work, workers
and employers are also now navigating changing workforce demographics, growing work/life balance
challenges, a multi-generational and aging workforce, and rising levels of work-related stress [20].
What is more, new work arrangements such as precarious or contingent work are often entrenched with
increased exposure to hazardous work, little or no job security, minimal advancement and training,
and a higher proportion of health insurance costs shouldered by the worker [20,21]. Therefore, in 2015,
to highlight critical concerns to worker health and well-being, the Office for TWH published a list of
these key issues that are relevant to advancing worker well-being through TWH (Figure 1) [20].

Figure 1. Issues relevant to advancing worker well-being through Total Worker Health®.

4
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2.3.2. NIOSH Centers of Excellence for TWH

In addition to NIOSH TWH research activity, the bulk of TWH research is conducted by
NIOSH-funded extramural Centers of Excellence for TWH (Figure 2), located in the U.S.; each of
their websites provides a wealth of information, tools, resources, and peer-reviewed papers on the
effectiveness of TWH [22]. These centers are uniquely qualified to be among the leaders in the field of
TWH and are crucial to gaining knowledge that can help workers, employers, and communities.

Figure 2. NIOSH Centers of Excellence for Total Worker Health®.

In 2006 and 2007, NIOSH funded three centers: the Healthier Workforce Center of the Midwest
(University of Iowa), the Center for the Promotion of Health in the New England Workplace (University
of Massachusetts—Lowell and University of Connecticut), and the Harvard T.H. Chan School of Public
Health’s Center for Work, Health, and Well-Being (Harvard University). In 2011, NIOSH funded a
fourth center: the Oregon Healthy Workforce Center (Oregon Health and Science University). In 2016,
NIOSH funded two more centers: the Center for Health, Work & Environment (University of Colorado);
and the Center for Healthy Work (University of Illinois–Chicago). Ongoing coordination with the
Centers of Excellence for TWH in the areas of mutual interest continues to be a critical partnership to
complement intramural efforts.

5
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2.3.3. Total Worker Health® Research Methodology Workshop

One such recent and vital effort that NIOSH, the NIOSH-funded Centers of Excellence for TWH,
and several other external partners undertook was to assess methodological and measurement issues
for TWH intervention research and establish concrete examples of how challenges can be overcome
to drive research practices in the field of TWH. There were multiple goals for the workshop. The
first was to respond to two of the eight recommendations put forth by the Independent Panel of
the Pathways to Prevention 2015 Meeting, co-sponsored by NIH and NIOSH: Total Worker Health®:
What’s Work Got to Do With It? [18]: (1) expand research and evaluation design options to include
a range of rigorous methodologies; and (2) develop a core set of measures and outcomes that are
incorporated into all integrated intervention studies. The second was to respond to the intermediate
and activity/output goals (Sections 1.3; 1.3.2–1.3.6) to apply and develop rigorous, standardized
methods for TWH interventions, as outlined in the National Total Worker Health® Agenda [12]. More
detail on the impetuses and need for such a workshop have been previously published in publicly
available papers [12,19,23].

Accordingly, in 2017, the University of Iowa’s College of Public Health and Healthier Workforce
Center of the Midwest hosted the Total Worker Health® Research Methodology Workshop. An
open-access peer-reviewed article summarizing this workshop, by Tamers et al. (2018), highlights the
TWH research methodological and measurement approaches currently in use and suggests others that
the workshop experts believe have the potential to advance the field through rigorous and repeatable
TWH intervention research [24].

2.3.4. Worker Well-Being Framework

Another key TWH accomplishment in recent years is NIOSH’s partnership with the Research ANd
Development (RAND) Corporation to develop a framework for worker well-being and its subsequent
still-in-development survey instrument. The framework was published in 2018 [25] and will serve
as a conceptual model for future research on worker well-being. The continued work of NIOSH
and RAND to develop the survey will be useful in advancing the understanding of issues related to
worker well-being.

2.4. Advances in TWH Practice

The practice goals in the National Total Worker Health® Agenda center on the need to increase the
implementation of evidence-based programs and practices [12]. Although the scientific evidence base
is relatively new, the uptake of the integrated concept of TWH has gained substantial traction among
leaders and practitioners in safety and health [26]. A testament that advancements in worker safety,
health, and well-being are not entirely an academic enterprise is also demonstrated by industry and
other private sector interest in TWH strategies [27,28].

2.4.1. Tools and Resources

A number of tool-kits, actionable guidance, web-based training, continuing education courses,
and other practice-based resources that have been developed in recent years are available on the NIOSH
TWH website and on the Centers of Excellence for TWH websites [22]. An increasing community of
stakeholders receive information about these tools and resources regularly through a multitude of
dissemination channels (i.e., social media, e-newsletters, and other media outlets) and through other
outreach efforts and engagement programs. One of the most widely consumed outputs of NIOSH’s
communication efforts has been an electronic newsletter, TWH in Action! [29]. Published quarterly
since 2012, this e-newsletter now has more than 80,000 subscribers. Another highly popular resource is
the NIOSH Total Worker Health® Webinar series [30]. This free, online training platform features the
latest research and practice in the field of TWH and has provided continuing education credits to more
than 1000 physicians, nurses, health educators, and others.
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2.4.2. Hierarchy of Controls Applied to NIOSH Total Worker Health®

In 2015, the Office for TWH published the Hierarchy of Controls Applied to NIOSH Total Worker
Health® (Figure 3)—adapted from the Hierarchy of Controls framework used in OSH—to strengthen
the link between traditional OSH approaches and TWH and to further illustrate the value of this kind
of approach to practitioners who are quite familiar with this means toward risk mitigation [31]. As in
the traditional hierarchy, the controls and strategies are in descending order of likely effectiveness and
protectiveness. The emphasis on addressing system-level or environmental determinants of health
before individual-level approaches is a key tenet of the TWH approach.

Figure 3. Hierarchy of Controls Applied to NIOSH Total Worker Health®.

2.4.3. Fundamentals of Total Worker Health® Approaches

A central practice-based tool developed by the Office for TWH and published in 2016 is the
Fundamentals of Total Worker Health® Approaches: Essential Elements for Advancing Worker Safety,
Health, and Well-Being [32]. To help organizations launch and sustain their own programs, the
Office for TWH developed this workbook centered on five fundamental steps essential to the TWH
approach. These five defining elements of TWH are guiding principles that provide practical direction
for organizations seeking to develop workplace policies, programs, and practices that contribute to
worker safety, health, and well-being:

1. Demonstrate leadership commitment;
2. Eliminate hazards and promote well-being;
3. Engage workers in program design and delivery;
4. Ensure confidentiality and privacy; and
5. Integrate systems effectively.

2.4.4. Edited Volume on TWH

Forthcoming is an edited volume on TWH [33]. This book will bring together state-of-the-art
research and practice in comprehensive, integrated prevention strategies from the most accomplished
scholars and practitioners in the field. The book will serve as premier guidance for interested
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professionals on the foundations of TWH, to further prevent adverse worker safety and health
outcomes from contemporary work and work environments.

2.5. Advances in TWH Policy

The policy goals in the National Total Worker Health® Agenda aim to increase the adoption of TWH
and related policies, mostly by external entities [12]. There has been growing interest in organizational
policies that integrate OSH with business strategy and practices. In particular, topics covered by
guidance include responsible organizational and worker sustainability; small- and medium-sized
businesses; and risk management and workers’ compensation.

2.5.1. Partner and Stakeholder Efforts

Over the past few years, several initiatives have contributed to the National Total Worker Health®

Agenda’s intermediate goal of “implementing policy guidance developed from evidence-based
research and consensus statements to promote worker safety, health, and well-being” and
activity/output goals focused on promoting responsible organizational policies and sustainability of
workers. These have been led by a number of stakeholders and partners, some with direct and some
with indirect or no firm affiliation to the Office for TWH.

For instance, the theme of the 11th International Conference on Occupational Stress and Health
in 2015, which NIOSH co-hosted along with the American Psychological Association and the
Society for Occupational Health Psychology, was Sustainable Work, Sustainable Health, Sustainable
Organizations [34]. During the conference, researchers and practitioners discussed how sustainable
work and worker well-being can affect economic growth and organizational health. The relevance
of OSH to sustainability was recognized by the U.S. Occupational Safety and Health Administration
(OSHA) in its report based on interviews with stakeholders, Sustainability in the Workplace: A
New Approach for Advancing Worker Safety and Health [35]. To facilitate implementation of policy
guidance, OSHA identified opportunities in shareholder engagement, recognition of OSH as a business
innovation, rankings of businesses, and materiality of factors that affect business performance.

Similarly, the Center for Safety and Health Sustainability (CSHS), which represents more
than 70,000 OSH professionals in over 70 countries, has developed guidance supporting worker
sustainability [36]. CSHS recommended integrated reporting of both financial and non-financial
information, such as environmental, social, and governance (ESG) issues, including human, intellectual,
social, and relationship capital. To facilitate sustainability policies that take into consideration
worker well-being, CSHS highlighted the need to understand how organizations create value for
their stakeholders through various types of capital. In 2016, CSHS outlined guidance for OSH in
sustainability reports and key performance metrics to provide information on corporate performance.
The Vitality Institute created a different approach, which recognized employee health as a crucial input
to organizational success and proposed a comprehensive scorecard for sustainability reporting, to
use for making decisions and tracking progress. By reporting on job satisfaction and turnover, health
status, assessment of health risk, physical environment, corporate capacity, strategic communications,
health policies/programs/practices, population health, corporate climate, leadership, and community
relations, organizations can ensure that policies are supportive of worker well-being [37].

2.5.2. Small- and Medium-Sized Businesses

A further area of progress in policy implementation is the targeting of small- and medium-sized
companies and incorporation of TWH approaches within workers’ compensation systems, which are
additional activity/output goals in the National Total Worker Health® Agenda. To gather evidence
to guide organizational policies, NIOSH and the U.S. National Academy of Medicine convened a
public workshop noted earlier (Total Worker Health™: Promising and Best Practices in the Integration
of Occupational Safety and Health Protection with Health Promotion in the Workplace) to identify
prevalent and best practices in small, medium, and large workplaces. The summary report from this
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workshop, which included recommendations from experts on the workshop’s concluding reactors
panel, was published in 2014 [17]. Common elements identified include the importance of leader
recognition and prioritization of TWH in a business culture, a “comprehensive perspective” on safety,
and attention to activities that can help workers be healthier and more satisfied, which in turn can
positively impact businesses. Later in 2017, NIOSH and the Colorado School of Public Health’s
Center for Health, Work & Environment sponsored the International Understanding Small Enterprises
conference [38]. The conference enabled small business owners, researchers specializing in small
businesses, representatives from chambers of commerce, workers, and other stakeholders to share
policy strategies for engaging workers and increasing happiness and productivity by creating safer
and healthier workplaces.

A newly developed key small-business resource is a series of videos created by the Healthier
Workforce Center of the Midwest. This center interviewed small businesses to identify gaps where
it would be useful to provide guidance, and the resulting videos have shed light on useful policies
for small businesses that seek to implement TWH approaches. Additionally, implementation of TWH
approaches in workers’ compensation programs has occurred by way of two NIOSH TWH Affiliates:
the Ohio Bureau of Workers’ Compensation (OBWC) and the State Accident Insurance Fund (SAIF),
a workers’ compensation company in Oregon. The OBWC created a program to support the health
and well-being of workers for their client policyholders. SAIF shares the TWH approach with its
policyholders and offers free consulting services to facilitate adoption of TWH policies. Furthermore,
SAIF partnered with the Oregon OSHA and the Oregon Healthy Workforce Center to create a statewide
alliance to encourage the updating of TWH policies in workplaces.

2.5.3. Voluntary Standards

For general policies, voluntary standards are useful for widespread adoption of a TWH approach.
In 2018, the International Organization for Standardization (ISO) finalized the voluntary standard
ISO 45001—Occupational Health and Safety. Although the guidance does not specify requirements
for responsible business practices, it enables integration of OSH management systems with other
systems, including those related to worker well-being [39]. Another related policy effort well-aligned
with the TWH approach is the National Standard of Canada for Psychological Health and Safety in
the Workplace; this could serve as a useful template for other nations seeking to improve working
conditions. Adoption of the Canadian voluntary standard, developed in 2013, has increased and the
standard has served as useful guidance internationally [40].

2.6. Advances in TWH Capacity Building

The capacity building goals in the National Total Worker Health® Agenda emphasize the need
to build and strengthen the TWH workforce and field [12]. Multidisciplinary and comprehensively
trained OSH professionals are essential to apply a TWH approach that addresses complex current and
future workplace challenges, such as existing and emerging hazards and exposures, a multigenerational
workforce, and rapid changes in technology. An important focus since the establishment of the Office
for TWH has been to develop and equip OSH professionals as well as allied workplace professionals
with the knowledge, skills, and training to prevent worker injury and illness and to advance health
and well-being.

2.6.1. NIOSH Workforce Development Framework Guidance

The NIOSH Workforce Development Framework Guidance, which is an unpublished NIOSH-led
document, explores approaches to build capacity and identifies competencies and training
professionals need to apply an integrated approach that addresses the diverse needs of the U.S.
workforce. In 2014, the Office for TWH shared this guidance with stakeholders and partners. This was
an opportunity to identify current training needs and approaches, foster partnerships with research
and training centers, and identify additional organizations and collaborators (Schools of Business,
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Engineering, Nursing, Occupational Medicine Residency Programs, Public Health, and others). The
guidance includes five broad foci necessary for professionals to apply a more comprehensive TWH
approach, as well as recommendations for accomplishing this goal:

1. Identify training and professional development needs;
2. Develop a list of current TWH training programs;
3. Establish a TWH workforce development committee of interested stakeholders to discuss and

provide guidance on building capacity for a TWH workforce;
4. Develop a list of TWH competencies; and
5. Identify effective methods of training and standardize a TWH curriculum.

Key internal/external stakeholders and partners who are in a position to lead this charge include
professionals from academia, labor, OSH and health promotion, the private sector, human resources,
and international partners and governments. Work in this area by the Office for TWH and myriad
partners, some of which is highlighted in this article, is ongoing.

2.6.2. TWH Training and Certificate Programs

During the 1st International Symposium to Advance Total Worker Health® [11], a plenary session
consisting of research and training experts from the NIOSH-funded Centers of Excellence for TWH,
NIOSH-funded Education Research Centers (ERCs), and NIOSH TWH Affiliates covered current
training initiatives, plans to formally solicit external input and engage key stakeholders, curricular
reform, and integration of TWH into NIOSH-funded ERCs. During this session, speakers and
participants confirmed a growing need to increase the knowledge and skills of researchers and
practitioners to implement an integrated TWH approach through interdisciplinary education of the
existing and future workforce. Currently, a number of differing types of continuing education and
certificate programs are available or in development; such programs could include TWH approaches
in already existent OSH or health promotion programs, or create new ones altogether. These
include the University of Colorado [41]; the University of North Carolina—Chapel Hill; Oregon and
Portland State Universities in collaboration with SAIF; Northern Kentucky University; and Western
Kentucky University.

2.6.3. TWH Workforce Development Roundtable

Another key accomplishment in 2017 was the Office for TWH’s collaboration with the
University of North Carolina–Chapel Hill and Harvard University to convene a roundtable
discussion with partners from the NIOSH-funded Centers of Excellence for TWH, ERCs, organized
labor, NIOSH-funded OSH training institutions, state health departments, professional societies,
workplace-wellness training vendors, and other experts in the field. The roundtable discussion
explored training that could be incorporated into existing core OSH degree programs such as
occupational health nursing, occupational medicine, and industrial hygiene. The focus of the
roundtable was to identify the highest priority audiences; perform needs assessments; identify
competencies for TWH; and suggest effective training approaches and programs (certificate, continuing
education, and others). Key findings and recommendations from a 2017 report by the University of
Colorado (Uncovering Training Needs for Total Worker Health® Professionals: Results of a National
Continuing Education Survey [unpublished data]) were also reviewed at the meeting and influenced
future directions. Of individuals working within the OSH and peripheral fields (human resources,
benefits, wellness), survey results found that 2.8% indicated TWH as their primary profession, 14%
indicated TWH as a secondary work task, and 75% identified a need for basic and advanced TWH
training (n = 1501).
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2.7. The 2nd International Symposium to Advance Total Worker Health®

The 2nd International Symposium to Advance Total Worker Health® was held four years after the
first, in 2018, at NIH [11]. The theme of the symposium was “Work & Well-Being: How Safer, Healthier
Work Can Enhance Well-Being,” and these were its goals:

• Reaffirm TWH dedication and commitment to the safety and health of workers by prioritizing
safety in all jobs;

• Redesign the organization of work to promote a workplace environment that optimizes healthy
opportunities through leadership, management, and supervision;

• Reveal new strategies to redesign work to improve worker well-being through new links and
solutions for work and chronic disease risks; and

• Introduce novel research methods and interventions for advancing TWH.

More than 100 partners and affiliate organizations and nearly 400 participants from 37 states
and 15 countries attended the symposium, highlighting both a national and international demand for
critical TWH research, training, and implementation in the workplace.

Presenters from nonprofit, government, private, and academic institutions shared their
perspectives and research findings on TWH, as well as demonstrations of successful practical
applications. Sessions included themes and topics on integrated TWH methods, approaches,
interventions, evaluations, results, and recommendations from the NIOSH-funded Centers of
Excellence for TWH, NIOSH researchers, and other experts in the field. High-risk industries and
occupations, such as transportation, agriculture, firefighting and first response, manufacturing, health
care, and law enforcement and corrections were the focus of many presentations. Speakers highlighted
risks, exposures, and health conditions facing many workers in these fields, such as acute and chronic
diseases, stress and mental health, fatigue, and violence.

Additional topics focused on the needs of small businesses, special populations, and government
workers; strategies for optimizing community collaborations, integration, organizational policies and
practices, supervision, and employee relations practices; and ways to enhance the work-life continuum
and work design. Featured speakers covered worker health and well-being through the lens of
new technologies, the current opioid crisis, globalization, and the rapidly evolving domestic and
international economy. Finally, an important highlight was the launch of the Vision Zero Campaign
for North America, organized by the International Social Security Association, to engage partners,
institutions, and organizations worldwide in reducing occupational accidents and diseases by focusing
on responsible leadership and investing in healthy workplaces and a motivated workforce [42].

2.8. TWH Partnership and Stakeholder Involvement

As discussed throughout this article, partnership and stakeholder involvement across multiple
factions and disciplines has been and continues to be critical in advancing TWH research, practice,
policy, and capacity building. To move the field of TWH forward, all stakeholders must work together,
take ownership, and contribute.

Fundamental but sometimes challenging is demonstrating the value that a TWH approach brings
to long-term sustainability of employers, industry, and society. Perhaps one of the most critical
developments is inspiring the gatekeepers of worker health—professionals in labor, healthcare, and
public health—to engage in new ways that bring greater visibility to the value of an integrated
approach to worker safety and health [26,43,44]. Scholars believe this high-level engagement could
stimulate more alignment of the field with long-standing and current social movements (such as
labor rights, worker advocacy, sustainability-related responsible business practices, and paid family
leave) and encourage broader collaboration among and within labor, academia, government, and
industry [45]. For example, novel solutions to access worker populations could develop with new or
better engagement with economic development [46], community-based, and labor organizations. The
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relationship between health and economic prosperity and national security is a priority of the U.S.
Surgeon General [47].

In addition, new models of interventions at the workplace, community, industry, and society levels
could establish the results sought for simultaneously addressing work- and non-work-related risks.
Many of these actions involve expanding the role of professionals who protect worker safety, health,
and well-being. Examples of NIOSH successes in increasing recognition of the relationship between
work and health, as well as the role of community partnerships, include TWH participation in the U.S.
National Academies Action Collaborative on Business Engagement in Building Healthy Communities
and the U.S. National Academies of Medicine Action Collaborative on Clinician Well-Being and
Resilience [48,49].

Finally, a significant accomplishment in the development of new partners in recent years was
the Office for TWH’s co-sponsorship with the NIH Office of Disease Prevention and the National
Heart, Lung, and Blood Institute (NHLBI) to convene the 2015 NIH Pathways to Prevention Workshop
Total Worker Health®: What’s Work Got to Do With It? [18]. Approval for the conference’s TWH theme
required buy-in from several other NIH offices/institutes and U.S. federal agencies, making this a
noteworthy TWH partnership achievement in raising awareness of the importance of TWH issues
across U.S. federal agencies. The workshop had over 700 registered attendees, making it the largest
TWH event to date. Outcomes include a review of the literature on research gaps and an independent
panel report on future research priorities [23,50] as well as a new partnership with the American Heart
Association and NHLBI to plan a meeting on workplace health.

NIOSH TWH Affiliates

In addition to work done within NIOSH, the NIOSH-funded Centers of Excellence for TWH, and
the NIOSH-funded ERCs, TWH activities are shaped by the NIOSH TWH Affiliate program. The Office
for TWH established this partnership program in 2014 to recognize not-for-profit, labor, academic, and
government organizations that are advancing the TWH approach [28].

The program presently includes 45 NIOSH TWH Affiliates (Figure 4). Though the NIOSH TWH
Affiliates do not receive funding from NIOSH, they are critical to all of the activities discussed in
this article, each in their own way. The academic NIOSH TWH Affiliates conduct valuable research
on systems approaches to worker well-being, organization of work, and workplace exposures and
are leaders in the concept of an integrated framework for worker safety and health [28]. Some
NIOSH TWH Affiliates provide training to professionals and students in TWH and have been
instrumental in research and intervention evaluations in work settings. Several also collaborate
with businesses to assess the effectiveness of workplace policies and practices. Labor union NIOSH
TWH Affiliates are vital to ensure that worker involvement and outreach are embedded in TWH
translation, education, and communication activities. Not-for-profit NIOSH TWH Affiliates are key in
sharing TWH messages with local employer organizations and in facilitating regional outreach. The
professional association/society NIOSH TWH Affiliates help translate research findings into training
materials, share the latest promising practices, and provide continuing education to practitioners.
Finally, employer-organization NIOSH TWH Affiliates help implement the TWH approach and, in
doing so, provide successful TWH case studies from which other interested employers have learned.
Relaying of ongoing NIOSH TWH Affiliate activities and development of collaborative efforts with
NIOSH have also taken place during NIOSH TWH Affiliate-specific and other expert colloquia hosted
annually by the Office for TWH since 2014.
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Figure 4. NIOSH Total Worker Health® Affiliates.

2.9. The Future of TWH

2.9.1. Research, Practice, Policy, and Capacity Building

Notwithstanding key efforts accomplished between 2014 and 2018 by the Office for TWH,
along with its internal and external partners and stakeholders, as outlined in this article, continued
developments are necessary for the TWH field to evolve even further.

More research is vital, not only in the intervention space but particularly also in the area of basic,
etiologic, and surveillance research. Investment in a more developed understanding of the overall
implementation of TWH research into practice and policy is additionally imperative. Much can be
drawn from the emerging field of implementation science for insight regarding factors that influence
adoption of evidence into practice and how research can be applied to drive policy change [51]. This is
relevant for the increasing prevalence of workers in nonstandard work arrangements, a population
segment typically more difficult to reach. There is similarly a distinct need to translate research on
known work-related risks (such as work-family conflict) and to bring awareness of those risks to other
related disciplines (such as human resources). Subsequently, gained knowledge should be used to
inform practice-based research. For best practices to develop in this area, an agenda for dissemination
and implementation research is essential [52,53]. These developments could help accelerate the
adoption of evidence-based programs and move industries and communities along a continuum of
integrated practices and policies, with implications for future research and comprehensive training of
tomorrow’s TWH workforce.

Finally, increased attention on evaluating the TWH approach is imperative. Anger et al. (2015)
published an evaluation of the effectiveness of TWH interventions and found that TWH interventions
covering both injuries and chronic diseases can improve worker safety and health; however, the authors
found only 17 interventions that met their criteria for review [19]. Feltner et al. (2016) concluded
that TWH interventions may improve health behaviors, although the authors were unable to draw
conclusions about the interventions’ impact on injuries and overall quality of life because of differences
in measures used [23]. Similarly, Loeppke et al. (2015) assessed seven national and international
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guidelines aimed at worker safety, health, and well-being and concluded that there was promise but
considerable variation in the guidelines on strategies, evidence, and strategic elements [26].

2.9.2. Healthy Work Design and Well-Being

In addition to forthcoming critical work by external TWH stakeholders and partners, NIOSH
continues to make considerable headway. The TWH program has had a widespread impact on other
NIOSH programs through the recognition of well-being as an imperative component of the NIOSH
intramural research program structure. Indeed, the Office for TWH influenced the overall research
trajectory of NIOSH, bringing to life the construct of worker well-being [25] into the decades-old
NORA portfolio. This included enhancing future collaborations and deepening connections in the area
of improved work design and well-being across NIOSH.

The programmatic synthesis of elements of three separate and independent programs: TWH,
economics, and work organization and stress-related disorders is evident in a newly developed
program entitled, Healthy Work Design and Well-Being (HWD). HWD is one of only seven NORA
cross-sector programs in the third decade of NORA. The HWD program seeks to improve the design
of work, work environments, and management practices in order to advance worker safety, health,
and well-being. This program works with partners in labor, industry, trade associations, professional
organizations, and academia to accomplish its goals.

Work design has implications for the safety, health, well-being, and functioning of individuals,
families, groups, organizations, and communities. Like the TWH approach, the HWD program views
workplaces as settings not only to impact work-related risks, such as unsafe working conditions,
high job demands, and low control, but also to promote workplace programs and conditions that
provide support for workers’ health and well-being, such as smoking cessation or promotion of healthy
physical activity [54]. The close alignment and potential for synergy with TWH efforts is apparent,
rich, and compelling.

Healthy work design efforts include primary-level interventions that change the design of both
the physical workspace and work processes to reduce sedentary behavior and increase physical activity
during the work day. Furthermore, these efforts collectively serve another critical function, which is to
support the overall well-being of workers. Worker well-being characterizes quality of life with respect
to an individual’s health and work-related environmental, organizational, and psychosocial factors [25].
Organizational practices that focus on prevention of safety and health hazards and promotion of
well-being typically involve multi-level approaches that include commitment and involvement from
management as well as worker input on identification of effective strategies.

Going forward, the HWD program, along with TWH professionals and other partners, will further
our understanding of healthy work design and advance worker well-being through researching,
implementing interventions, and translating findings into practice.

2.9.3. New Workforce Challenges

As time goes on, the Office for TWH will strive to bring credible solutions to not only on-going
but also new challenges facing workers and employers. One such pressing example the CDC is
prioritizing—as is the Office for TWH—is the need for comprehensive remedies to the U.S. opioid
epidemic, from which the workplace and workers are not immune.

The U.S. Bureau of Labor Statistics reported that overdose deaths at work from non-medical use
of drugs or alcohol increased by at least 38% annually between 2013 and 2016. The 217 workplace
overdose deaths reported in 2016 accounted for 4.2% of occupational injury deaths that year, compared
with 1.8% in 2013 [55]. Opioids are often initially prescribed to manage pain arising from a work injury
though workers can develop a subsequent non-work injury related dependence, making this a critical
issue for all those involved in worker safety, health, and well-being. Though opioid use/misuse rates
are higher in certain occupations/industries, there are some commonplace factors associated with
use/misuse; these include heavy workloads; hazards causing slips, trips, and falls; job insecurity;
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job loss; and high-demand/low-control jobs [56]. Further, rates are higher in occupations with lower
availability of paid sick leave, suggesting that the need to return to work soon after an injury may
contribute to high rates of opioid-related overdose deaths [57,58].

Whether they involve examining antecedents of drug use or developing strategies for those
returning to the workplace while recovering from addiction, TWH strategies can offer guidance for
employers to follow. Briefly, using NIOSH- and the Office for TWH-developed resources [31,32,59],
early efforts would focus on eliminating or minimizing working conditions that may predispose to
worker injury or illness or that lead to increased levels of worker stress or excessive work demands.
Next, educating occupational health providers, onsite and community-wide, of the organization’s
policies related to return-to-work after an injury and after the prescribing of opioids would be
imperative. Additional steps would be taken to educate and train leaders, managers, and supervisors
about likely red flags to observe, and how to effectively, efficiently, and compassionately address these.
Careful examination of the impacts, risks, and considerations of safety-sensitive jobs and particular
worker duties would occur, as well as of pre-employment/ongoing requirements. Finally, workers and
their families would be provided with the necessary education on the proper and safe use of opioids,
both at work and away from work. The Office for TWH and others across NIOSH are diligently
working on actionable guidance and recommendations, materials, and resources to help address the
opioid crisis affecting workers and employers [60].

No matter the complex, multi-faceted, or new challenge facing the future workforce, the Office
for TWH will continue to work with its partners and stakeholders to effectively tackle issues amenable
to integrated and comprehensive solutions that account for work and non-work factors.

3. Conclusions

The TWH framework, while rooted in the bedrock of worker health protection and prevention,
must be a living, breathing entity, responding to the changing needs of workers, organizations, and
the U.S. economy. Perennial challenges of the work environment, such as safety hazards, work
stress, mental health, substance misuse, and chronic disease, are prime targets for integrated, holistic
approaches rather than the more limited, siloed ones of the past. Where worker health issues cross the
boundaries of work and home, affecting the lives of workers in and out of the workplace, there will be
a place for TWH strategies that bridge this distance.
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Abstract: Universities may be well poised to support knowledge, skill, and capacity-building efforts
to foster the development of multi-level interventions to address complex problems. Researchers at
the University of Illinois at Chicago (UIC) engaged organizations interested in developing policy- and
systems-level initiatives to address the drivers of precarious work in a six-meeting Action Learning
(AL) process, in which the researchers served as technical assistance (TA) providers focused on
facilitating learning and promoting critical thinking among participants. This exploratory qualitative
study examined the role, facilitators, challenges, and impacts of university facilitation in this context.
A total of 22 individuals participated in this study, including UIC TA providers, content expert TA
providers from labor-focused organizations, and TA recipients from health-focused organizations.
Results from interviews and a focus group highlight the utility of a university connecting organizations
from different disciplines that do not traditionally work together, and suggest that the TA provided by
UIC helped participants think concretely about precarious work and ways in which their organizations
might work collaboratively to bring about sustainable change. Findings from this study suggest that
university facilitation using an AL approach may be effective in increasing knowledge to action.

Keywords: precarious work; action learning; technical assistance; community-university partnership;
policy, systems, and environmental (PSE) change

1. Introduction

In recent years, the National Institute for Occupational Safety and Health (NIOSH) has funded
several Total Worker Health® Centers for Excellence at universities across the United States with the
goal of building scientific evidence around innovative approaches to address complex problems faced
by workers in the United States [1]. Occupational safety and health researchers and practitioners
are increasingly called to navigate the complexities of a changing work landscape, in which work
arrangements have increasingly shifted away from standard, full-time employment with benefits
toward non-standard, “atypical”, and precarious work arrangements such as employment in temporary
or contract jobs [2]. The University of Illinois at Chicago (UIC) Center for Healthy Work, one of the
NIOSH Total Worker Health (TWH) Centers for Excellence, has focused its efforts on understanding
the barriers faced by workers in these precarious jobs in Illinois, and building evidence around the
development of interventions to remove those barriers [3].

Over the past several years, a subset of researchers at the UIC Center for Healthy Work have
engaged with individuals and organizations in Chicago and across the state of Illinois to better
understand the causes and consequences of precarious work and initiatives that are already underway
to address them. One of the Center for Healthy Work’s aims is to work with a variety of organizational
partners, across sectors and levels, to build organizations’ capacities to develop and implement
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interventions to address the barriers to healthy work. While some studies have examined the
value and impacts of community–university engagement in research and practice partnerships [4–6],
existing studies have not focused on universities as a convener for processes focused heavily on
planning and preparing for action, and focused less on traditional research methodology. The UIC
Center for Healthy Work is examining the role that a university can play in supporting knowledge,
skills, and overall capacity-building efforts to foster the development of multi-level initiatives to
address precarious work.

1.1. Precarious Work and the Healthy Work Collaborative Initiative

The term “precarious work” has been used to describe work that is “uncertain, unpredictable,
and risky from the point of view of the worker” [7]. The rise in precarious work in the US can be linked
to macroeconomic changes that resulted in increased global competition, which led to outsourcing
of labor, weakened labor unions, and deregulation of the labor market [7]. Employers have sought
to minimize costs by shifting jobs away from standard, full-time work arrangements toward a more
flexible labor market. These more flexible, precarious work arrangements are characterized by low
wages, a lack of protection from termination, variable work schedules, disproportionate exposure to
health and safety hazards in the workplace, and working conditions that cause high psychosocial
stress [2,8–10]. Without intervention, a growing share of workers in the US will experience precarious
employment conditions, regardless of occupation [11].

Although studies increasingly show that these highly precarious work arrangements adversely
affect the health of workers [12–15], interventions that improve the health of workers in these jobs
are difficult to design and implement, given the nature of their work arrangements [16]. There is a
substantial body of literature that posits that public health interventions that create the social and
environmental conditions to promote and facilitate health are likely to be most effective and impactful
on a population level [17–19]. Since many of the features of precarious work are not unique to a single
occupation or to a single workplace, interventions aimed at addressing the causes of precarious work
must be implemented at these broadly impactful social ecological levels. These types of interventions,
typically in the form of policy, systems, and environmental (PSE) changes, are most effective when a
diverse group of stakeholders are involved in intervention development and implementation, and when
these stakeholders understand the problem and relevant power dynamics [17,20,21].

While there are several examples of successful, cross-sectoral PSE interventions to address public
health issues, including tobacco control and measures to reduce automotive crashes [19], there is little
evidence in the literature of similar strategies to address precarious work. Given the absence of existing
best practices or evidence-based initiatives in this area, researchers at the UIC Center for Healthy
Work engaged a group of multi-disciplinary stakeholders in a process designed to understand and
begin to develop upstream action to address drivers of precarious work. This process, known as the
Healthy Work Collaborative Initiative, involved a six-session series of instructional and planning-based
activities for organizations that were interested in addressing precarious work.

The six session Healthy Work Collaborative (HWC) was part of a larger project in the UIC Center
for Healthy Work. The overarching aim of this larger project was to use an action research framework to
understand and address precarious work through cycles of inquiry and action planning [22]. The HWC
was a component of this larger project, which was designed with an intent to increase stakeholders’
individual and organizational capacities to apply PSE strategies to address drivers of precarious work.
The primary goal of the HWC was to bring together health and labor organizations to explore initiatives
that may address health in the context of precarious employment. The goal of this manuscript is
to report on a study that examined the role of university-based facilitation in this HWC process,
conceptualized as technical assistance (TA) provided by UIC researchers. The HWC and TA in the
HWC are further described below.

UIC researchers recruited Chicago- and Illinois-based public health and healthcare organizations
and their partners to participate in the six in-person HWC sessions; many participants were recruited
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through existing relationships between the School of Public Health researchers and representatives
of these organizations. The researchers also recruited representatives of labor organizations,
including Chicago-based worker centers and labor advocacy groups, to share content expertise
with participants during the HWC sessions. All labor organizations represented in the HWC also had
longstanding relationships with researchers in the UIC School of Public Health. All six in-person HWC
sessions took place within a 10-week period in the spring and summer of 2018.

Collaborations between university groups and outside partner organizations have been described
in various contexts in the literature. Much of the existing literature on community–university
partnerships focuses on opportunities for knowledge translation, or the application of research findings
in the community, and service-learning and community-based research [4,6]. While the HWC model
shares some of the features of community–university partnerships highlighted in the literature, such as
an opportunity to co-create knowledge and develop shared research and action agendas [4], the purpose
of the HWC was primarily to drive action rather than to generate knowledge.

The researchers designed the HWC using an Action Learning (AL) approach, which is an approach
to problem solving that emphasizes learning through action and reflection on the results of that
action [23]. AL was originally conceptualized by Reg Revans in the early 1980s, but has been adapted
by others to better suit emerging learning and action needs in different contexts. One of these
adaptations is that of Marquardt et al., in which AL is used with the intent to build and sustain
systems-level change [24]. Similar to Revan’s original AL approach, that described by Marquardt et al.
uses an iterative, participatory process, which combines scientific knowledge with evidence derived
from learners’ experiences to solve complex problems [24,25]. However, unlike Revan’s approach,
Marquardt et al.’s AL approach relies on AL “coaches”, or facilitators who promote critical thinking
through the probing and prompting of learners throughout a process. In the HWC, UIC researchers
served in this facilitator role, which is further described below.

Activities within each HWC session were designed to build upon one another so that participants
would leave with foundational knowledge and skills to begin to plan for and take action to address the
drivers of precarious work. The HWC sessions were grouped into three phases (Table 1), all of which
incorporated AL tools: (1) Understanding; (2) System, strategies, and approaches; and (3) Planning for
action. A fourth phase, the Action phase, was not included in the HWC sessions. Each phase included
two sessions. Table 1 details the purpose of each phase and the activities that were included in that
phase’s sessions.

Small stipends were provided to HWC participants to compensate for their time spent preparing
for and participating in the sessions. This aligns with the community–university partnership literature
that suggests that funding community engagement in university-sponsored activities both supports
community involvement and demonstrates the value that the university places on community
engagement [6]. Funding was also provided to representatives from local worker centers and other
labor advocacy and educational organizations who served as TA providers in the HWC sessions.
The various participant roles in the HWC are further described below.
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Table 1. Healthy Work Collaborative (HWC) Initiative.

Phase Purpose of Cycle in the HWC Aligning HWC Activities

Understanding
Gather information and begin to
develop a shared understanding

of precarious work.

Presentations and Q&A with panel
of experts *

Root cause analysis and creation of
a rich picture diagram

(systems map).

System, strategies, and approaches

Analyze and interpret data from
the “Understanding” phase and

further develop a shared
understanding of precarious work

and approaches to address it.

Framing and stakeholder exercises.
Power analysis and
mapping exercise.

Planning for action

Begin to develop a plan for action
to address drivers of precarious

work based on the shared
understanding of precarious work

from the previous cycles.

Past, current, and future
state exercise.

Development of a Theory
of Change.

Action

Implement the plan for action
developed during the previous
phase. The “Action” phase was
not part of the HWC sessions.

The “Action” phase was not part
of the HWC sessions, but data

collection for this study occurred
during this phase.

* Experts included representatives from local worker centers and other labor advocacy organizations, as well as
labor-focused academic partners from outside of the University of Illinois at Chicago (UIC) Center for Healthy Work.
These experts are further described under “Technical Assistance (TA) in the Healthy Work Collaborative (HWC)”.

1.2. Participant Roles in the Healthy Work Collaborative (HWC)

Participants in the HWC sessions fell into three categories: (1) the UIC researchers who organized
and facilitated the overall HWC process and served as AL facilitators; (2) representatives from
labor organizing, labor advocacy organizations, and labor-focused academic organizations who
attended select HWC sessions and led HWC activities during those sessions; and (3) representatives
from primarily public health and healthcare organizations who attended and participated in all six
HWC sessions.

The first two groups, the UIC researchers and the representatives from labor organizations,
were termed “technical assistance (TA) providers” for the HWC. Together, these TA providers engaged
the largely non-labor and non-academic health-focused participants in the various HWC activities.
The TA providers also engaged with individuals or small groups in other capacities within and outside
of the in-person sessions as they grappled with the issue of precarious work and plans for action
in their own organizational or partnership-based contexts. The role of labor expert TA is examined
elsewhere (manuscript in preparation).

While there is no empirical research pointing to an ideal structure for a TA process for moving
recipients toward action, some studies point to features of TA–recipient models that make them more
effective than others. Effective TA models integrate several theoretical principles, including theories of
change, adult learning, consultation, and facilitation [26–28]. Using these principles, researchers and
practitioners in several fields have conceptualized TA as a multi-tiered approach to build the capacity
of individuals or organizations to achieve substantial change [29,30].

TA has also been classified along a continuum from less intensive, content-driven TA, to more
intensive, relationship-based TA [26,29]. The intensity of TA provided to a recipient typically depends
on the recipient’s needs and their desired project outcomes. Less intensive TA typically involves sharing
of content or skill knowledge with the TA recipient, which is most useful when the recipient already
has structures and policies in place to support PSE change [31]. This type of TA often involves fewer,
less intensive TA–recipient encounters in which TA providers present information to the recipients,
but do not engage in longer-term collaborative work. More intensive TA, on the other hand, requires a
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more sophisticated relationship between the TA provider and the recipient. In this instance, the TA
provider engages in sustained, in-depth work in partnership with the TA recipient, and takes on more
responsibility for the outcomes of the program that they are supporting [29].

In the HWC, TA provided by UIC researchers was conceptualized as more intensive,
relationship-based TA, focused on facilitating behavior and systems change, while TA provided
by labor experts was conceptualized as more content-driven, focused on the transfer of knowledge
to participants. For the duration of the HWC, UIC TA providers divided themselves up between TA
recipient groups, helping to guide TA recipients through each of the HWC activities and exercises.
UIC TA providers also followed up with their TA recipient groups between HWC sessions, pointing them
in the direction of resources, clarifying content from the sessions, and pushing them toward actionable
next steps. This type of higher intensity TA, focused on the facilitation of learning and action planning,
aligned with the role of an AL “coach” described in the AL literature [32,33]. There is some evidence that
higher intensity TA, facilitation, or coaching, involving frequent check-ins and tailored supports and
feedback, increases the sustained engagement of learners, or TA recipients, in later implementation or
action phases [26,34]. With the HWC, UIC researchers positioned themselves in a way to both connect
practitioners in different disciplines who do not already work together, and support engagement
between those practitioners as they move to bring about sustainable change. Little is known about
universities operating in this role, and this study aims to contribute knowledge to this gap.

This study explores the role of TA provided by UIC researchers in the HWC process. Specifically,
this study seeks to understand UIC TA providers’ perceptions of their own roles in the HWC process,
facilitators, and challenges associated with these roles, and any outcomes of the HWC process that they
attribute to these roles. This study also seeks to understand the perceptions of other HWC participants,
including labor expert TA providers and health-focused TA recipients, regarding these same concepts.
Given that TA and university–community partnerships have been identified as important mechanisms
to close the “knowledge to action” gap, this study seeks to explore the importance of these factors in
facilitating the learning and development of PSE change interventions in the context of the HWC.

2. Materials and Methods

UIC researchers used a mixed-methods approach to evaluate the overall HWC process. For this
study, researchers used an exploratory qualitative study design with focus group and interview
methodology to examine HWC participants’ perceptions of the role of TA provided by UIC in the
HWC, including during the period leading up to the six sessions, the periods between sessions, and the
period after the sessions. The UIC Institutional Review Board approved this study in 2018.

All 31 individuals who participated in the HWC in some capacity were invited to participate in
this study. Information about the HWC participants is included in Table 2. Seven UIC TA providers
participated in the HWC sessions, including two UIC faculty members, three staffmembers, and two
student research assistants. Seven labor expert TA providers participated in at least one HWC
session, and five participated in two or more sessions. Four of these labor expert TA providers
represented Chicago-area worker centers, two represented national labor advocacy organizations,
and one represented a labor-focused academic research center at UIC that is not part of the UIC Center
for Healthy Work. A total of 17 representatives of other organizations participated in the HWC sessions
as TA recipients, including representatives from local health departments (LHDs), public health and
other health advocacy organizations, a hospital system, an academic institution other than UIC, a local
board of health, two worker centers, and a labor union.

Of these TA recipients, 14 came to the HWC with other partners (see the TA Recipient Groups in
Table 2). These TA recipient groups focused on action planning with their partners. The remaining
three TA recipients attended the HWC sessions as individual representatives of their organization,
and focused their efforts on action planning within their own organization’s purview. Each TA recipient
group or individual organization joined the HWC with a pre-determined focus for action planning.
These foci are briefly described in Table 2.
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Several instruments were developed to obtain information about UIC TA providers’ roles in
the HWC from the various HWC participants. A semi-structured focus group guide was developed
to collect perspectives from the UIC facilitators immediately following the conclusion of the HWC.
One semi-structured interview guide was designed to collect perspectives from the labor experts,
who served as TA providers in the HWC sessions, immediately following their involvement in the HWC,
and another semi-structured interview guide was designed to collect perspectives from non-labor,
primarily health-focused TA recipients three months after the conclusion of the HWC sessions. Notably,
both of the interview guides included questions aimed at understanding other features of the HWC and
impacts of participating in the sessions. The results reported in this study focus on the aforementioned
concepts around TA provided by UIC. Table 3 compares the content relevant to this study included in
the interview guides and the focus group guide, all of which are further described below.

UIC TA providers were invited to participate in an in-person focus group in the days immediately
following the final HWC session. The focus group guide was designed to capture UIC TA provider’s
perceptions of what TA recipients gained from the HWC process, perceptions of UIC TA providers’ own
roles inside and outside of the HWC sessions, and perceptions of impacts that the HWC process had on
UIC TA providers’ own thinking. Labor expert TA providers were invited to participate in a follow-up
phone interview in this same time frame. All TA recipients were invited to participate in a phone
interview approximately three months after the final HWC session, as were TA providers who had
continued to engage with TA recipients beyond the formal HWC six-meeting period. The immediate
post-HWC guide and the three-month post-HWC interview guide were designed to capture labor
experts’ and TA recipients’ perceptions of the same concepts as the UIC TA provider focus group guide,
as well as their impressions of the HWC process more generally. TA recipients were interviewed at
the three-month time point instead of immediately post-HWC to better capture ways in which the
TA recipients had applied what they had learned from the HWC since the conclusion of the sessions,
and any implementation of activities planned during the HWC sessions.

Analysis

A preliminary codebook for this study was developed prior to data collection with template
codes based on the study’s research questions and relevant technical assistance literature similar
to the code manual development described by Fereday and Muir Cochrane [35]. Four broad code
categories were included in this a priori codebook: perception of TA role, intensity of TA, impact of TA,
and importance of TA. These broad categories and sub-codes within each category were included in
the a priori codebook with a definition and description of each code. Emergent codes were added
during the preliminary analysis steps, and are described below. The codebook used for this study was
separate to that used for the overall evaluation of the HWC process.

The in-person focus group with UIC TA providers and all phone interviews with labor expert
TA providers and TA recipients were audio recorded and professionally transcribed. The transcripts
were analyzed using a hybrid approach that involved both inductive and deductive coding and theme
development, similar to the approach described by Fereday and Muir-Cochrane [35]. Dedoose software
(Dedoose Version 7.0.23, web application for managing, analyzing, and presenting qualitative and
mixed method research data, SocioCultural Research Consultants LLC, Los Angeles, CA, USA) was
used for all qualitative analyses in this study.
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Table 2. HWC Participants. TA: technical assistance, UIC: University of Illinois at Chicago.

TA Provider
Individuals/Organizations
Represented (N Individual

Representatives)
Focus of TA Provision

UIC TA Providers
Faculty (2)

Staff (3)
Students (2)

Process TA; organized HWC
process and engaged TA recipients

directly in in-depth discussions
and action-planning activities

using an AL approach. Clarified
content and pushed TA recipients

to move toward action.

Labor Expert TA Providers
Worker Centers (4) *
Advocacy Orgs (2)
Academic Orgs (1)

Content-focused TA; focused on
the transfer of knowledge to TA

recipients. Engaged TA recipients
in presentations and discussions
about precarious work and skills

and strategies to address it.

TA Recipient Groups
Individuals/Organizations
Represented (N individual

representatives)
Focus for Action Planning

Rural
Local Health Department (LHD)
(2), workforce development org

(1), government representative (1)

Develop interventions to support
health and well-being of

precarious workers in rural county.

Hospital–Legal–Labor
Hospital system (1), legal

organization (1), worker center
(1) *

Identify precarious workers who
enter hospital system and connect
with appropriate legal and other

support services.

Public Health
Advocacy–Academic

Public health advocacy
organization (1), academic

institution (1)

Improve community health
worker employment structures

across the state of Illinois.

LHD-Labor 1 LHD (1), worker center (1)
Develop strategies to enforce

minimum wage and sick-leave
ordinances at county level.

LHD-Labor 2 LHD (1), worker center (1) *

Develop strategies for LHD’s
enforcement of labor standards

during routine restaurant
inspections.

TA Recipient Individuals
Individuals/Organizations
Represented (N individual

representatives)
Focus for Action Planning

Health Advocacy 1 Health advocacy organization (1) Develop paid internship model
focused on equity and inclusion.

Health Advocacy 2 Health advocacy organization (1)
Explore strategies to include

precarious workers in workplace
wellness programs.

Labor Union Labor union (1) Develop strategies to organize
low-wage healthcare workers.

* Note: Two of the worker center representatives served in both labor expert presenter roles and participant team
roles in the HWC initiative.
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Table 3. Data Collection Instruments.

Instrument Intended Audience Key Constructs for this Study

Immediate Post-HWC Focus
Group Guide

UIC TA providers
(process facilitators).

Observed impacts of UIC TA provider
engagement with other participants.

Perceptions of value of UIC TA provider role.
Challenges and facilitators to HWC TA

providers–recipient model.
Opportunities for engagement beyond HWC.

Immediate Post-HWC
Interview Guide

Labor expert TA providers
(content experts).

Experiences with UIC TA providers; observed
and experienced impacts of all participants’

engagement with UIC TA providers.
Perceptions of value of UIC TA provider role.

Challenges and facilitators to HWC TA
providers–recipient model.

Opportunities for engagement beyond HWC.

Three-Month Post-HWC
Interview Guide

All non-TA provider participants
(TA recipients).

Labor expert TA providers
involved with TA recipients

beyond HWC sessions.

Experiences with UIC TA providers; impacts of
engagement with UIC TA providers.

Perceptions of value of UIC TA provider role.
Challenges and facilitators to HWC TA

providers–recipient model.
Opportunities for engagement beyond HWC.

Immediate post-HWC interviews with labor expert TA providers and the focus group with UIC
TA providers were coded by a single coder. For each transcribed interview, the following analysis
protocol was used:

(1) Each full interview and the focus group transcript was read and key points were summarized
in a memo. At this point, additional codes were added to the codebook based on new categories that
emerged from the textual data.

(2) Then, a priori codes and emergent codes were applied to the interview text where text segments
were considered representative of and matched the definition of an individual code.

(3) As segments of text were coded, each new excerpt was compared with segments that had
previously been assigned the same code. In the event that a code did not seem to fit for both segments,
a new code was added to the codebook, and relevant sections of the transcribed interview were recoded.

(4) After all interviews were coded and additions to and refinements of the codebook were
complete, a new cycle of coding began. Each interview was re-coded using the updated codebook.

(5) After the second coding cycle, final coded segments were read and subjected to a process of
clustering around similar patterns. Themes were identified when all data supporting a given pattern
were clustered and saturation was reached. At this stage, differences in themes across interviewees
were examined.

Three-month follow-up interviews were coded by two separate coders, and a slightly different
analysis protocol was used. Steps 1 and 2 from the baseline and immediate post-HWC interview
protocol were followed, as described above, with both coders reading and summarizing transcribed
interviews and collaboratively making additions to the codebook. Then, the following steps were
completed by the two coders in lieu of steps 3–5 from the baseline and immediate post-HWC analysis
protocol: After each transcribed interview was coded by both coders, coded segments were compared
for agreement. In the event that the two coders did not agree on coding for a particular segment,
they discussed the segment and attempted to come to agreement as to which code(s) should be applied.
In the event that the two coders could not come to agreement, a third coder was asked to code the
interview and discuss applied codes with the original two coders. Additionally, in the event that no
codes seemed to fit a given segment, a new code was added to the codebook, and relevant sections
of the transcribed interview were recoded. Both coders reviewed already coded interviews for a
comparison of applied codes and recoded those interviews as needed to reflect codebook updates.
Final coded segments were read and a process of clustering around similar patterns and themes began.
At this stage, differences in themes across participant type were examined.
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3. Results

A total of 22 HWC participants (71%) participated in either the in-person focus group or at least
one follow-up phone interview after the conclusion of the HWC. The immediate post-HWC focus
group lasted approximately 90 minutes and was conducted in person, while the immediate post-HWC
and three-month post-HWC follow-up interviews lasted approximately 60 min and were conducted
by phone.

Seven UIC TA providers participated in the immediate post-HWC focus group, representing all
but one of the UIC representatives who helped to facilitate the HWC process. One UIC representative
(the first author on this paper) facilitated but did not participate in the focus group. Five labor expert
TA providers participated in interviews immediately post-HWC, and two of these TA providers also
participated in three-month post-HWC follow-up interviews. The two TA providers who participated
in three-month follow-up interviews had substantial, continued involvement with at least one other
non-TA HWC participant beyond the six HWC sessions, either in the form of more tailored and
intensive TA provision or in the form a formalized partnership. Ten non-labor, primarily health-focused
TA recipients also participated in three-month post-HWC follow-up interviews.

UIC TA providers, labor expert TA providers, and TA recipients shared a variety of perceptions
of UIC TA in the HWC. Findings from the focus group and interviews are organized under the
following broad categories: UIC’s role in the HWC, facilitators and challenges associated with UIC’s
role, impacts of UIC’s provision of TA, and future roles for UIC beyond the HWC.

3.1. Role of UIC TA in the HWC

All participants, including UIC TA providers, labor expert TA providers, and TA recipients
reflected on the utility of UIC researchers as TA providers in the HWC. Three main themes emerged
from the focus group and interview data: (1) the value of UIC’s role as a convener of the HWC; (2) UIC
TA providers’ ability to facilitate learning by guiding TA recipients through the HWC activities and
holding them accountable to the next steps; and (3) UIC researchers’ ability to both fill a gap in the
literature and aid in the development of actions to address a complex issue. Each of these themes is
further described below.

3.1.1. UIC’s Role in Convening the HWC

In individual interviews, TA recipients and labor expert TA providers shared their perspectives
of UIC’s role as a convener of the HWC. Generally, interviewees noted that UIC was an appropriate
connector and host for such a process, given the value that UIC as an institution places on community
engagement. Interviewees described their own experiences interacting with faculty and staff at the
university, and several highlighted explicit value statements put forth by university groups that
reinforce UIC’s commitment to community-engaged activities. One TA recipient mentioned the UIC
School of Public Health, which houses the Center for Healthy Work, as being particularly committed
to community engagement:

“So I think that one of the public health school’s missions, or part of the mission, is to be engaged with
the community. And I think that this is one very strong way of doing it.”—TA recipient.

Interviewees also highlighted the rigor that a university can bring to an initiative such as the
HWC. Several interviewees noted the reputation of the UIC School of Public Health and its recognition
as a leading research institution in Chicago. At least one interviewee described the value of having a
public health perspective when planning for action around upstream issues such as work:

“I think there is certain rigor to having it, in a public health perspective, that maybe in a limited
way could have come from some of the other participants in the collaborative . . . [UIC TA providers]
brought that.”—TA recipient.
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3.1.2. UIC’s Role in Facilitating Learning

An important observation of UIC TA providers’ own role in the HWC was that of facilitating a
shared language and fostering opportunities for open dialogue about the issues related to precarious
work for all participants. UIC TA providers generally agreed that establishing a definition of precarious
work early on in the HWC sessions helped to facilitate engagement in subsequent HWC activities and
deeper dialogue between the various participants. One UIC TA provider described both UIC and labor
expert TA providers’ role in establishing this shared language:

“So I think it was a skill that people were able to find a shared language, and I think we helped facilitate
that along with the TA providers, to be able to talk to one another.”—UIC TA provider.

UIC TA providers further described their role as “pushing” or “coaching” TA recipients toward
action as they progressed through the HWC sessions. Several UIC TA providers shared examples of
ways in which they had helped TA recipients develop action steps based on what they had learned or
created in HWC session activities; for example, one UIC TA provider had helped their group build
a small action plan based on the Theory of Change that the group had developed during one of the
HWC sessions. Several UIC TA providers noted that TA recipients were seemingly appreciative of this
type of TA-led facilitation and encouragement, as summarized by one UIC TA provider below:

“I did hear quite a bit that having somebody to push them to help them focus, give them that extra
support . . . They wouldn’t be doing it, without that push. They need the push. They need the
. . . And, I don’t mean pushing them out the door. But, th . . . to help encourage, to build their
self-advocacy/capacity.”—UIC TA provider.

In interviews, many TA recipients shared similar reflections of the utility of UIC TA providers’
facilitation or “pushing” of TA recipients throughout the HWC process. Several TA recipients described
specific interactions with UIC TA providers during or between HWC sessions in which the TA provider
had helped them to further refine or develop tools or plans to move the recipients toward action.
One TA recipient described their experience as follows:

“I liked the idea that you had a staff person that was sort of assigned to each group, because it really
kept us together, and then you organized us. You made sure we had meetings, and we decided to
have a little pre-meeting before the actual training sessions, and you really facilitated sort of all of the
logistics, as well as providing leadership in the groups. And I think we loved working with the folks
that we were working with.”—TA recipient.

TA recipients also recognized UIC TA providers’ roles in guiding them toward a more profound
understanding of precarious work and TA recipients’ own roles in addressing its drivers. Several TA
recipients noted the ways in which UIC TA providers helped TA recipients to think about the issues
without being overly prescriptive or forceful in what their takeaways should be. One TA recipient
described their experiences with UIC TA providers as follows:

“One of the things I liked is that with [the] UIC facilitator and UIC facilitator and everybody, you all
guided. You don’t imprint on it . . . And it’s a great way to learn. And you helped guide people to
where, I think where we should have gotten to without saying, you know, you let us have a learning
experience, that’s what I guess I’m trying to say, without handing us a syllabus and saying, ‘You’re
going to be at this point, this point,’ you know what I’m saying? And so I really liked that approach.
And it’s really very beneficial.”—TA recipient.

3.1.3. UIC’s Role in Contributing Evidence and Facilitating Action

In the focus group, UIC TA providers reflected on the factors that made their role in organizing
and coordinating the HWC feasible and appropriate. Several UIC TA providers described the gap
in the literature around PSE strategies to address the drivers of precarious work, and how this gap
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presented an opportunity for the researchers in the UIC Center for Healthy Work to gather contributing
evidence in this arena via the HWC. One UIC TA provider summarized these sentiments below:

“ . . . it’s about building the evidence that doesn’t exist, there is not good evidence around how to do
PSE change around in particular precarious work for sustainable change, and that’s what we’ve been
trying to do and we are documenting it, we’re building evidence, we’re adapting theory based on
feedback for practice and integrating it to do something we hope is impactful.”—UIC TA provider.

UIC TA providers also engaged in a discussion around academic expectations and needs for
evidence building that allow for the dedicated time and funding to support an initiative such as the
HWC. At least one UIC TA provider mentioned the need to respond to the expectations of the funding
agency for the Center for Healthy Work by collecting data and producing products for dissemination,
which is made possible through the engagement of other stakeholders in the HWC.

“ . . . we have to keep the funders in mind and research and building evidence in mind . . . So having a
product, something that can be disseminated widely or policy change, environmental change, having
something happen that can be counted, that’s [the funder’s] perspective.”—UIC TA provider.

3.2. Facilitators and Challenges Associated with UIC TA Role

Several themes emerged from the data regarding facilitators and challenges associated with the
TA role that UIC researchers played in the HWC. Existing relationships between UIC researchers
and representatives from the organization that participated in the HWC, and UIC’s knowledge of
the participants’ needs and related opportunities emerged as facilitators associated with the UIC
researchers’ role; in contrast, constraints related to time, content, planning, and limitations to TA control
emerged as challenges associated with this role. These facilitators and challenges are described below.

3.2.1. Existing Relationships

Labor expert TA providers and TA recipients described their existing relationships with UIC
researchers as a catalyst to their involvement in the HWC. All labor expert TA providers described
longstanding relationships with UIC faculty and staff in the Environmental and Occupational Health
Division of the School of Public Health, while most of the non-labor TA recipients described existing
relationships with faculty and staff at the MidAmerica Center for Public Health Practice, also in the
School of Public Health, which provided training to public health professionals. Representatives from
both School of Public Health groups were involved in the planning and coordinating of the HWC.
One TA recipient described their relationship with UIC and their decision to participate in the HWC:

“We’re fortunate enough to have a long-standing working relationship with UIC . . . So I heard about
the collaborative from [UIC facilitators], and we talked about some of the work that was going to be
done and what the overall, I guess what the health outcomes might be. There was [sic] some issues
that I’ve kind of wanted to work on, and so I just said, yeah, I kind of was interested in pursuing
this.”—TA recipient.

Several interviewees indicated that they felt UIC researchers had their organization’s best interests
and needs in mind when soliciting their involvement in something such as the HWC. A labor expert
TA provider summarized this sentiment:

“ . . . we have relationships with individuals and the departments that span all my time here . . . we
already have an idea of what kind of things that it would involve, or yeah, there’s less uncertainty
about, “Well, would this be a good use of my time?” That sort of thing ‘cause we already have the
relationship and are accustomed to working together. I think part of it is just experience is a factor in
our decision making here to engage, being that we already have experience together.”—Labor expert
TA provider.
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3.2.2. UIC’s Capacity to Recognize Needs and Opportunities

Additionally, several interviewees described the university’s unique capacity to recognize the
need for and engage a diverse group of stakeholders to collaboratively learn about and plan for
upstream action to address drivers of precarious work. Several interviewees described the unique
features of the university as a convener, including its commitment to community engagement and its
existing relationships with community organizations (further described below) that made the HWC
especially impactful in a way that it would not have been without UIC’s involvement. One interviewee
summarized these sentiments below:

“I doubt we would have had the same kind of people, diversity of entities in the room and in conversation.
Without you all . . . I doubt the conversation would have happened without the (HWC), the grant
funding which all happened behind it.”—TA recipient.

At least one TA recipient also noted that the representatives in the HWC would not have had the
opportunity to connect if it were not for the convening of the HWC.

“It is really helpful to bring groups together who haven’t worked together before and who we may not
always think of—and see how it ties back to our work—unless we get connected and seek it out on our
own, which we don’t really have time for, we don’t have access to these new relationships.”—Labor
expert TA provider.

3.2.3. Time and Content Balance

Despite the many touted benefits of UIC’s TA provision in the HWC, participants described some
of the limitations, challenges, and opportunities for change given their experience in this HWC process.
Many of the TA recipients, in particular, described the challenges of digesting so much new content in
such a short period of time. Some TA recipients also felt that there was not enough time built in to
reflect upon and apply what they had learned in the HWC sessions. One TA recipient summarized
these sentiments below:

“It was super structured and a lot of stuff over a short timeline. There was a balance that it needed to
be structured so it didn’t lose the thread . . . But it still was quite a bit.”—TA recipient.

Several UIC TA providers also attributed challenges in timing with what TA recipients were able
to accomplish through the HWC process. UIC TA providers felt that the readiness of TA recipients
to both engage with a complex new issue such as precarious work and actively plan implementable
interventions outside of the HWC sessions varied between groups and individual TA recipients.
One UIC TA provider noted that the timing of the HWC was based solely on UIC researchers’ own
needs and not on the needs of participants, including both the readiness piece and the amount of time
participants, including TA recipients and labor expert TA providers, needed in between sessions to
digest information and prepare for subsequent sessions. One UIC TA provider summarized these
observations below:

“I think the timing issue was really a very important factor in influencing what went on and what
went well for some and what didn’t go well for others.”—UIC TA provider.

3.2.4. Time and Planning Constraints

UIC TA providers noted some of the challenges related to the tight HWC timeline, both in terms
of what content could be covered in the sessions and in terms of limitations in time to plan the sessions.
Several UIC TA providers shared the challenges that stemmed from working within a time-bound
grant structure, in which funds allocated to activities such as the HWC needed to be spent down within
a short time frame. This presented problems with HWC planning, limiting UIC TA providers’ abilities
to engage labor expert TA providers in much of the planning in advance of the meetings themselves:
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“ . . . ultimately we only had so much time to devote to developing this curriculum and structuring
these meetings that there are certain things with the curriculum that I think we may have done
differently that would facilitate learning in a different way. I wonder if we had brought in all of the
. . . if they had the capacity to do this, if we had brought in all of the TA providers from the get go to
develop a curriculum in a more collaborative way.”—UIC TA provider.

3.2.5. Limitations of UIC TA Role

Beyond the challenges related to content load and timing, UIC TA providers shared several
limitations of what they as TA providers were able to bring about through the HWC process.
Although they were able to provide tools to TA recipients, follow up with them between sessions,
and push them to focus on particularly relevant content or action steps, UIC TA providers could not
force TA recipients to actually move toward action. Many UIC TA providers described an obvious
shift in TA recipients’ thinking over the course of the HWC sessions, but in many cases felt that it was
not apparent how those TA recipients will actually move toward action post-process. One UIC TA
provider described this challenge below:

“The “doing” part in their case, I struggled with . . . so I don’t know what else I could have done or
you could have done. We literally handed them a lot of stuff and I couldn’t get them to really put a
plan together ultimately, in terms of what was next.”—UIC TA provider.

Another limitation encountered by UIC TA providers was their ability to promote diverse
partnerships between TA recipients in the HWC. While some TA recipients entered the HWC
with pre-determined partners (e.g., representatives of other organizations interested in developing
interventions to address issues of shared interest), others began and ended the HWC process as
individual representatives of their own organizations. One UIC TA provider, who worked primarily
with one such individual, described this as an observed limitation during the HWC process:

“I think [what] the other groups show was that coming in with a team with a diversity of voices really
does make a difference, that that can foster learning . . . I think he had some shift in his ideas but I
don’t it was as much as with the groups where people came in as a diverse team.”—UIC TA provider.

3.3. Impacts of UIC TA Provision

Despite some limitations to UIC TA providers’ roles in the HWC process, UIC TA providers,
labor expert TA providers, and TA recipients were able to articulate a number of impacts attributed
to TA provision by UIC researchers in the HWC. Two themes that emerged from the data included
pushing TA recipients toward a more concrete understanding of precarious work and holding TA
recipients accountable to next steps throughout the HWC process. Both themes are described below.

3.3.1. Shifts from Abstract to Concrete Understanding of Precarious Work

In the focus group, UIC TA providers described the various ways in which they helped guide
TA recipients toward a deeper understanding of the drivers and manifestations of precarious work,
both within the HWC sessions and in follow-up calls with TA recipients between sessions. One UIC
TA provider observed the most significant changes in TA recipients’ understanding of the issues when
debriefing the previous week’s session by phone:

“I think for some of the groups that I was working with, it was a big transition between abstraction
and like recognizing, “Yeah, this is an issue,” and then putting pen to paper and actually devising a
plan and having concrete ways to talk about it and to address it. I think that those changes have been
the most in our individual phone calls with them.”—UIC TA provider.
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3.3.2. Accountability and Resultant Shifts toward Action

In addition to encouraging or “pushing” TA recipients toward actionable next steps, UIC TA
providers and TA recipients agreed that UIC TA also helped hold individuals and groups accountable to
those next steps. Several UIC TA providers described the utility in scheduling follow-up conversations,
typically by phone, in between HWC sessions as means to check in with TA recipients about agreed
upon next steps. One UIC TA provider highlighted this accountability role as particularly impactful
for a TA recipient they were working with:

“I think having someone to hold him accountable and I feel like the same as the case with the other
team too, being held accountable for something made a big difference.”—UIC TA provider.

3.4. Role of UIC beyond HWC

Focus group and interview data revealed a range of anticipated needs for UIC TA provision
post-HWC. In the focus group, which took place several days after the conclusion of the HWC,
several UIC TA providers speculated that going forward, many of the TA recipients would need
additional supports as they continued to both digest information from the HWC and move forward
in their plans for action. At least one UIC TA provider expressed a feeling that TA recipients would
require little content-related TA beyond the HWC sessions, but would instead require substantial
guidance and continued structure and encouragement from UIC TA providers:

“I think going forward, it seems to me as though there may have to be less of a desire for the other TA
providers and more of a desire for things that we can do. Which is sort of helping them navigate things
and connect them to other resources that may not be one of our TA providers . . . ”—UIC TA provider.

TA recipients echoed these sentiments in their interviews, indicating that they would value and
benefit from additional facilitation and related supports from UIC TA providers moving forward.
Some TA recipients went so far as to describe a specific role for UIC in the implementation of their
planned actions, with some describing UIC TA providers serving in coordination and evaluative
capacity. One TA recipient commented on the utility of having UIC TA support beyond the HWC:

“I think just having [UIC] as technical assistance providers as we move our project forward . . . it
would be really helpful if our team doesn’t have to develop the next phases on our own or come up
with the ideas . . . I think our group is open enough to your feedback on the direction to take the
project.”—TA recipient.

4. Discussion

This study examined the perceptions of HWC participants, including UIC TA providers,
labor expert TA providers, and TA recipients of UIC researchers’ TA role throughout the HWC
process. The findings centered on HWC participants’ perceptions of the appropriateness and utility of
UIC’s role as TA in the HWC, challenges encountered in this TA provider–recipient model, and potential
next steps for UIC’s involvement with TA recipients beyond the HWC sessions. The findings provide
insight into the role of a university, such as UIC, in convening a learning and action planning initiative
such as the HWC, and highlight the impacts of UIC TA providers’ engagement with other participants
throughout the HWC process. UIC’s experience in convening and facilitating the HWC sheds light
on factors that contributed to participants’ perceptions of the success of the university-facilitated
TA provider–recipient model for learning and action development, which may be useful to other
universities or similarly positioned organizations interested in engaging diverse stakeholders with the
aim of facilitating PSE change. Data from this study suggest that this unique model helped to prepare
representatives of various organizations to develop PSE change initiatives to address the complexities
of precarious work.

This study provides important insight into how universities, such as UIC, can position themselves
to support non-academic organizations across sectors and levels to facilitate evidence-informed
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development and the implementation of actions to address complex problems such as precarious
work. The data from this study highlight the utility of having a community-engaged university bring
together organizations that have existing relationships with the university, but do not necessarily
have existing relationships with one another. The data also highlight the benefits and challenges of
having university researchers play a TA role in a process such as the HWC, and suggest ways in which
university researchers might be involved beyond initial capacity building activities to support the
implementation of PSE change.

Findings that highlight the value that HWC participants placed on UIC’s role as a research-focused
and community-engaged institution offer support to UIC’s decision to organize the HWC and
convene its various participants in six in-person sessions. These findings align with much of the
community–university partnership literature, which details community engagement with university
researchers as a means for knowledge translation and the development of shared action agendas [4].
This supports UIC’s role in putting together an initiative that has the potential to help close
a knowledge-to-action gap, although this initiative differs from many of the examples in the
literature. Unlike other community–university partnerships, the HWC relied on the expertise of
outside TA providers, in this case labor experts, to share knowledge with the groups who are well
positioned to implement interventions to address a complex problem, in this case the multi-faceted
drivers of precarious work. UIC researchers’ roles as facilitators differs from the more traditional
knowledge-sharing role described in much of this literature.

Due to longstanding relationships with individuals involved in occupational health research and
public health practice groups at UIC, labor expert TA providers and TA recipients described a level
of trust and reciprocity that were vital to their decisions to participate in the HWC. These findings
indicate that UIC was uniquely positioned to convene and facilitate the HWC, suggesting that the
HWC participants may not have otherwise willingly participated in such an initiative. It is unlikely
that without the HWC, participants would have interacted with one another at all, further highlighting
the importance of UIC’s role in supporting important steps toward PSE change. Without strong,
pre-existing relationships between UIC researchers and members of the various organizations that
were represented in the HWC, these representatives may not have decided to commit the time and
resources to participate the inaugural HWC initiative. The time and effort that UIC researchers put
into developing and maintaining their relationships with the labor- and health-focused organizations
that ultimately agreed to participate in the HWC, either as TA providers or TA recipients, cannot be
overlooked as an important step in facilitating diverse engagement and commitment to participate in a
pilot initiative such as the HWC.

In addition to UIC’s role as a convener of the HWC, data from the focus group and interviews reveal
several perceptions of the function of UIC TA in the HWC sessions. These functions, from providing
guidance, facilitation, encouragement, and accountability to TA recipients, display the range of intensity
of TA provided by UIC researchers in the HWC model. This intensity differed from that described
in the TA literature, with UIC TA providers serving in a capacity that might be likened to that of a
coach or accountability manager instead of a role in which the TA provider takes on responsibility for
some of the work. The HWC model seemed nevertheless effective for TA recipients, many of whom
attributed their progress in digesting HWC content and planning for next steps of the involvement of
UIC TA providers. This suggests that TA as it is described in the literature does not fit the HWC’s
model, and perhaps an expanded definition of TA is needed. Further, this suggests that university
facilitation using AL, in a model such as the HWC, may be effective in increasing knowledge to action.
This aligns with calls for capacity-building initiatives to foster more effective public health practice to
address complex issues such as precarious work [36].

These findings did highlight some of the limitations of this UIC TA model. Many of the limitations
described by participants revolved around the the timing and tight timeline of the HWC, both of
which resulted from constraints of operating within a time-bound grant period. UIC TA providers
described the challenges of planning and developing the HWC curriculum in such a short time period,
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which limited opportunities for cooperative planning between UIC and labor expert TA providers.
Likewise, labor expert TA providers noted the challenges of not being involved in the planning of each
session. This particular issue highlights the limitations of having a university group, which relies on
grant funding, designing, and hosting such an initiative, given many of the factors, such as timing and
funding, are determined by the funder and are out of their immediate control.

Finally, findings from the focus group and interviews suggested that TA recipients would value
and benefit from UIC TA beyond the HWC sessions. This finding highlights some of the ways in
which TA recipient organizations were underprepared for action following the HWC, likely requiring
additional guidance and supports to move their plans forward. This finding also highlights the
importance of sustained engagement between university groups, such as the UIC TA providers
in the HWC, and community groups, which is mirrored in the community–university partnership
literature [4].

While this manuscript describes the role of university-provided TA in developing strategies
for addressing precarious work, evaluation of the HWC in promoting sustainable relationships and
partnerships is ongoing. The impact of the HWC on organizational priorities and on process and
systems change to better address precarious employment is also an area of ongoing and future research.

Limitations

There are a number of limitations in this study, including low participation in study components
and the involvement of the author in the HWC process. Since the HWC process was a pilot, there was
only a small number of representatives in both TA provider and TA recipient roles who participated in
this study, and approximately 30% did not participate in interviews. Since the TA provider sample
was especially small (seven UIC TA providers and seven labor expert TA providers), attempts were
made to accommodate varying schedules and allow for participation in interviews or the focus group
at times that best suited the TA providers. For TA recipients, similar efforts were made to ensure
that at least one representative from each team (see Table 1) was interviewed to capture the team’s
experiences. An additional limitation was there were no opportunities to compare findings from this
study to another similar collaborative process with multiple TA providers and TA recipients, as similar
examples of TA provider–recipient models were not found in the literature.

Another potential limitation of this study is the author’s involvement in the HWC as one of the
UIC TA providers who helped with the design and facilitation of the HWC process. This presents a
potential bias, both due to the author’s own involvement and perceptions of the HWC and the potential
bias in interviewees’ responses to interview questions, given their knowledge of my role in the HWC
process. To partially address this limitation, assurances were made to participants that their data
would be both de-identified and reported in the aggregate, and would not be shared outside of the UIC
research team. Further, another UIC TA provider conducted interviews with the TA recipients who the
author interacted with most directly in the HWC sessions. Although the author did facilitate the focus
group with other UIC TA providers, she did not participate in the focus group herself (i.e., she did
not share her own perceptions of the HWC process and the role of TA). The author worked with an
external colleague to code and debrief transcribed data to both reflect upon and document potential
biases and subjectivities.

5. Conclusions

The complex problems that workers face, especially those in precarious work arrangements,
demand innovative and comprehensive solutions. The Total Worker Health® model recognizes the need
for research and practice to improve the health of workers, and TWH Centers for Excellence, such as the
Center for Healthy Work at UIC, are tasked with understanding the conditions that workers face and
developing strategies to improve those conditions through multi-disciplinary projects. The findings
from this study, which focuses on an initiative at the UIC Center for Healthy Work, highlight the
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utility of university facilitation in engaging diverse stakeholders in learning and action planning, in the
context of a process rooted in Action Learning, to promote action to address drivers of precarious work.
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Abstract: Similar to ‘Total Worker Health’ in the United States (USA), ‘Workplace Health Management’
in Germany is a holistic strategy to protect, promote, and manage employees’ health at the workplace.
It consists of four subcategories. While the subcategories ‘occupational health and safety’ and
‘reintegration management’ contain measures prescribed by law, ‘workplace health promotion’ and
‘personnel development’ can be designed more individually by the companies. The present study
focused on the current implementation of voluntary and legally required measures of the four
subcategories, as well as companies’ satisfaction with the implementation. A total of N = 222/906
companies (small, medium, and big enterprises of one German county) answered a standardized
questionnaire addressing the implementation of health-related measures, satisfaction with the
implementation, and several company characteristics. In the subcategory ‘occupational health and
safety’, 23.9% of the companies fulfilled all of the legally required measures, whereas in the category
‘reintegration management’, that rate amounted to 50.9%. There was a positive correlation between
company size and the implementation grade, and as well between company size and the fulfilling
of measures required by law. Companies tended to be more satisfied with higher implementation
grades. Nevertheless, a surprisingly high proportion of the companies with poor implementation
indicated satisfaction with the measures’ implementation.

Keywords: workplace health management; total worker health; workplace health promotion;
occupational health and safety; company reintegration management; return to work; cross-sectional
survey; Germany

1. Introduction

Similar to many other high-income countries, Germany currently faces two trends that have a
serious impact on its economy and workforce. First of all, the composition of the working population is
shifting toward older age groups, which is a process that will probably be accompanied by an increase
in the burden of non-communicable diseases among the workforce [1,2]. Secondly, many branches
of the German economy are confronted with an acute shortage of skilled workers and qualified
staff, which is a situation that has persisted for years, and recently deteriorated [3,4]. Against this
background, stakeholders are increasingly recognizing activities that strengthen the workability and
employability of the workforce and promote the good health of workers [2,5]. Thus, it comes as no
surprise that during the last few decades, a strategy called ‘workplace health management’ (in German
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‘Betriebliches Gesundheitsmanagement’) has gained popularity in Germany [6–8]. ‘Workplace health
management’ is very similar to the ‘Total Worker Health’ approach in the USA [9–19]. The National
Institute for Occupational Safety and Health (NIOSH) defined ‘total worker health’ as activities
integrating protection from work-related safety and health hazards with the promotion of injury and
illness prevention efforts in order to advance worker well-being [12,13]. The German ‘workplace
health management’ approach pursues a similarly holistic strategy. It is commonly defined as the
integration and management of all operational processes (in an enterprise) so as to create healthy
working conditions and promote the health of its employees [5,20]. Workplace health management
can be differentiated into four components or subcategories: (1) occupational health and safety
measures, (2) management of the return to work process of employees who have been on long-term
sickness absence (in short: ‘reintegration management’), (3) workplace health promotion, and (4) a
corresponding personnel development. In Germany, these components differ as to their legal status:
whereas many occupational health and safety measures as well as some reintegration management
activities are required by law, measures in the areas of workplace health promotion and personnel
development are voluntary (cf., in greater detail below).

While the importance of comprehensive workplace health management in Germany seems to
be commonly recognized in public discourse, a quite different question is whether and to what
extent enterprises actually follow the concept in practice. From several surveys we know that
in small and medium enterprises (with up to 250 employees, or—according to another common
categorization—with up to 500 employees), workplace health management is often neglected.
The ability or willingness to implement workplace health management measures seems to depend
linearly on company size. The smaller the company, the less likely it is that a comprehensive workplace
health management will be implemented [21–24]. Small enterprises with up to 50 employees seem to
have implementation deficits even with regard to occupational health and safety measures that are
required by law [25]. Thus, as to small and medium enterprises (SMEs), the situation in Germany
seems to be comparable to the United States (USA) and other European countries [26,27].

In light of these former surveys we wanted to find out the current situation in a German region
in which the social and economic environment for health-related measures is comparably good, i.e.,
clearly above average. If the results of such a survey show that the implementation of workplace health
management measures is still as poor as previous surveys suggest, we may conclude and confirm
that serious implementation problems persist also within an above-average social and economic
environment. Thus, we designed a short survey of health-related measures in small, medium, and big
enterprises in the county of Reutlingen (Landkreis Reutlingen). As far as socio-economic strength
and population health is concerned, the County of Reutlingen is well above the German average.
In 2015, e.g., the unemployment rate in the county was 3.7% (Germany: 6.4%), the average monthly
household income per inhabitant amounted to 1946 €, i.e., about 2208 USD (Germany: 1787 €, i.e.,
about 2028 USD), and the gross domestic product per inhabitant was 38,400 €, i.e., about 43,574 USD
(Germany: 36,900 €, i.e., about 41,872 USD) [28]. At the same time, the average life expectancy in the
county was 82.69 years (Germany: 80.89 years). At the end of 2015, the county had 282,000 inhabitants.
Furthermore, five out of 26 municipalities in the county have been certificated as ‘healthy communities’
because of their commitment to promote physical activity and population health.

In our survey, we addressed only companies that had a minimum size of 10 employees in
craft enterprises or 20 employees respectively in non-craft enterprises (cf., further details in the next
section). Craft enterprises are enterprises that do not produce industrial mass goods, but generally
work to order or provide services on demand (such as carpenters, painters, etc.). As we know from
previous studies that the implementation of health-related measures in micro enterprises is very poor
or virtually non-existent [21–24], we concentrated—for economic reasons—on enterprises that had a
certain minimum size. Thus, our focus on small, medium, and big enterprises (leaving aside micro, i.e.,
very small enterprises) and on the county of Reutlingen sets the framework for the following argument.
If the degree of implementation of workplace health management measures in the companies we
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surveyed is good or acceptable, we should not conclude that this is the same (or similar) on average
in Germany. On the other hand, if the degree of implementation is poor even in the companies we
surveyed, we can conclude that this probably also applies to the German average.

In this context, we will answer the following research questions (RQs):

RQ 1: What is the current state as to the implementation of various workplace health management measures in
the companies we addressed in our survey?

RQ 2: Do enterprises generally comply with legal requirements in the areas of occupational health and safety
and reintegration management?

RQ 3: What influence does the size of the company have on implementation status?
RQ 4: How satisfied are company representatives with the implementation status as to the above-mentioned

four components of workplace health management? How aware are the company representatives of
inadequate implementation?

2. Materials and Methods

2.1. Data Collection

In July 2017, N = 906 enterprises in the county of Reutlingen in southwestern Germany were
determined as potential respondents of the survey. This number contained all of the enterprises in the
county, except for the very small ones: we excluded craft businesses with less than 10 employees and
non-craft enterprises with less than 20 employees.

At the end of July and the beginning of August 2017, we sent a standardized questionnaire
to these 906 enterprises. Craft businesses received our letter via the local chamber of crafts, which
supported the survey; non-craft enterprises received the questionnaire directly from our institute, as
we were able to use the complete address data record of the county’s enterprises that was available
from a marketing agency (Creditreform [29]). An enclosed leaflet included the request to hand out the
questionnaire either to the managing director or to a member of the personnel department. Fourteen
days after the first invitation to participate in the survey, a reminder was sent to all of the potential
participants, regardless of whether some of them had already returned the questionnaire.

A formal ethical approval from the ethical committee at the University Hospital Tübingen was
not required. Study participants were informed that the study was voluntary, and that all of the data
were analyzed anonymously.

2.2. Questionnaire

The questionnaire was based on previous studies and current literature [24,30–33]. It was
developed, discussed, and formulated in a multidisciplinary team consisting of a specialist in
occupational medicine (MAR), a sociologist and public health researcher (AS), and a medical student
(AH). After a pretest with N = 24 participants (senior employees of the personnel departments of
different enterprises of the metal and electrical industry in southwestern Germany), the questionnaire
was partially modified and supplemented to ensure good comprehensibility.

Based on a self-developed questionnaire for a similar survey of companies in Constance County
that was conducted in 2015 [34], questions covered the implementation status of four categories of
health-related measures within the enterprise, referring to the above-mentioned four components
of workplace health management. Each category was assessed by several items depicting typical
measures (cf., Table 1). Answers regarding the implementation of individual measures in the company
within the last two years could be given on a three-point Likert scale (zero = ‘no’, one = ‘no, but in
concrete planning’, two = ‘yes’). Hereby, the order of the four categories was as following: workplace
health promotion (six items and one possibility for free-text indication), occupational health and
safety (seven items and one free-text indication), personnel development (five items and one free-text
indication), and reintegration management for employees on long-term sickness absence (eight items
and one free-text indication) (cf., Table 1 for all items).
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Table 1. Surveyed measures (items) regarding workplace health promotion, occupational health and
safety, personnel development, and reintegration management.

Categories and Items Median Mean
Standard
Deviation

Min–Max

Workplace Health Promotion

Measures to promote and maintain work-related health (e.g., stress management,
back health, courses or advice on general workplace health issues) 1 0.96 0.94 0–2

Measures to promote and maintain health that go beyond workplace-related health
(e.g., addiction prevention, sports and exercise, healthy nutrition) 0 0.76 0.91 0–2

Employee counseling for psychological complaints 0 0.57 0.87 0–2

Introduction of preventive measures of the German pension insurance (e.g.,
programs such as Betsi, Balance plus) 0 0.20 0.55 0–2

Info material/brochures on work-related health 2 1.08 0.96 0–2

Info material/brochures on health without a particular reference to work 0 0.82 0.97 0–2

Occupational Health and Safety

Occupational medical check-ups for early detection and prevention of work-related disorders 2 1.34 0.92 0–2

Implementation of occupational health and safety rules (e.g., risk assessment of activities or
workplaces, regular instruction of employees according to the Occupational Health and
Safety Act)

2 1.89 0.40 0–2

Health-friendly design of working conditions (e.g., adaptation of the working environment,
ergonomic improvement of workplaces, improvement of work processes, organization of
working time, adherence of working hours)

2 1.85 0.47 0–2

Causal analysis of accidents at work and on the way to and from work 2 1.06 0.98 0–2

Derivation of protective measures on the basis of analyzed accidents at work 1 1.05 0.96 0–2

Analysis of the causes of work-related complaints by employees 2 1.13 0.95 0–2

Derivation of measures on the basis of work-related complaints by employees 2 1.18 0.93 0–2

Personnel Development

Management training/supervision/coaching/consulting (e.g., with regard to
mobbing, communication, conflict management) 2 1.28 0.89 0–2

Systematic further training of employees 2 1.64 0.71 0–2

Regular staff appraisals (e.g., for personnel development) 2 1.77 0.54 0–2

Support in reconciling private and professional life (e.g., home office,
company kindergarten) 2 1.19 0.96 0–2

Use of demographic counseling (e.g., survey on the age structure of employees,
planning strategies to keep older employees healthy, etc.) 0 0.28 0.63 0–2

Reintegration Management

Observe the duration of sick leave to notice prolonged and repeated incapacity to work 2 1.58 0.79 0–2

Procedure for addressing employees with long or repeated incapacities to work 2 1.22 0.90 0–2

Procedure for the inclusion of the health insurance fund in the event of long or
repeated incapacity to work 0 0.71 0.90 0–2

Structured approach to the planning of occupational reintegration in the event of
long or repeated incapacity for work 2 1.21 0.93 0–2

Appointment of a representative for reintegration management in the company 0 0.58 0.84 0–2

Cooperation with the German pension insurance for benefits for participation in
working life 0 0.42 0.79 0–2

Cooperation with the Federal Employment Agency for benefits for participation in
working life 0 0.58 0.88 0–2

Contact the joint rehabilitation service center 0 0.24 0.59 0–2

Explications regarding Table 1: Fields in italics: in general legally required according to German laws. The question
in the questionnaire had read: ‘Which of the listed measures have taken place in your company in the last two years?
(Please also take into account offers that took place outside the company but were (co)financed by the company.)’.
Answers were given on a 3-point Likert scale: 0 = ‘no’, 1 = ‘no, but in concrete planning’, 2 = ‘yes’.

Next, the participants were asked about their satisfaction with the current implementation of the
four categories of measures. Here, a four-point Likert scale was used (zero = ‘very dissatisfied’, one =
‘rather dissatisfied’, two = ‘rather satisfied’, and three = ‘very satisfied’).

At the end of the questionnaire, sociodemographic data of the respondents and company
characteristics were gathered (branch, number of employees, availability of occupational health
and safety experts, and number of employees addressed in reintegration management during the last
two years).
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2.3. Statistical Analysis

For each category of measures a score, ranging from ‘zero’ to ‘10’, was calculated to represent a
standardized implementation grade. This score was only calculated if at most one entry per category
was missing. A score of ‘zero’ points corresponded to no offered measures and no measures in concrete
planning, while a score of ‘10’ stood for the complete implementation of all the listed measures in
a given category. The legal requirements in a given category were considered ‘fulfilled’ if all of
the legally required measures of that category had been implemented. All seven measures listed
in the category ‘occupational safety and health’ were legally required due to regulations in the
“Arbeitsschutzgesetz” ([Act on the Implementation of Measures of Occupational Safety and Health
to Encourage Improvements in the Safety and Health Protection of Workers at Work]—ArbSchG
(1996) [35]), in the “Verordnung über die arbeitsmedizinische Vorsorge” ([Ordinance on Occupational
Health Care]—ArbMedVV (2008) [36]), in the “Arbeitssicherheitsgesetz” ([Act on Occupational
Physicians, Safety Engineers, and Other Occupational Safety Specialists]—ASiG (1973) [37]), in the
“DGUV Vorschrift 1” ([DGUV Regulation 1 “Principles of prevention”] (2013) [38]) and the “DGUV
Vorschrift 2” ([DGUV Regulation 2 “Occupational physicians and OSH professionals”] (2011) [39]),
and the first two measures listed in the category ‘reintegration management’ were legally required
due to the respective regulations in “Book Nine of the Social Code” (Sozialgesetzbuch) (§ 167 SGB
“Prevention” [40]) (cf., Table 1).

Rank correlation (Spearman’s r) coefficients were calculated to analyze relationships between
ordinal variables (such as, e.g., satisfaction with a given implementation status) and metrically
scaled variables or when metrical variables were not normally distributed. Thus, e.g., Spearman’s
r was calculated to compare companies of different sizes, which were measured by their number
of employees, in terms of adherence of legal requirements (categorized as either ‘yes’/‘fulfilled’ or
‘no’/‘not fulfilled’). To analyze relationships between metrically scaled and normally distributed
variables, we calculated Pearson’s correlation coefficients. Coefficients up to 0.3 were classified as low,
those between 0.3–0.5 were classified as moderate, and those from 0.5 on were classified as high [41].
The level of significance was set to p < 0.05.

As part of a non-responder analysis, responding and non-responding companies were compared
concerning their company size. For this purpose, we used an ordinal five-point scale of company
size that had been delivered by the Reutlingen Chamber of Crafts for craft enterprises, and thus
was available for both responders and non-responders. We proceeded similarly with regard to the
non-craft enterprises.

All of the analyses were performed with SPSS, version 24 (IBM Analytics, IBM Corporation,
Armonk, NY, USA).

3. Results

3.1. Participants

The response rate to the questionnaire was all in all 24.5% (N = 222/906). On average, there were
less than 5% missing values in each category of the questionnaire. The response was above average in
medium-sized companies (cf., Table 2) with 101 to 500 employees (31.5% and 32.3%), whereas it was
clearly below average in small enterprises with up to 50 employees (22.1%) and in big companies with
more than 500 employees (23.1%). Then, the correlation between response and company size seems to
be of the inverted u-shaped type. About half of the companies (48.2%) indicated the availability of an
occupational health physician, with a range from 29.4% (small companies with up to 50 employees) to
85.0% (companies with 201 to 500 employees). The presence of an occupational safety engineer was
reported by 76.8% of all the participating companies (cf., in greater detail in Table 2).
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Table 2. Company characteristics of participating companies according to company size.

Company Size
10–50

Employees
51–100

Employees
101–200

Employees
201–500

Employees
>500

Employees

Number of companies addressed N = 570 N = 159 N = 89 N = 62 N = 26

Response
(%/n)

22.3%
n = 127

25.8%
n = 41

31.5%
n = 28

32.3%
n = 20

23.1%
n = 6

Occupational health physician
available (%/n)*

29.1%
n = 37

63.4%
n = 26

78.6%
n = 22

85.0%
n = 17

83.3%
n = 5

Occupational safety engineer
available (%/n)‡

63.0%
n = 80

85.4%
n = 35

100.0%
n = 28

100.0%
n = 20

100.0%
n = 6

* Occupational medical check-ups according to the relevant legal regulation (ArbMedVV [36]) (e.g., screen work,
handling of hazardous substances, or noisy work places) have to be available to all employees in Germany. According
to another regulation [39], an occupational health physician has to be available in all enterprises with more than
50 employees (in some branches, this limit is lower), and in the smaller enterprises in case the employer feels the
need for occupational health counseling (so-called “alternative, demand-based supervision”). ‡ An occupational
safety engineer has to be available in all enterprises with more than 50 employees (in some branches, this limit
is lower), and in the smaller enterprises in case the employer feels the need for occupational health counseling
(so-called “alternative, demand-based supervision”). In small enterprises (max. 50 employees), the employer can
receive special training with regard to occupational health and safety by the statutory accident insurance in order to
reduce the need for support by occupational safety engineers [39].

In enterprises with up to 50 employees (the maximum number differs between individual branches
due to the respective accident prevention regulation of the respective statutory accident insurance), the
employer can participate in a specific occupational health and safety training that entitles him to utilize
the service of an occupational safety engineer only when necessary (so-called “Unternehmermodell”).
This was indicated by 32/127 enterprises (missing n = 5) with up to 50 employees.

As to the sectoral affiliation of the participating companies, almost one third (30.2%; n = 67) of
the participating companies belonged to the manufacturing industry, and 16.7% (n = 37) belonged
to the construction industry. Another 15.3% (n =3 4) and 14.0% (n = 31) can be attributed to services
and trade, respectively. The remaining 24% of participating companies were distributed among the
following sectors: hospitality industry, agriculture and forestry, maintenance and repair, banking
and insurance, transport/storage/communication, public administration, mining and quarrying,
education, and energy and water supply.

The sociodemographic characteristics of the responding persons in the companies are shown in
Table 3. As to the position of the respondents, 52.7% of these were managing directors, 34.7% were
from the personnel department, and 11.7% were other employees (cf., Table 3).

Table 3. Sociodemographic characteristics of respondents.

Characteristic % (n)

Position of respondent

Managing director 52.7% (n = 117)

Member of personnel department 34.7% (n = 77)

Other 11.7% (n = 26)

Missing 0.9% (n = 2)

Gender of respondent

Male 54.1% (n = 120)

Female 45.0% (n = 100)

Missing 0.9% (n = 2)
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Table 3. Cont.

Characteristic % (n)

Age of respondent
(in years)

Mean 50.3

Median 52.0

Standard deviation 10.6

Min–Max 25-82

3.2. Current State of Implementation of Health-Related Measures in the Companies

In this subsection, we consecutively present the results of the first three research questions (RQ 1,
RQ 2, and RQ 3, as explicated in the Introduction).

RQ 1: The average implementation grade of health-related measures in companies as assessed
by scores was highest in the category ‘occupational health and safety’ (6.75 points on a scale between
zeo and a maximum of 10 points), followed by ‘personnel development’ (6.11 points), ‘reintegration
management’ (4.06 points), and finally ‘workplace health promotion’ (3.63 points) (cf., in detail Table 4).

Table 4. Average standardized implementation grade (implementation scale mean) in four categories
of health-related measures (total sample, N = 222).

Category
Workplace Health

Promotion (n = 217)
Occupational Health
and Safety (n = 215)

Personnel Development
(n = 217)

Reintegration
Management (n = 213)

Mean 3.63 6.75 6.11 4.06

Standard Deviation 2.87 2.81 2.40 2.75

Explications regarding Table 4: Theoretical range of the standardized implementation grade in all four categories:
zero to 10. The ‘n’ of the individual columns represents the valid number in each case.

RQ 2: All health-related measures that are required by law were fulfilled by 23.9% (n = 53) of
the companies in the category ‘occupational health and safety’ and by 50.9% (n = 113) in the category
‘reintegration management’.

RQ 3: There is a positive correlation between company size and implementation grade in the four
categories of health-related measures. This means for all four categories of health-related measures,
the bigger the company, the more measures have been implemented. In the category ‘reintegration
management’, the correlation is the most pronounced (Pearson’s r = 0.35, p < 0.001), followed by
‘workplace health promotion’ (Pearson’s r = 0.26, p < 0.001), ‘occupational health and safety’ (Pearson’s
r = 0.23, p < 0.001), and ‘personnel development’ (Pearson’s r = 0.21, p = 0.002).

There is also a positive correlation between company size and the fulfilling of measures required
by law (occupational health and safety: Spearman’s r = 0.35, p < 0.001; reintegration management:
Spearman’s r = 0.38, p < 0.001).

In the next subsection, we present the results of the fourth research question (RQ 4, as explicated
in the Introduction).

3.3. Satisfaction with Implementation Status

In case important—or even legally required—health-related measures are lacking, it is important
to know whether and to what extent these companies are aware of this deficiency before planning
any interventions.

In the present survey, company representatives generally tended to be more satisfied with the
implementation of a given category of health-related measures the higher the implementation score of
their company was in that category. Thus, correlation analyses showed that satisfaction—as measured
by the four-point Likert scale—was positively associated with the implementation score value in the
categories ‘workplace health promotion’ (Spearman’s r = 0.34, p < 0.001), ‘occupational health and
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safety’ (Spearman’s r = 0.16, p = 0.022), ‘personnel development’ (Spearman’s r = 0.21, p = 0.002), and
‘reintegration management’ (Spearman’s r = 0.25, p < 0.001).

To get further hints on the above-mentioned awareness of company representatives, we
furthermore checked how satisfied those company representatives were whose enterprises had a
comparably low implementation score in a given category. We defined having a ‘low implementation
score’ as belonging to the lowest quartile of the respective scores. In the category ‘workplace health
promotion’, n = 81 companies (37.3%) belonged to the lowest implementation quartile, and in
the category ‘occupational health and safety’, n = 62 (28.8%) companies belonged to the lowest
implementation. In the category ‘personnel development’, n = 58 (26.7%) enterprises belonged to
the lowest implementation quartile, while in ‘reintegration management’ this was true for n = 57
(26.8%) companies. Within each of these groups of enterprises with a comparably poor implementation
of corresponding measures, a substantial proportion of company representatives were nevertheless
satisfied (either ‘rather satisfied’ or ‘very satisfied’) with the implementation status (cf., in detail
Table 5). With regard to the current situation in the domain ‘workplace health promotion’, n = 33
(40.7% of those companies that belonged to the lowest implementation score quartile) company
representatives were satisfied. As to the domain ‘occupational health and safety’, n = 55 (88.7%)
company representatives were satisfied in spite of their comparably poor implementation grade. As to
‘personnel development’, n = 39 (67.2%) company representatives were satisfied, despite the relatively
poor implementation status of their companies, and regarding the category ‘reintegration management’,
n = 25 (43.9%) of company representatives were satisfied, although they had a poor implementation
record in this category. Thus, a substantial proportion—if not the majority—of ‘under-performing’
enterprises (those belonging to the lowest score quartile) seemed to be satisfied despite a comparably
poor implementation.

Table 5. Satisfaction with implementation status in all enterprises vs. enterprises with poor
implementation status (enterprises in the lowest implementation score quartile).

Degree of
Satisfaction

Workplace Health
Promotion (N = 217)

Occupational Health
and Safety (N = 215)

Personnel
Development (N = 217)

Reintegration
Management (N = 213)

Enterprises in the lowest implementation score quartile

n = 81 n = 62 n = 58 n = 57

Dissatisfied: n (%) 38 (46.9) 6 (9.7) 18 (31.0) 20 (35.1)

Satisfied: n (%) 33 (40.7) 55 (88.7) 39 (67.2) 25 (43.9)

Missing: n (%) 10 (12.3) 1 (2.8) 1 (1.7) 12 (21.1)

Enterprises in the upper three implementation score quartiles

n = 136 n = 153 n = 159 n = 156

Dissatisfied: n (%) 25 (18.4) 7 (4.6) 24 (15.1) 30 (19.2)

Satisfied: n (%) 110 (80.9) 145 (94.8) 134 (84.3) 119 (76.3)

Missing: n (%) 1 (0.7) 1 (0.7) 1 (0.6) 7 (4.5)

Explication of Table 5: For the sake of clarity, the response categories ‘very dissatisfied’ and ’rather dissatisfied’ were
combined to form the ‘dissatisfied’ category, while the response categories ‘very satisfied’ and ‘rather satisfied’ were
combined to form the ‘satisfied’ category.

Turning to the association between satisfaction and the fulfillment of legally required measures
in a given domain, the results were as follows (cf., Table 6). Among those companies that did not
comply with all of the legal occupational health and safety requirements as assessed in this study
(n = 155), 92.3% (n = 143) were satisfied with the current status of their company’s occupational
health and safety implementation. This proportion was nearly as high as within the group of company
representatives whose companies fulfilled the listed legal requirements (96.2%). Correspondingly, there
was no significant correlation between satisfaction (dichotomously grouped into ‘satisfied’ versus
‘dissatisfied’) and the fulfillment of legally required measures in that domain (Chi2 test p = 0.383;
Fisher’s exact test p = 0.522). As to the category of ‘reintegration management’ (cf., Table 6), among
those companies that did not comply with all of the listed legal requirements (n = 101), 53.5% (n = 54)
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were satisfied with the current situation of their company’s reintegration management implementation.
As to this domain, there was a significant but low correlation between satisfaction (grouped into
‘satisfied’ versus ‘dissatisfied’) and the fulfillment of the legally prescribed measures (Spearman’s
r = 0.22; p = 0.002). Nevertheless, in both domains, a majority of respondents representing companies
that did not fully comply with legal requirements were satisfied (either ‘very’ or ‘rather satisfied’); as
to the occupational health and safety domain, this majority seemed to be overwhelming (92.3%).

Table 6. Satisfaction with implementation status in the domains ‘occupational health and safety’ and
‘reintegration management’ according to compliance with legal requirements in a given domain.

Degree of Satisfaction
Occupational Health and Safety

(N = 208)
Reintegration Management

(N = 214)

Enterprises that do not fully comply with legal requirements

n = 155 n = 101

Dissatisfied: n (%) 11 (7.1) 32 (31.7)

Satisfied: n (%) 143 (92.3) 54 (53.5)

Missing: n (%) 1 (0.6) 15 (14.9)

Enterprises that fully comply with legal requirements

n = 53 n = 113

Dissatisfied: n (%) 2 (3.8) 19 (16.8)

Satisfied: n (%) 51 (96.2) 90 (79.6)

Missing: n (%) - 4 (3.5)

Explication of Table 6: For the sake of clarity, the response categories ‘very dissatisfied’ and ’rather dissatisfied’ were
combined to form the ‘dissatisfied’ category, while the response categories ‘very satisfied’ and ‘rather satisfied’ were
combined to form the ‘satisfied’ category.

4. Discussion

The aim of the study was to provide an assessment of the implementation (RQ 1 and RQ 2) and
satisfaction with workplace health management activities (RQ 4) in enterprises in the economically very
strong county of Reutlingen. In addition, relationships between company size and implementation
(RQ 3) as well as between implementation and satisfaction were to be analyzed and discussed.

4.1. Study Design, Questionnaire, Response Rate, and Data Quality

We performed an almost complete cross-sectional survey where only enterprises with less than
10 (craft enterprises) or 20 employees (non-craft enterprises) were not included. Yet, due to the
cross-sectional design, no causal relationships can be described.

The questionnaire items were developed to retrieve as many typical health-related measures as
possible because of the wide range of measures in workplace health management. The respondents’
low utilization of an offered blank text field for further possible “other measures” that had not been
presented as listed items suggests that the lists were practically complete.

The response rate of the survey was 24.5%. The response rate is within the range of the common
rates for studies of this type [42–44]. The non-responder analysis showed that the response rate was
the highest in medium-sized companies, whereas it was lower in both small enterprises (with up to 100
employees) and big companies (with more than 500 employees). An average of less than 5% missing
answers indicates a high data quality.

The study results show a large deficit regarding the compliance with legal requirements according
to the participants’ indications. Less than 25% of the responding enterprises indicated that their
company fulfilled all of the listed legally required measures in the category ‘occupational health and
safety’; in the category ‘reintegration management’, about half of the surveyed companies (50.9%)
indicated the implementation of all the legally required measures. These comparably low compliance
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rates might be due to several shortcomings. First of all, companies might be not sufficiently informed
about their obligations as employers with regard to all aspects of occupational health and safety
(legally required since 1973 [37] and 1996 [35], but with major modifications concerning the defined
need for occupational health physicians and occupational safety engineers in 2008 and 2011 [36]) and
the implementation of reintegration management (legally required since 2001 [40]). Second, the people
who indicated the status of the respective measures in the questionnaire might not have been aware
of all the activities implemented in the enterprise. One reason for this could be that some of the
activities that were surveyed might be implemented more or less in an implicit manner, but not be
spoken of explicitly, especially if the occasion (i.e., an accident or work-related health complaint of an
employee) is rather rare. Another reason could be that occupational health physicians, occupational
safety engineers, and other experts are available and take care of the implementation without the
management noticing much of it. Thus, the respective measures might well be implemented, but not
known. Fourth, enterprises are not encouraged strongly enough to follow the legal requirements, as
there is not enough compliance monitoring by the respective institutions in Germany (government
and statutory accident insurances).

Particularly in the category ‘reintegration management’, small enterprises might not see the need
for the implementation of methods of reintegration management, because they may not have needed
it yet. Possibly in some small enterprises, individual occupational health and safety measures might
be taken now and then according to need, but not on a regular basis [45], which would in part explain
the low proportion of companies fulfilling all of the listed occupational health and safety measures.
Yet, there is no satisfying explanation for only 29.1% to 85.0% of the study participants indicating
the availability of an occupational health physician (cf., Table 2), other than the current shortage of
occupational health physicians in Germany [46]. The availability of occupational safety engineers in
only 63.0% of the small enterprises (10–50 employees) can well be explained by the regulation that
the employer himself can participate in an occupational health and safety training offered by the
statutory accident insurance with the consequence that usually no occupational safety engineer is
necessary (so-called “Unternehmermodell”). The proportion of only 85.4% of enterprises indicating
the availability of an occupational safety engineer in companies with 51–100 employees may either be
related to the current lack of occupational safety engineers and other occupational health and safety
experts in Germany [47] or due to underreporting, which may also explain the figures reported with
regard to occupational health physicians.

Taking these aspects together, the lack of implementation, especially in the area of occupational
health and safety, may be somewhat overestimated in this survey. However, the findings do point to
the need for supportive measures for a better implementation of legally required measures in German
enterprises. The same is true for some measures of workplace health promotion in the majority of
enterprises, especially with regard to general, rather than work-related, health (median = 0, cf., Table 1).

Due to the positive correlation between company size and the implementation of the components
of workplace health management, we may suppose that the real implementation in all of the
companies in the county of Reutlingen is even lower than implied in our study, because very small
enterprises—where implementation is generally poor [21–24]—did not participate in this survey. This
assumption applies both to legally required measures and voluntary measures. Furthermore, it should
be kept in mind that the county of Reutlingen is a German district with an above-average social and
economic environment, as has been shown in the Introduction. Then, we have to assume that in other
districts with less favorable economic conditions the situation is probably not better or even worse.

Although there is a positive correlation between satisfaction and implementation grade in the
four categories, there is still a surprisingly high satisfaction in enterprises with poor implementation
(cf., Tables 5 and 6). This might indicate that many measures, including those required by law, are not
considered necessary (or are not perceived as being required by law). This result, as surprising as it is,
needs to be taken into account before planning any interventions to improve the implementation of
workplace health management measures.
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The results of our study seem to show—once again—that the effectiveness of a top–down approach
to the implementation of comprehensive health-related measures in enterprises is rather limited, at
least in the context of Western, liberal–capitalist social systems. Even (or just?) in Germany, where
there is a long tradition of occupational health and safety legislation, this seems evident. Perhaps
a different, less top–down approach is more promising in contemporary Western social systems.
The demonstration and publication of success stories of companies that have benefited economically
from the implementation of comprehensive health management approaches and the dissemination of
corresponding best practice models could possibly stimulate more willingness and motivation on the
part of companies to adopt such approaches in the mid and long term.

4.2. The Significance of the Study in Comparison with Previous Implementation Research in Germany

Compared with previous studies, this study has several special features. Most previous surveys,
particularly those in Germany, were focused on workplace health promotion, while this study
differentiates between four categories of workplace health management in order to gain detailed
data on each category. The correlation between implementation grade and company size is already
well evidenced by literature on Germany as well as other high-income countries [21,22,24–27,48–50].
In addition, our study enables the analysis of new relationships such as the correlation between
implementation status and satisfaction of company representatives with their implementation
status [30].

To get a holistic overview of the current situation of workplace health management, one must
move on from the scope of our survey. It is not only important what companies do, but also how they
do it and, first of all, to what extent health-related measures actually reach the employees. Subjective
perceptions of working conditions and appreciation of employees by managers play an important role
in employee health and well-being in companies, as has been shown for the prevention of psychological
and psychosomatic disorders in employees in our recent research [44]. Therefore, further research
should also integrate this dimension.

5. Conclusions

The implementation of health-related measures among companies of one county in southwestern
Germany is heterogeneous. There are major shortcomings regarding compliance with legal
requirements, as well as specifically in the domain of occupational health and safety measures.
Although there is a positive correlation between implementation and satisfaction, surprisingly many
companies are satisfied despite a comparably poor implementation of single measures of workplace
health management. These conditions—even in a country where occupational health and safety as
well as reintegration management for employees are legally required—must be taken into account
before planning interventions to improve workers’ health through a comprehensive approach.
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Abstract: Total Worker Health® (TWH) frameworks call for attention to organizational leadership
in the implementation and effectiveness of TWH approaches. It is especially important to study
this within in the small business environment where employees face significant health, safety,
and well-being concerns and employers face barriers to addressing these concerns. The purpose
of this study was to gain a better understanding of how small business leaders perceive employee
health, safety, and well-being in the context of their own actions. We conducted semi-structured
interviews with 18 small business senior leaders and used a qualitative coding approach to analyze
the transcripts to determine the frequency with which leaders discussed each code. When we asked
leaders about their leadership practices for health, safety, and well-being, leaders reflected upon their
business (65%), themselves (28%), and their employees (7%). Leaders rarely discussed the ways in
which they integrate health, safety, and well-being. The interviews demonstrate that small business
leaders care about the health of their employees, but because of the perceived value to their business,
not to employees or themselves. Thus, they may lack the knowledge and skills to be successful TWH
leaders. The present study supports a need for continued small business TWH leadership research.

Keywords: workplace safety; safety leadership; health promoting leadership; safety programs;
health promotion; health protection; leadership; qualitative study

1. Introduction

Total Worker Health® (TWH) is defined as policies, programs, and practice that integrate
protection from work-related safety and health hazards with promotion of injury and illness prevention
efforts to advance worker well-being [1]. As the field of TWH gains research and practice support, it is
important to study the role of organizational leadership. Several TWH frameworks call for attention
to organizational leadership in the implementation and effectiveness of TWH approaches [2–4].
However, to date, leadership research has rarely integrated both health promoting leadership and safety
leadership. Doing so can improve our understanding of how to assess and improve TWH-specific
leadership practices to ensure TWH system effectiveness [5]. This is especially important in the small
business environment where employees face significant health, safety, and well-being concerns [6,7]
and employers face barriers to addressing these concerns (e.g., resources) [6,8]. Therefore, as a first
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step, the purpose of this study was to improve our understanding of how small business leaders
perceive employee health, safety, and well-being in the context of their own actions.

The field of leadership research has grown substantially over the past few decades. Dinh et al. [9]
found 66 leadership theory domains in their review of the leadership literature. While the evidence
base for each of these theories varies, it is generally agreed that leadership is a significant contributor to
organizational culture and ultimately, organizational success [10]. Successful organizations primarily
have leaders who adopt several leadership characteristics to best meet organizational needs [11].
A healthy business culture is derived from integrating leadership theories that align employee and
organizational goals [12], though some leaders who use some styles of leadership have been more
effective in promoting health than others.

Building positive relationships, empowerment and the ability to view the organization from an
employee viewpoint are characteristics of successful leaders. Servant leaders are known for their
supportive nature and how they achieve organizational goals by prioritizing needs of employees
first [13]. Similarly, leaders who employ high quality relationships (leader-member exchange (LMX))
leverage employee relationships to meet organizational ambitions [14]. Successful leaders also place
value in employee perceptions of meaningful work and contribution to the larger picture. Sirota’s Three
Factor Theory argues for building and maintaining employee enthusiasm through equal treatment,
employee belief that work is meaningful, and camaraderie. Sirota’s theory describes that when leaders
champion these factors, workers will be enthusiastic and motivated to produce more, while enjoying
what they do [15].

Leadership has an impact on employee physical and psychological health. Transformational
leadership, specifically, has been positively associated with psychological well-being [16], stress [17],
depression [18], and sleep quality [19]. In terms of safety-specific outcomes, several meta-analyses
demonstrate that leadership (generally defined) and transformational leadership are related to better
safety climate, better safety practices, and fewer occupational injuries [20–22]. However, employee
health can also be compromised as a result of poor leadership. Researchers have found associations
between poor management support and ischemic heart disease [23], elevated blood pressure [24],
problem drinking [25], smoking [26], as well as mental health issues related to affective well-being [27]
and job well-being [16,28,29]. For example, Skakon et al. found that when leaders have high stress and
poor affective well-being, their subordinates also have high stress levels and poor well-being [27].

Recently, researchers have begun to investigate health promoting leadership. Health promoting
leadership theory involves leadership characteristics that encourage wellness at work [30]. Research
has shown that leaders who promote workplace health are hands-on, supportive [31], demonstrate
health awareness, and value community and fairness [32,33]. It has also been suggested that
work-related stress may be reduced when specific, health promoting transformational leadership
skills are demonstrated at work [34]. Though research may be limited, all health promoting leadership
studies suggest that health promoting leadership characteristics are likely to produce positive health
outcomes. However, in the context of TWH, health promoting leadership fails to consider the role of
safety leadership.

In contrast, the theory and evidence base for safety leadership gained traction over fifteen
years ago [35]. The majority of the safety-specific literature focuses on Bass’s multifactor leadership
theory [36]. Some researchers developed safety-specific assessments of transformational and passive
leadership and found them to be more associated with safety outcomes than general forms of
leadership [37]. Studies have shown that the passive form of transactional safety leadership negatively
impacts safety outcomes (e.g., injury rates) whereas transformational safety leadership positively
impacts safety outcomes [38]. However, other more active forms of transactional leadership, contingent
reward and active management-by-exception, have been linked to positive safety outcomes [39].
Safety leadership intervention studies have suggested that training leaders on transformational safety
leadership skills can lead to positive safety outcomes [40,41]. Other researchers applied the LMX
theory [42] and empowering leadership theory [43] to workplace safety and found both to be related

54



IJERPH 2018, 15, 2416

to positive safety outcomes. Although, similar to the singular focus of HP leadership, safety leadership
research has focused solely on safety and has rarely included research on other outcomes.

The literature illustrates the segmented nature of leadership research in the employee health
promotion and safety contexts. Health promoting and safety leadership are both “best practices” to
support worker health and safety but we are unaware of a concerted effort to evaluate their use in
synchrony. Furthermore, we are aware of only one study that assessed health promotion and safety
leadership support amongst small businesses. They found that small business leaders who advocate
for TWH have higher integration scores than leaders who do not [44]. However, this study did not
define TWH leadership support or describe the ways in which TWH leaders advocate. Thus, while
there is some indication that TWH leadership is important amongst small businesses, it is unclear
how small businesses leaders can demonstrate support for TWH. For this reason, as a first step in
understanding TWH leadership development needs, we sought to interview small business leaders to
understand how they discuss their use of practices that demonstrate a commitment to health, safety,
and well-being.

2. Materials and Methods

We conducted a qualitative study with small business leaders to understand their current
approach to leadership for employee health, safety, and well-being (Appendix A). We recruited
small business leaders (<500 employees) in Colorado and Wyoming from a variety of industries by
phone and email from May 2017 to August 2017. Businesses were identified through existing networks
including a workers’ compensation insurer, chambers of commerce, and a community-based program,
Health Links™. Leaders were eligible to participate if they had significant decision-making power in
the organization (e.g., owner, senior executive, or CEO).

The first author conducted 30-min, semi-structured interviews in-person or by phone asking
each leader how they perceive health, safety, and well-being in their organization and their role
in shaping it. The authors generated eleven interview questions based on the following themes
related to key theories used in previous health promotion or safety leadership research: organizational
mission, organizational culture, leading by example as well as employee advancement, feedback,
and recognition [11,15,37,45–47]. We chose these theories because they reflect important leader
characteristics and actions for employee health, safety, and well-being. Beyond the transformational
style commonly studied in safety leadership [11,37], other styles layer in important leadership aspects,
including openness, ethics [45], equity [15], focus on follower needs [47], and relationships [46].
In keeping with the TWH framework, all questions inquired about leader actions associated with
health, safety and well-being together. In keeping with leadership frameworks, all questions asked
them about their own practices, not their general business practices. If the interview lasted less than
30 min, the first author asked additional follow-up questions. Follow-up questions were developed
a priori, however they were chosen by the interviewer based on participant answers to main survey
items. The interview questions can be read in the supplementary material. All interviews were
recorded. We obtained verbal permission from all participants prior to recording. The first author
transcribed the interview by hand in Microsoft Word and then imported it into Dedoose, qualitative
data analysis software [48]. Our protocol and all study procedures were approved by the Colorado
Multiple Institutional Review Board.

Analysis

The first and second authors analyzed the interview data using a qualitative coding approach
described by Saldana [49]. We used descriptive codes to summarize content line by line into concise
themes. The authors initially coded two transcripts individually with codes that best represented the
interview content, allowing the codes to emerge from the content. The authors then met to compare
codes and determine which codes best represented the content. Manuscripts were coded two at a time
until all coding was complete. During this initial coding phase, three overarching themes became
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apparent. Thus, the authors decided to categorize all codes into one of three overarching themes. First,
a business overarching theme included transactional policies, programs, and practices. To be coded
within this overarching theme, the leader must have spoken about how their business operates in
general and not specific to either what they do or say or what their employees do or say in a health
and safety context. Second, an employee overarching theme represented a discussion of health, safety,
and well-being from their employee’s perspective. Finally, a self overarching theme represented a
discussion of what they personally do for health, safety, and well-being.

The pair met after initial coding to compare and discuss their respective coding scheme.
Codes were structured as: parent code (three overarching themes), child code (sub-code), grandchild
code (sub-sub-code). It was agreed upon a priori that lines of code could be simultaneously coded as
more than one code, if deemed necessary. When codes differed between investigators, a discussion took
place and the most agreeable code was assigned. After each combined coding session, we transferred
the finalized codes into Dedoose [48]. This process was followed until all transcripts were coded.
Once the coding phase was completed, we extracted the coded data from Dedoose to Microsoft Excel.
Finally, we conducted a descriptive, quantitative analysis of the overall frequency of codes.

3. Results

In total, we interviewed 18 small business leaders from diverse industries based on the
10 Occupational Safety and Health Administration (OSHA) industry divisions. Industries were
represented as follows: (A). Agriculture, Forestry, Fishing, 4; (B). Mining, 1; (C). Construction, 2;
(D). Manufacturing, 1; (E). Transportation, Communications, Electric, Gas, Sanitary Services, 2;
(G). Retail trade, 1; (H). Finance, Insurance, Real Estate, 1; and (I). Services, 6. About half of the leaders
were female (n = 8.44%). Overall, the most common overarching theme discussed was their business,
which represented 66% of total codes. Leaders discussed themselves and their employees much less
frequently (see Figure 1). In the following sections, we describe each of these three overarching themes
by highlighting the top five child codes within each theme. There were no qualitative differences in
responses by the gender of the leader.
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Figure 1. Percent of total codes mentioned by parent code.

3.1. Business

Small business leaders primarily talked about health, safety and well-being in the context of the
business they owned or worked for. The most frequent child codes in a business context, in order from
most to least frequently mentioned, included health and safety programs, organizational barriers to
doing TWH, gathering employee feedback on health and safety, communicating the importance of
health, and program evaluation (see Table 1).
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Table 1. Percent of child codes mentioned in leader interviews by parent code.

Parent Code Child Code Description
Percent of Total

Parent Code

Business Health and safety programs
Program in general or specific program
components, such as incentives,
biometrics or training

38%

Organizational barriers
Business barriers that hinder success of health
and safety program, such as multi-site
work environments

10%

Employee feedback
Systematic efforts to collect employee feedback
on the health and safety program, such as during
an annual review

9%

Health communication
Communicating the importance of health in
general and the health and safety program
specifically via different channels, such as email

9%

Program evaluation

Efforts to evaluate their health and safety
program and adjust as needed, such as tracking
flu shot uptake during a campaign to get
employees to take their flu shot

7%

Self Lead by example
Talking and acting in ways that are consistent
with their health and safety program, such as
modeling good work/life balance

25%

Individual consideration
Efforts to personally attend to individual
employee’s needs, such as regular
one-on-one check-ins

20%

Helpful strategies Mention of a specific thing they say or do that
they have found to be particularly helpful 12%

Outcome
Perceived outcome of personally being involved
in the health and safety programs, such as a
better relationship with their employees

8%

Health value Personal value for health, safety, and well-being 6%

Employee Employee barrier
Employee-specific barriers that hinder success of
health and safety program, such as employees
already having too much to do

26%

Family

Recognition that employees have a family
outside of work, family participation in health
and safety program, or employees taking health
and safety program home to their family

20%

Employee leadership

Ways in which employees demonstrate
leadership in the health and safety program,
such as employees identifying hazards and
working to control them

17%

Program participation
Mention of a percent engagement in the health
and safety program or ways in which
employees participate

15%

Personal accountability
Employees needing to take care of themselves
and leaving health decisions ultimately up to
the employee

6%

Within this overarching theme, health and safety programs were overwhelmingly referenced
the most with leaders mentioning a variety of program elements. The most common element was
employee incentives. Most small business leaders either discussed the current use of incentives,
or desire to implement incentives to increase employee participation in health and wellness activities.

“We tied it to an incentive program. So we pay out incentives three times a year . . . we
are one of the few remaining family-owned businesses that still pay full benefits for our
30 management team members and their entire family . . . if someone can’t participate in one
of the platforms that we choose and they can’t take and invest that time for themselves and
go get a health assessment and be active, that maybe they don’t get an incentive”.
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“For participating in a lot of these activities, just by signing up to do yoga or signing up to
give blood, we do random drawings for gift cards . . . After the event, we publicize how
many people participated and who got the gift card”.

Other common, but less frequently mentioned, grand-child codes under health and safety
programs included safety and wellness meetings and/or committees as well as health insurance
offerings, such as benefits and biometric screenings. Compared to larger businesses, it is not as
common for small businesses to offer health insurance benefits to employees, however, a few of the
leaders in our study did mention offering these benefits to their white-collar workforce (see quote
above under incentives).

“We also conduct monthly safety meetings in the field and all of the employees in the field
attend. We do keep attendance at it and we’ve begun to integrate a variety of things. [There
is an] enhanced level awareness and knowledge base at those meetings”.

“Through our benefits program . . . once a year or twice a year we have the third party come
in and do the health assessments where they do the blood pressure, cholesterol levels and
readings and it’s interesting because you can see the history through the years . . . it’s just
interesting just to see how that changes throughout a period of time”.

“We started to, about a year and a half ago, provide some of our more management level
positions and some of our full-time employees with health insurance”.

It is worth noting that leaders rarely discussed health, safety, and well-being practices from an
integrated perspective. Leaders mentioned a variety of program elements from paid time off to job
hazard analyses processes, but only one leader mentioned that they took steps to integrate these efforts.
Another leader recognized the need for their business to integrate their efforts to protect and promote
employee health. However, it was somewhat common for leaders to compare their safety and health
promotion programs. About one-third of the leaders mentioned that one program was in better shape
than the other.

“We definitely separate health and safety. When we think about safety, we think about
workplace accidents only. We don’t connect the two, so I think one of the future things I
would like to do is find an overlap of them”.

Within this overarching theme, leaders also discussed organizational barriers associated with
doing TWH. Leaders mentioned barriers such as an offsite workforce (e.g., easier to give office
employees resources than field workers), difficulty obtaining employee engagement (e.g., challenge
of designing programs that reach employees), and generational differences (e.g., millennials being
perceived as unreliable and not working as hard as older generations). However, if they are able to
successfully implement programs, some leaders (7% of all business child codes) mentioned some
perceived beneficial business outcomes of adopting TWH, including better employee health and
improved employee engagement.

Leaders also discussed the ways in which their business communicates health information to
their employees and gathers employee feedback on health and safety programs. When discussing
health communication, leaders frequently mentioned different modes of communication such as email,
newsletters, and postings on wall boards. When discussing the ways in which their business goes about
gathering feedback, leaders mentioned surveys, annual performance reviews, direct communication
between the safety/wellness committee and employees, near miss injury reporting programs, etc.
Some leaders also discussed efforts to evaluate their programs and take action to improve their
programs, for example, not only asking for employee feedback, but also taking steps to act upon
that feedback.
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“Then we have a newsletter that goes out to all of our employees and again, there is
something in there about safety, something in there about your health and other things”.

“Information that we get through the near-miss program can also show us what employees
are looking for and what they’re needing and just kind of assessing that and prioritizing that
and seeing if there’s something that we can do about it”.

3.2. Self

About one-third of the time, leaders spoke about workplace health, safety, and well-being from
their own perspective. In order from most to least frequently mentioned, included leading by example,
demonstrating individual consideration, helpful strategies for engaging employees, outcomes they
perceive by personally engaging in TWH-focused leadership practices, and value for health. Leading
by example was most commonly expressed as the leader participating in health and wellness initiatives
or activities. Notably, “participate” was a grandchild code of “lead by example” and represented 15%
of the “lead by example” codes. Individual consideration was denoted when a leader gave an example
of how they paid special attention to individual employee to check-in or to help them. Some leaders
specifically mentioned having an open-door policy to provide a safe place for employees to talk about
both work and non-related work issues. Others also stressed the importance of connecting with
employees on an individual level.

“You can’t expect people to pull away from their desks and come participate in something if
it’s not important enough for you to do it yourself”.

“I hope that my actions positively affect the behaviors of my employees . . . if I come into the
office in a bad mood, others are also in a bad mood. If I come into the office psyched and
engaged, others are psyched and engaged. As a leader, I get that people mirror and model
my behavior”.

“One thing that I tried to do over the years able to listen to my coworkers and just, you know
be willing to hear them and how they’re doing and be able to help in any way that I can”.

“ . . . we have an open-door policy . . . if you’re struggling whether or not it’s work-related or
outside of work . . . you know we are here for you. We get life . . . we [upper management]
tried to take our own personal experiences and reach out with regards to how we can involve
our employees”.

“But there are tremendous opportunities when you do connect with someone . . . they know
you understand what they’re doing and that you have their best interest in mind. You can
make a really meaningful change by simply helping someone do something the right way so
they don’t get hurt, or helping them achieve a professional development goal that they’ve
always wanted to do, whether it’s a training, or a certification . . . ”

Of the few times leaders mentioned their health values, they spoke from a couple of perspectives.
For example, some mentioned it terms of a personal value while others mentioned it in relation to their
work team.

“And another thing I’d add is that I truly care about the well-being of the people that I work
with and that are my co-workers. From a human perspective, it just matters to me that they
feel as good as they can”.

“I think it’s important from a personal perspective not only for ourselves, but also for our
employees and that they conduct themselves in a safe manner so that they return to their
families safely and be healthy and be able to provide for their families”.

59



IJERPH 2018, 15, 2416

On several occasions, leaders mentioned strategies they found to be helpful as they personally
worked to promote employee health, safety, and well-being.

“First and foremost, it’s building a trust level”.

“We have an advantage because we are small, and I think it’s critical in a small business
environment that you need to develop a structure that tunes it for each individual employee”.

When leaders spoke about perceived outcomes of their personal efforts to engage in TWH,
they most commonly referred to better employee/leader relationship and employee engagement.

“I think that I have so many people that want to work with us and with me, and with my
partners just because they see us doing what we’re doing”.

3.3. Employee

In order from most to least frequently mentioned, leaders mentioned employees as a barrier to
program effectiveness, employees who are treated like family, employees demonstrating leadership
in the program, employees participating in workplace health and safety programs, and individual
accountability. Leaders mentioned difficulty in getting employees engaged in the programs for several
reasons, such as adding more work to their busy schedules and cultural differences.

“The reality is that everyone is juggling things like having a family, getting their work done
. . . having a hard time finding time to fit it exercise or gardening or all of the great stuff that
we’d do if we only worked 30-h weeks”.

“It matters from an employee perspective obviously because we have got a small workforce
. . . We wear a lot of different hats”.

“Our employee base is mostly Latino based and in most cases there is a difference of cultures
between their originating country and here in the United States”.

Business leaders also expressed an understanding that employees have other non-work
responsibilities, like family. Some even promoted family inclusion to increase participation in health
and wellness initiatives.

“ . . . people can bring their families and their pets”.

Some leaders mentioned that their employees demonstrate leadership. For example, leaders
mentioned instances in which employees identify hazards and help to control them, help build safety
and/or wellness programs, and senior employees who voluntarily coach newer employees until they
become familiar with safe work processes.

“I think it’s important to involve employees in that decision-making process and
development of programs”.

“So we take somebody who is extremely knowledgeable and skilled and they have to oversee
someone actually executing on a procedure before they sign off that they are competent to
do that”.

Finally, as it pertains to health in general, some leaders mentioned that ultimately employees
have to make the decision to be healthy.

“We just try to leave it up to the individual to make their own decisions about what they are
comfortable with”.
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4. Discussion

We sought to understand TWH from the small business leader perspective. When we asked
leaders about their leadership practices for health, safety, and well-being, leaders reflected upon
their business 65% of the time, on themselves 28% of the time, and their employees 7% of the time.
These findings demonstrate that small business leaders primarily communicate about TWH through
the lens of their business policies and programs. Within each of these three overarching themes, leaders
most commonly discussed elements of their TWH programs followed by the ways in which they lead
by example within these programs and the employee barriers to TWH program effectiveness. Leaders
rarely discussed the ways in which they integrate health, safety, and well-being.

Historically, leadership research focused on individual leader qualities and practices. The leaders
in our study mentioned several times that they lead by example and considered the individual
needs of their workforce, both of which were previously linked to health and safety outcomes [39].
However, other positive leadership characteristics such as empowering employees, coaching and
teaching, motivating and inspiring, being authentic and ethical, and sharing or distributing leadership
were rarely mentioned in the interviews [36,45,47,50,51]. Leaders mentioned business practices to
encourage employee growth (i.e., training), solicit employee feedback, and communicate health
messages. However, they did not specifically mention the ways in which they personally engaged in
these practices.

Present day leadership research expands the concept of leadership from the individual leader
to followers, the work environment, culture, etc. [52]. Our finding that small business leaders
overwhelmingly discuss health, safety and well-being in the context of their business when asked
about TWH leadership practices highlights the importance of considering leadership in a more
comprehensive context. Similar to other qualitative studies on management perceptions of safety
or health promotion programs [53,54], leaders mentioned a variety of policies and programs they
have for their employees, as well as barriers to program effectiveness and outcomes of the program
if successful. This perspective focuses on what Burke et al. [55] would call a transactional rather
than transformational perspective. A transactional perspective focuses on management issues
(e.g., TWH structures and systems), whereas a transformational perspective focuses on leadership,
culture, and overall organizational mission and vision. Both are important aspects of a business’s
TWH strategy [7]. Our findings point to an opportunity to study leadership practices in the context
of existing TWH systems, especially as it pertains to integration. It also demonstrates a need to help
small business leaders connect their own practices to their business’s TWH structures and systems in
practice [52].

In our study, leaders rarely talked about their employees’ perspective of health, safety,
and well-being. When leaders did, they talked about employees in the context of barriers to program
effectiveness. Small businesses leaders who wish to increase employee engagement must be able
to understand and describe their employee’s perceptions of the TWH program. Safety climate
research demonstrates the importance of employee perception, showing that employees often report
worse perceptions of organizational or management commitment to safety than managers [56,57].
Huang et al. [56] argues that this difference can result in management failing to act to improve safety
conditions, and as a result that more weight should be placed on the employee than management
perspective when making program decisions. Furthermore, TWH researchers argue for a participatory
approach to program development and management [58]. Thus, if small business leaders are primarily
focused on TWH in a business context, as found in the present study, there are likely substantial gaps
between TWH programs and employee needs and interests.

In practice, these finding suggests that small business leaders may be more receptive to
TWH leadership practices if it is communicated through the lens of their business. To obtain
leadership support for TWH, academics and practitioners should build an argument for why and how
consideration of their employees perspective as well as their own perspective on TWH contributes to
business operations and overall business success.
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It is worth noting that there may be some alternative explanations for the code frequencies we
observed. As mentioned above, leaders rarely talked about specific leadership practices. However,
this does not mean they do not display them in their daily work activities. It may mean that they do
not naturally discuss them. We may have observed different results had we structured our questions
differently. For example, we did not preface the interview with an explanation of what leadership is
nor did we explain what TWH is. The latter may have helped leaders better understand of the aim
of the interview and resulted in more description of their leadership practices. The former may have
contributed to our finding that small business leaders primarily discussed health, safety, and well-being
separately. Leaders may have interpreted the questions as asking for non-integrative responses.

4.1. Future Research

The present study adds to the literature on leadership support for TWH business practices [59] by
being the first to begin to understand what leadership support means from small business leaders’
own words. This follows previous calls by leadership researchers for more mixed methods leadership
research to better understand leadership in context [52]. Building upon the present study, future
qualitative research should consider focusing interview questions on TWH as an integrative concept
to better understand the ways leadership practices are used to simultaneously influence health, safety,
and well-being. Additionally, concrete questions should be used to hone in on specific leadership
practices such as coaching or ethics. An important next step in this research will also be to study
small business TWH leadership from the employee perspective to learn whether they observe their
leaders engaging in leadership practices. As described above, employee and management perceptions
often differ.

Next, a quantitative needs assessment that employs a larger sample of small business leaders is
needed to quantify opportunities for TWH leadership development. This should investigate which
leadership styles, or combination of styles, elicit the best health, safety, and well-being outcomes
including organizational-level indicators of TWH [60] as well as employee-level health, safety,
and well-being outcomes. It will be important to assess TWH leadership from multiple perspectives,
such as management, health and safety manager, human resources manager, and employee. Finally,
future research on this topic should consider how contextual factors including business size, industry,
business structure, geographic location, ownership, and other factors are associated with leadership.
Other factors, including leaders’ age, gender, race, ethnicity, and identifying workforce information
(e.g., diversity, industry sector, part-time, full-time) should be considered as well.

Another next step is to investigate TWH leadership development strategies. Leadership
development research for health promotion and safety has historically been siloed. Thus, an important
next step will be to investigate the ways in which leadership development can be a means of
improving TWH. We are currently investigating a TWH leadership development program described
in Schwatka et al. [7] by structuring the learning content based on the three themes learned in this
qualitative study: their business’s TWH policies and practices, their employee’s perspective of these
policies and practices, and their own perspective via key leadership practices curated from multiple
leadership theories. Our aim is to help small business leaders place their business practices in the
context of their employees TWH needs as well as their own leadership practices.

4.2. Limitations

The present study had a few limitations. First, small business leaders who agreed to be interviewed
may represent leaders who are more interested in TWH than all small business leaders. Results of the
present study also reflect the small business leader perspectives of only 18 leaders from two states.
Leaders from other states may approach health, safety and well-being differently. However, our sample
was diverse in terms of industry and gender, which may strengthen the generalizability of our findings.
The study findings would be strengthened if we had also interviewed small business employees.
Finally, due to the way the questions were worded, we cannot say for sure whether leaders’ responses
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reflect the TWH integrated framework or whether they were reflecting upon what they do for health,
safety, and well-being separately.

5. Conclusions

Leadership is a critical to TWH system effectiveness in small business. In this qualitative study we
aimed to integrate both health promoting leadership and safety leadership to begin to understand small
business leadership practices that protect and promote employee health. The interviews demonstrate
that small business leaders care about the health of their employees, but because of the perceived
value to their business, not to employees or themselves. Thus, they may lack the knowledge and skills
to be successful TWH leaders. The present study supports a need for continued TWH leadership
research in a small business context, including mixed methods research to understand and quantify
TWH leadership practices from the small business leader and employee perspectives, as well as the
development and evaluation of TWH leadership development strategies.
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Appendix A. Small Business Leader Interview Questions

Appendix A.1. Organizational Mission and Vision

1. Why does health, safety, and well-being matter to you? For both your own health, safety,
and well-being but also for your employees. How did you come to this understanding?

2. What does employee health, safety, and well-being look like today in your organization?
3. Now that we’ve talked about what employee health, safety, and well-being looks like today,

how do you determine what the future of employee health, safety, and well-being looks like in
your organization?

Follow-up Questions

How do you communicate your vision for employee health, safety, and well-being?
Do you spend time talking to your employees about health and safety in your organization?—Can

you give me an example of when you did this?

Appendix A.2. Organizational Culture

4. Every organization has its own unique culture of health and safety that develops over time based
on what’s said and what’s done. What does your organization do to set the culture for healthy
work? How do you involve employees?

5. Do you find it challenging, or difficult to engage your employees around health, safety,
and wellness?—How do you approach this?

Follow-up Question

How do you encourage your employees to provide feedback for health and wellness in
your organization?
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When one of your employees provides feedback on health and wellness policies or programs,
how do you react?

Have you ever incorporated employee suggestions into policies or standards? How did you
do this?

Can you give me an example of how you have inspired your employees or how your employees
have inspired each other to be healthier and safer in the workplace?

Appendix A.3. Lead Yourself

6. How do you lead by example in your organization when it comes to health, safety, and well-being?
7. How do you think your actions affect the behaviors of employees? Can you provide an example?

Follow-up Question

Do you ask for feedback on how you’re leading by example from your employees? If so, how do
you do it?

Employee Advancement

8. How do you go about identifying opportunities for supporting the values and goals of
your employees?

9. Can you describe the opportunities and challenges you have experienced when initiating changes
to improve employee health, safety and well-being?

Appendix A.4. Feedback and Recognition

10. What methods do you use to hold yourself and your employees accountable for sustaining good
health, safety and wellness practices?

11. What are some ways that you recognize your employees for prioritizing health, safety,
and wellness? For example, do you use rewards, praise, celebrate?

Follow-up Questions

How do you provide feedback, whether it’s good or needs improvement, to your employees
when it comes to health, safety, and wellness in your organization?

How do you solicit and receive feedback from other leaders and employees about prioritizing
health, safety, and well-being in your organization?

Have you ever encountered opposition to change around employee health, safety, and well-being?
How did you deal with it?
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Abstract: Chronic diseases have added to the economic burden of the U.S. healthcare system.
Most Americans spend most of their waking time at work, thereby, presenting employers with an
opportunity to protect and promote health. The purpose of this study was to assess the implementation
of workplace health governance and safety strategies among worksites in the State of Nebraska,
over time and by industry sector using a randomized survey. Weighted percentages were compared
by year, industry sector, and worksite size. Over the three study periods, 4784 responses were
collected from worksite representatives. Adoption of workplace health governance and planning
strategies increased over time and significantly varied across industry sector groups. Organizational
safety policies varied by industry sector and were more commonly reported than workplace health
governance and planning strategies. Time constraints were the most common barrier among worksites
of all sizes, and stress was reported as the leading employee health issue that negatively impacts
business. Results suggest that opportunities exist to integrate workplace health and safety initiatives,
especially in blue-collar industry sectors and small businesses.

Keywords: workplace health; wellness; governance; planning; barriers; survey; industry; ACA

1. Introduction

Chronic diseases remain the leading cause of death and disability in the United States, as well
as the leading contributor to the nation’s healthcare cost [1–3]. More than 150 million Americans
are workers with most spending more than half of their waking time at work [4]. Maintaining a
healthier workforce can lower direct costs to the business (e.g., insurance premiums and workers’
compensation claims) as well as indirect costs (e.g., absenteeism, return on investment, and worker
productivity) [5–9]. With changes in the workforce population, chronic health conditions have become
a growing concern for employees and businesses [10]. Worksite health and wellness programs offer an
important population health strategy to address the increase in chronic diseases [11–13].

While adoption of workplace health programs have increased in the U.S. in recent years, there
is still variation in uptake by business size and industries [14–16]. Many workplaces also lack
a comprehensive, integrated approach that addresses multiple risk factors and health conditions.
Successful worksite health programs are tailored to their employee population, thus making it difficult
to evaluate initiatives across multiple businesses. However, all successful programs should be built on
a solid foundation. According to the Centers for Disease Control and Prevention (CDC) Workplace
Health Model, this foundation requires a basic organizational governance infrastructure to administer
and manage health promotion activities [17].
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Organizational factors are important for other aspects of worker health, including worker safety
and occupational injury and illness prevention [18]. Employers have many opportunities for promoting
safety and occupational injury and illness prevention at the organizational level [19]. One example is
the Total Worker Health® (TWH) framework, which involves organizational-level strategies aimed
at integration of worksite injury prevention and health promotion activities [20]. TWH is defined as
policies, programs, and practice that integrate protection from work-related safety and health hazards
with promotion of injury and illness prevention efforts to advance worker well-being [21].

While many organizational approaches exist to improve worker health and safety through
workplace initiatives, there is a need to better understand the adoption of these initiatives among
employers. Findings have the potential to yield useful information when developing public health
policies and prevention activities for improving worker health, safety, and well-being. The primary
aim of this study is to assess the implementation of workplace health governance and safety strategies
among worksites in the largely rural State of Nebraska, over time and by industry sector. Secondary
aims include describing employer perception of barriers related to implementing workplace health
strategies and employee health issues that negatively impact business. Responses on the Nebraska
Worksite Wellness Surveys from 2010, 2013, and 2016 were utilized for the study.

2. Materials and Methods

Three point-in-time surveys were conducted among worksites in Nebraska to test our central
hypothesis that the prevalence of reported health promotion and safety strategies did not vary across
years or industry sectors. The sample frames for all survey years (2010, 2013, and 2016) were generated
from an employer database of establishments provided by the Nebraska Department of Labor. The
sample frame data included worksite name, number of employees per worksite, worksite address, and
industry code. Establishments were coded and grouped using the 2-digit industry sector according to
the North American Industry Classification System (NAICS) ((Health Care and Social Assistance (62);
Wholesale and Retail Trade (42, 44–45); Information, Finance, and Management services (51–55); Other
Services (56, 71, 72, 81); Education Services (61); Construction (23); Manufacturing (31–33); Public
Administration (92); Transportation and Warehousing (48–49); All Other Sectors (11, 21, 22)).

Worksites in the sample frame were defined as establishments with a Nebraska worksite address
and 10 or more employees. In order to ensure worksites of all sizes were represented in the survey data,
each sample was stratified by business size: Small (10 to 49 employees), medium (50 to 199 employees),
and large (200 or more employees). Disproportionate stratification was used to allow for oversampling.
All large businesses in the State were included in samples (N = 503 in 2010; N = 523 in 2013; and N =
525 in 2016). For small and medium-sized businesses, random samples were included (N = 1500 in
2010 and 2013, and N = 2010 in 2016 for both sizes). In 2016, two priority industry sectors with low
responses in the 2013 survey, ‘Construction’ and ‘Transportation and Warehousing’, were oversampled.
The sampling design allowed some businesses being surveyed across all three study periods, but none
of the businesses were repeated within the same time period.

The survey questions were developed by the Division of Public Health, Nebraska Department of
Health and Human Services (NDHHS) in consultation with the Bureau of Sociological Research (BOSR),
University of Nebraska—Lincoln. Questions were adapted from a variety of sources, and a small pilot
of the survey instrument was conducted with businesses randomly selected from the sample. Because
these were point-in-time surveys, worksites were asked to report current workplace practices (i.e., if
they have a specific health promotion policy or program in place) and perceived barriers in each survey
year. The majority of questions remained unchanged across survey years to ensure comparability over
time. Survey questions pertaining to this study are in Supplementary Materials (Table S1).

The 2010, 2013, and 2016 surveys were mailed to worksites, which included a cover letter, the
survey, and a postage-paid envelope. The small and medium size surveys were addressed to the
business owner or manager, while the surveys for large businesses were addressed to the human
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resource representative. For the 2016 survey, we provided an option in 2016 for businesses to visit a
website and complete the survey via a web-based questionnaire.

Results were weighted to adjust for the business size differences found between the overall sample
frame and the final compilation of businesses who are represented in the completed survey data.
A weighting variable was calculated by applying the appropriate sampling weights and then also
adjusting for nonresponse by strata [22].

A bivariable analysis was conducted to examine the prevalence of workplace governance and
safety strategies among worksites over time, by industry sector and by worksite size. Weighted
percentages and confidence limits were calculated. The Rao–Scott χ2 statistic was used to assess
differences according to year and industry sector. Effect modification was assessed by refitting the
model multiple times, once for each of the main effects which was generated from the stepwise
selection process. Point estimates and 95% confidence limits were calculated for multivariable analysis.
The Wald χ2 statistic was used to compare multivariable models fit to sectors with and without a
workplace governance and safety strategies. Significance levels were set at α < 0.05. All data analyses
were conducted using PROC SURVEYFREQ and PROC LOGISTIC commands in SAS version 9.4
(SAS Institute Inc., Cary, NC, USA).

3. Results

3.1. Survey Responses

A total of 4784 responses were collected in 2010 (n = 1512; response rate: 47.4%), 2013 (n = 1352;
response rate: 42.1%), and 2016 (n = 1920; response rate: 38.6%). A total of 4784 responses were
collected in 2010 (n = 1512; response rate: 47.4%), 2013 (n = 1352; response rate: 42.1%), and 2016
(n = 1920; response rate: 38.6%). Overall, small and medium worksites were less likely to respond to the
survey (response rate 39.2% and 36.3%, respectively) than large worksites (response rate: 47.3%). Over
the three study periods, response rates were consistent among medium size worksites but increased
among large and small worksites (p < 0.0001). The response rate decreased among large worksites
from 54.5% in 2010 to 38.1% in 2016. Among small worksites, the response rate decreased from 43.4%
in 2010 to 31.0% in 2016 (Table S2).

Table 1 presents the characteristics of participating worksites by size and industry sector
grouping over the three study periods (2010, 2013, and 2016). Small (10–49 employees) and medium
(50–199 employees) worksites comprised more than three-quarters of the respondents across the years.
Specifically, in 2010, the majority (46%) of respondents were medium size worksites, whereas as in
2013 and 2016, the majority of respondents were small worksites (43.1% and 45.9%, respectively).
Worksites in the ‘Health Care and Social Assistance’ industry sector were the most represented sector
in all survey years (17–20%), followed by ‘Wholesale and Retail Trade’ (14–16%) and ‘Information,
Finance, and Management Services’ (13–14%).

3.2. Workplace Health Governance and Planning Strategies

Increases in the weighted percentage of worksites responding “yes” to implementing workplace
health governance and planning strategies were observed (Table 2). There were statistically significant
differences across years in responses among questions pertaining to having an assigned coordinator
for employee health promotion or wellness (p = 0.04), having a staff responsible for employee health
promotion or wellness (p = 0.02), and including funding for health promotion or wellness in the
worksite’s budget (in the past month) (p = 0.04). Among all worksites, all of the six strategies assessed
were reported in less than twenty percent of worksites. All of the reported governance and planning
strategies assessed significantly varied across industry sectors (p < 0.001). The ‘Construction’ sector
reported the lowest adoption of five of the six governance and planning strategies, including having a
health promotion or wellness committee (4.4%) and having a coordinator responsible for employee
health promotion or wellness (6.2%). Other sectors that reported lower uptake of strategies include
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‘Other Services’, ‘Transportation and Warehousing’, ‘Wholesale and Retail Trade’, and ‘Health Care and
Social Assistance’. Conversely, the ‘Educational Services’ sector had the highest adoption of strategies,
followed by ‘Public Administration’ and ‘Information, Finance, and Management Services’.

Table 1. Participating worksites by size and industry sector by year (2010, 2013, and 2016).

2010 (n = 1512) 2013 (n = 1352) 2016 (n = 1920)

n (%) n (%) n (%)

Worksite Size *

Small (10 to 49 employees) 574 (38.0) 582 (43.1) 881 (45.9)
Medium (50 to 199 employees) 695 (46.0) 510 (37.7) 839 (43.7)

Large (more than 200 employees) 243 (16.1) 260 (19.2) 200 (10.4)
Industry Sector *

Health Care and Social Assistance 262 (17.3) 260 (19.6) 342 (17.8)
Wholesale and Retail Trade 237 (15.7) 197 (14.8) 269 (14.0)
Information, Finance, and

Management Services 189 (12.5) 188 (14.2) 236 (12.3)

Other Services 225 (14.9) 185 (13.9) 219 (11.4)
Educational Services 148 (9.8) 149 (11.2) 183 (9.5)

Construction 92 (6.1) 58 (4.4) 180 (9.4)
Manufacturing 169 (11.2) 141 (10.6) 171 (8.9)

Public Administration 113 (7.5) 80 (6.0) 130 (6.8)
Transportation and Warehousing 42 (2.8) 37 (2.8) 143 (7.5)

All Other Sectors 35 (2.3) 34 (2.6) 47 (2.5)

Note: Unweighted sample. Industry classified and grouped by NAICS 2-digit sector codes: Health Care and
Social Assistance (62); Wholesale and Retail Trade (42, 44–45); Information, Finance, and Management Services
(51–55); Other Services (56, 71, 72, 81); Education Services (61); Construction (23); Manufacturing (31–33); Public
Administration (92); Transportation and Warehousing (48–49); All Other Sectors (11, 21, 22); * statistically significant
using chi-square test, p < 0.0001.

Table 2. Weighted percentage of worksite responses to implementing workplace health strategies by
industry sectors, survey years and worksite sizes.

Health Promotion
Committee *,‡

Coordinator
Responsible for

Employee Health
Promotion *,†,‡

Staff Responsible
for Employee

Health Promotion
*,†,‡

Funding for
Health Promotion

in Budget *,†

Written
Objectives for

Employee Health
*,‡

Stated Mission or
Goal Regarding

Employee Health
*,‡

% (CI) % (CI) % (CI) % (CI) % (CI) % (CI)

Industry Sector

Wholesale and Retail Trade 12.6 (9.8–15.4) 15.2 (12.1–18.3) 10.9 (8.3–13.5) 10.5 (7.9–13.1) 10.6 (7.9–13.2) 10.3 (7.7–12.9)

All Other Sectors 29.9 (19.8–39.9) 27.4 (17.8–37.1) 22.6 (13.6–31.7) 27.4 (17.8–37.0) 15.1 (8.2–21.9) 11.0 (5.1–16.9)

Construction 6.2 (3.3–9.0) 4.4 (2.3–6.6) 2.6 (1.0–4.2) 5.2 (2.4–8.1) 5.0 (2.3–7.7) 2.9 (0.6–5.1)

Educational Services 64.3 (58.1–70.4) 57.8 (51.5–64.0) 47.5 (41.3–53.8) 19.6 (14.7–24.5) 22.8 (17.8–27.9) 24.0 (18.7–29.3)

Health Care and Social
Assistance 16.9 (13.9–20.0) 16.8 (13.7–19.9) 16.3 (13.2–19.3) 12.9 (10.2–15.6) 11.1 (8.6–13.7) 11.2 (8.7–13.8)

Information, Finance, and
Management Services 24 (20.0–28.0) 25.2 (21.1–29.3) 18.5 (15.0–22.1) 21.6 (17.8–25.4) 13.4 (10.4–16.4) 13.1 (10.2–16.0)

Manufacturing 21.6 (17.1–26.2) 23.8 (19.1–28.6) 20.7 (16.1–25.4) 19.8 (15.5–24.0) 15 (11.1–19.0) 12.3 (8.8–15.7)

Other Services 7.7 (5.4–10.1) 7.9 (5.5–10.2) 7.4 (5.0–9.7) 5.2 (3.3–7.2) 4.8 (3.0–6.6) 5.4 (3.4–7.4)

Public Administration 26.0 (19.8–32.3) 21.1 (15.4–26.9) 19.5 (13.9–25.2) 21.1 (15.2–27.0) 17.1 (11.6–22.7) 16.4 (11.0–21.9)

Transportation and
Warehousing 12.7 (7.7–17.6) 14.9 (9.7–20.1) 11.1 (6.3–15.8) 8.2 (4.4–12.1) 9.5 (5.5–13.5) 8.5 (4.6–12.4)

Year

2010 16.2 (14.0–18.3) 15.7 (13.6–17.8) 12.6 (10.7–14.5) 11.1 (9.3–12.9) 10.1 (8.3–11.8) 9.2 (7.5–10.9)

2013 20.0 (17.0–22.6) 19.7 (17.2–22.2) 15.7 (13.4–18.0) 13.3 (11.2–15.4) 11.9 (9.9–13.9) 11.3 (9.4–13.2)

2016 21.2 (18.9–23.5) 21.4 (19.2–23.7) 18.5 (16.4–20.7) 15.6 (13.6–17.7) 12.2 (10.5–14.0) 12.1 (10.3–13.9)

Worksite Size

Small 13.8 (12.2–15.4) 14.3 (12.7–15.9) 11.5 (10.0–13.0) 9.8 (8.4–11.2) 8.2 (6.9–9.5) 7.9 (6.6–9.1)

Medium 33.1 (30.6–35.5) 30.8 (28.4–33.2) 25.9 (23.7–28.2) 21.2 (19.2–23.2) 18.1 (16.2–19.9) 17.3 (15.4–19.2)

Large 65.1 (60.3–69.8) 64.0 (59.0–69.0) 57.2 (52.3–62.0) 53.5 (48.7–58.3) 45.8 (41.1–50.4) 43.5 (38.9–48.1)

Total 19.4 (18.1–20.7) 19.3 (17.9–20.6) 15.9 (14.7–17.1) 13.6 (12.4–14.7) 11.4 (10.4–12.5) 11.0 (10.4–12.5)

Note: Weighted percentage (95% confidence limits); * Significant Differences for Sector, † Significant Differences for
Year, ‡ Significant Differences for Size.
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3.3. Workplace Health Governance and Planning Strategies: Multivariable Analysis

The adjusted model further illustrated the significant differences in implementation of workplace
health strategies between sectors. In 2016, ‘Educational Services’ were estimated to have the greatest
odds of having a coordinator responsible for employee health promotion/wellness (OR = 17.44,
95% CL: 8.85–30.56), health promotion/wellness committee (OR = 23.41, 95% CL: 13.09–41.87), staff
responsible for employee health promotion/wellness (OR = 14.01, 95% CL: 8.25–23.81), funding for
health promotion/wellness in budget (OR = 3.36, 95% CL: 1.97–5.71), written objectives for employee
wellness/health (OR = 3.33, 95% CL: 1.95–5.69), and stated mission or goal regarding improvement
or employee health status (OR = 3.32, 95% CL: 1.95–5.68), compared to ‘Wholesale and Retail Trade’
(Table 3).

Table 3. Multivariable adjusted odds of implementing workplace health strategies stratified by year
and industry sector.

Workplace Health
Strategy

Industry Sector
2010 2013 2016

Estimate (95% CL) Estimate (95% CL) Estimate (95% CL)

Coordinator
responsible for

employee health
promotion/wellness

Wholesale and Retail Trade (Ref) 1.00 1.00 1.00
All Other Sectors 3.01 (1.29–7.03) 3.33 (1.38–8.07) 1.70 (0.92–3.14)

Construction 0.09 (0.02–0.38) 0.60 (0.23–1.56) 0.27 (0.12–0.61)
Educational Services 2.87 (1.69–4.88) 11.16 (6.48–19.25) 17.44 (9.95–30.56)

Health Care and Social Assistance 1.07 (0.65–1.76) 1.08 (0.62–1.88) 1.12 (0.75–1.66)
Information, Finance, and Management Services 1.73 (1.08–2.79) 2.07 (1.23–3.51) 1.68 (1.14–2.47)

Manufacturing 1.40 (0.81–2.44) 2.02 (1.07–3.81) 1.80 (1.10–2.95)
Other Services 0.22 (0.11–0.45) 0.95 (0.54–1.68) 0.50 (0.30–0.82)

Public Administration 1.44 (0.80–2.59) 2.23 (1.10–4.52) 1.26 (0.73–2.18)
Transportation and Warehousing 0.22 (0.04–1.28) 1.31 (0.50–3.44) 1.43 (0.73–2.82)

Health
promotion/wellness

committee

Wholesale and Retail Trade (Ref) 1.00 1.00 1.00
All Other Sectors 3.72 (1.58–8.77) 5.38 (2.27–12.76) 2.30 (1.25–4.26)

Construction 0.36 (0.14–0.92) 0.723 (0.29–1.82) 0.42 (0.20–0.87)
Educational Services 8.00 (4.65–13.75) 13.68 (7.78–24.03) 23.41 (13.09–41.87)

Health Care and Social Assistance 1.51 (0.89–2.58) 1.21 (0.68–2.14) 1.40 (0.93–2.10)
Information, Finance, and Management Services 2.00 (1.19–3.38) 2.17 (1.26–3.73) 2.17 (1.46–3.25)

Manufacturing 1.55 (0.84–2.85) 2.16 (1.13–4.15) 2.02 (1.21–3.37)
Other Services 0.37 (0.19–0.75) 0.94 (0.52–1.71) 0.60 (0.36–1.00)

Public Administration 2.57 (1.43–4.61) 3.77 (1.92–7.38) 1.89 (1.10–3.25)
Transportation and Warehousing 0.44 (0.10–2.01) 1.48 (0.56–3.92) 1.16 (0.54–2.48)

Staff responsible for
employee health

promotion/wellness

Wholesale and Retail Trade (Ref) 1.00 1.00 1.00
All Other Sectors 4.14 (1.73–9.87) 2.82 (1.04–7.65) 1.93 (0.991–3.757)

Construction 0.08 (0.01–0.55) 0.42 (0.12–1.50) 0.24 (0.09–0.632)
Educational Services 3.52 (1.96–6.33) 9.04 (5.06–16.16) 14.01 (8.25–23.81)

Health Care and Social Assistance 1.78 (1.03–3.06) 1.50 (0.82–2.73) 1.44 (0.94–2.20)
Information, Finance, and Management Services 1.87 (1.07–3.25) 1.52 (0.82–2.83) 1.86 (1.22–2.85)

Manufacturing 1.62 (0.86–3.04) 2.88 (1.47–5.64) 2.09 (1.23–3.54)
Other Services 0.22 (0.09–0.54) 1.13 (0.60–2.13) 0.78 (0.48–1.30)

Public Administration 2.16 (1.14–4.09) 2.79 (1.32–5.89) 1.61 (0.90–2.87)
Transportation and Warehousing 0.15 (0.01–2.07) 1.70 (0.62–4.71) 1.25 (0.57–2.73)

Funding for health
promotion/wellness in

budget

Wholesale and Retail Trade (Ref) 1.00 1.00 1.00
All Other Sectors 6.03 (2.51–14.52) 6.56 (2.66–16.16) 2.18 (1.12–4.25)

Construction 0.36 (0.13–1.02) 1.20 (0.51–2.86) 0.26 (0.10–0.67)
Educational Services 0.94 (0.41–2.12) 2.36 (1.24–4.49) 3.36 (1.97–5.71)

Health Care and Social Assistance 1.56 (0.87–2.79) 0.91 (0.48–1.73) 1.19 (0.76–1.85)
Information, Finance, and Management Services 2.76 (1.59–4.80) 1.92 (1.07–3.47) 2.31 (1.51–3.54)

Manufacturing 1.86 (0.98–3.53) 3.13 (1.63–6.02) 1.55 (0.88–2.74)
Other Services 0.27 (0.12–0.64) 0.69 (0.35–1.37) 0.50 (0.28–0.88)

Public Administration 1.93 (0.98–3.80) 3.29 (1.60–6.77) 2.30 (1.32–4.02)
Transportation and Warehousing 0.05 (<0.001–5.29) 0.94 (0.29–3.12) 1.05 (0.46–2.41)

Written objectives for
employee

wellness/health

Wholesale and Retail Trade (Ref) 1.00 1.00 1.00
All Other Sectors 3.21 (1.28–8.04) 5.32 (2.11–13.43) 0.39 (0.12–1.25)

Construction 0.19 (0.05–0.72) 1.43 (0.62–3.34) 0.28 (0.11–0.70)
Educational Services 1.83 (0.93–3.61) 3.06 (1.64–5.73) 3.33 (1.95–5.69)

Health Care and Social Assistance 1.31 (0.73–2.37) 0.73 (0.36–1.46) 1.05 (0.67–1.65)
Information, Finance, and Management Services 1.47 (0.82–2.63) 1.27 (0.67–2.42) 1.17 (0.73–1.86)

Manufacturing 1.23 (0.62–2.433) 1.94 (0.94–3.99) 1.36 (0.76–2.44)
Other Services 0.24 (0.10–0.58) 0.93 (0.482–1.80) 0.34 (0.18–0.65)

Public Administration 2.17 (1.12–4.19) 2.13 (0.97–4.69) 1.52 (0.83–2.77)
Transportation and Warehousing 0.59 (0.14–2.53) 0.94 (0.27–3.23) 1.07 (0.47–2.45)

Stated mission or goal
regarding

improvement or
employee health status

Wholesale and Retail Trade (Ref) 1.00 1.00 1.00
All Other Sectors 1.56 (0.50–4.84) 3.52 (1.33–9.35) 0.47 (0.16–1.38)

Construction 0.17 (0.04–0.70) 0.97 (0.37–2.50) 0.08 (0.01–0.40)
Educational Services 2.35 (1.23–4.46) 2.95 (1.58–5.51) 3.32 (1.95–5.68)

Health Care and Social Assistance 1.37 (0.76–2.48) 0.96 (0.50–1.83) 0.98 (0.61–1.56)
Information, Finance, and Management Services 1.19 (0.64–2.20) 1.24 (0.65–2.37) 1.34 (0.84–2.13)

Manufacturing 0.93 (0.44–1.95) 1.54 (0.72–3.30) 1.21 (0.66–2.23)
Other Services 0.25 (0.10–0.59) 0.77 (0.39–1.53) 0.59 (0.34–1.03)

Public Administration 1.73 (0.87–3.43) 2.41 (1.12–5.19) 1.47 (0.80–2.71)
Transportation and Warehousing 0.32 (0.05–2.15) 0.88 (0.25–3.08) 1.13 (0.49–2.61)
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3.4. Workplace Safety Policies

Table 4 represents the weighted proportion of worksites by industry sector that reported
implementing workplace safety policies for survey years 2013 and 2016 (questions not asked in
2010). Among all industries, the most commonly reported safety policies were having a worksite
safety committee (62.5%), requiring seatbelts while driving (61.5%), and having a return to work
program (55.5%). Significant variation in reported safety policies across industry sectors was found
among all policies assessed (p < 0.001). Both ‘Construction’ and ‘Transportation and Warehousing’
sectors reported the highest adoption of policies related to seatbelt use and restrictions on cell
phone use and texting. Sectors reporting the highest adoption of a worksite safety committee were
‘Manufacturing’, ‘Construction’, and ‘Educational Services’. Generally, lower adoption of safety policies
were reported among the sectors ‘Information, Finance, and Management Services’, ‘Health Care and
Social Assistance’, ‘Wholesale and Retail Trade’, and those classified as ‘Other Services’.

Table 4. Weighted percentage of worksites that responded “Yes” to implementing workplace safety
policies, by industry sectors, survey years, and worksite sizes.

Require Seatbelts
While Driving *,‡

Require Refrain
from Talking on

Cell Phone While
Driving *,†,‡

Require Refrain
from Texting

While Driving *,‡

Promotes
Off-The-Job

Safety for
Employee and

Family *,‡

Return to Work
Program *,‡

Worksite Safety
Committee *,‡

% (CI) % (CI) % (CI) % (CI) % (CI) % (CI)
Industry Sector

Wholesale and Retail Trade 67.7 (62.4–73.0) 54.5 (48.9–60.1) 60.5 (55.0–66.0) 28.8 (23.8–33.9) 59.2 (53.6–64.8) 62.7 (57.2–68.2)
All Other Sectors 76.0 (64.0–87.9) 65.1 (51.9–78.4) 66.7 (79.8–79.8) 36.5 (23.8–49.2) 68.1 (55.2–81.0) 75.5 (63.7–87.3)

Construction 91.6 (88.0–95.2) 69.9 (63.4–76.4) 82.2 (77.0–87.3) 45.3 (38.2–52.3) 73.1 (66.7–79.5) 84.6 (79.4–89.8)
Educational Services 71.8 (64.5–79.0) 63.2 (55.8–70.6) 66.7 (59.5–73.9) 42.8 (35.2–50.4) 46.6 (39.0–54.3) 83.1 (77.2–89.0)

Health Care and Social
Assistance 51.6(46.2–57.1) 46.2 (40.8–51.6) 47.6 (42.2–52.9) 33.2 (28.2–38.2) 53.6 (48.2–59.1) 60.6 (55.2–66.1)

Information, Finance, and
Management Services 45.1(39.0–51.1) 36.6 (30.8–42.4) 41.1 (35.1–47.0) 19.0 (14.5–23.4) 42.1 (36.1–48.1) 48.2 (42.1–54.3)

Manufacturing 74.0 (66.5–81.5) 61.6 (53.5–69.6) 64.1 (56.2–72.1) 41.4 (33.6–49.2) 72.6 (64.7–80.6) 90.4 (84.9–95.9)
Other Services 45.2 (39.3–51.1) 37.5 (31.8–43.2) 39.6 (33.9–45.3) 25.8 (20.7–30.9) 48.3 (42.4–54.1) 40.7 (35.0–46.4)

Public Administration 73.8 (65.2–82.3) 48.4 (39.0–57.8) 50.2 (40.7–59.6) 33.4 (24.6–42.1) 55.8 (46.4–65.3) 74.3 (65.5–83.1)
Transportation and

Warehousing 91.5 (86.8–96.3) 88.0 (82.8–93.3) 89.4 (84.4–94.4) 49.8 (40.6–59.0) 77.8 (70.8–84.7) 66.7 (57.8–75.6)

By Year

2010 56.9 (53.7–60.2) 41.7 (38.5–44.9) - - - -
2013 61.3 (58.0–64.7) 50.3 (46.9–53.7) 54.4 (51.0–57.9) 30.7 (27.6–33.8) 55.7 (52.3–59.2) 63.0 (59.7–66.4)
2016 61.9 (58.9–64.9) 51.2 (48.3–54.2) 54.7 (51.7–57.7) 32.5 (29.8–35.2) 55.2 (52.2–58.2) 62.1 (59.1–65.1)

Worksite Size

Small 56.9 (54.6–59.2) 45.0 (42.7–47.2) 51.8 (49.1–54.5) 28.5 (26.1–30.9) 51.1 (48.4–53.9) 57.2 (54.5–59.9)
Medium 69.8 (67.2–72.4) 57.1 (54.4–59.9) 66.2 (63.7–68.8) 42.5 (39.8–45.3) 72.7 (70.2–75.1) 84.6 (82.6–86.5)

Large 78.0 (74.6–81.4) 62.4 (57.9–66.9) 68.3 (63.9–72.8) 61.2 (56.5–65.9) 80.4 (76.6–84.3) 89.5 (86.5–92.5)
Total 61.5 (59.3–63.8) 50.8 48.6–53.1) 54.6 (52.4–56.9) 31.8 (29.7–33.8) 55.5 (53.2–57.8) 62.5 (60.2–64.7)

Note: Weighted percentage (95% Confidence limits); * Significant Differences for Sector, † Significant Differences for
Year, ‡ Significant Differences for Size.

3.5. Workplace Safety Policies: Multivariable Analysis

The adjusted model showed that sites in the ‘Information, Finance, and Management’ sector were
significantly least likely to have policies that require seatbelts while driving, promote off the job safety
for employee and family, and have a return to work program for both years that these questions were
asked (2013, 2016). Sites in ‘Construction’ were most likely to require seatbelts while driving in 2013
and 2016, and in 2013 they were most likely to require refraining from texting while driving. In 2013,
sites in ‘Manufacturing’ were 7.88 times more likely to have a worksite safety committee than sites in
‘Wholesale and Retail Trade’ (95% CL: 2.94–21.11). In 2016, worksites in ‘Manufacturing’ were only
3.93 times more likely to have a worksite safety committee than sites in ‘Wholesale and Retail Trade’
(95% CL: 1.93–8.00) (Table 5).
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Table 5. Multivariable regression model of implementing workplace safety policies by sector, stratified
by year and industry sector.

Workplace Safety Policy Industry Sector
2013 2016

Estimate (95% CL) Estimate (95% CL)

Require seatbelts while
driving

Wholesale and Retail Trade (Ref) 1.00 1.00
All Other Sectors 1.58 (0.51–4.96) 1.84 (0.781–4.34)

Construction 29.49 (2.18–398.55) 3.07 (1.50–6.24)
Educational Services 1.08 (0.59–1.98) 0.88 (0.50–1.56)

Health Care and Social Assistance 0.36 (0.23–0.58) 0.42 (0.29–0.61)
Information, Finance, and Management

Services 0.33 (0.20–0.53) 0.23 (0.16–0.34)

Manufacturing 1.26 (0.62–2.55) 1.518 (0.8–2.88)
Other Services 0.35 (0.22–0.56) 0.47 (0.31–0.70)

Public Administration 0.84 (0.41–1.73) 1.23 (0.67–2.24)
Transportation and Warehousing 4.98 (1.11–22.43) 2.71 (1.04–7.03)

Require refrain from
talking on cell phone

while driving

Wholesale and Retail Trade (Ref) 1.00 1.00
All Other Sectors 2.20 (0.83–5.79) 1.632 (0.842–3.162)

Construction 2.26 (1.14–4.48) 1.395 (0.888–2.191)
Educational Services 1.67 (0.97–2.89) 1.502 (0.892–2.529)

Health Care and Social Assistance 0.63 (0.41–0.97) 0.745 (0.531–1.046)
Information, Finance, and Management

Services 0.54 (0.35–0.84) 0.328 (0.23–0.469)

Manufacturing 1.12 (0.64–1.97) 1.36 (0.83–2.23)
Other Services 0.54 (0.35–0.84) 0.62 (0.43–0.88)

Public Administration 0.65 (0.35–1.20) 0.70 (0.44–1.13)
Transportation and Warehousing 8.34 (2.22–31.32) 4.69 (1.95–11.26)

Require refrain from
texting while driving

Wholesale and Retail Trade (Ref) 1.00 1.00
All Other Sectors 2.29 (0.74–7.10) 1.26 (0.65–2.45)

Construction 8.07 (2.37–27.46) 1.91 (1.15–3.18)
Educational Services 1.11 (0.64–1.94) 1.46 (0.85–2.52)

Health Care and Social Assistance 0.39 (0.25–0.60) 0.65 (0.46–0.92)
Information, Finance, and Management

Services 0.44 (0.28–0.69) 0.31 (0.22–0.44)

Manufacturing 0.67 (0.38–1.19) 1.40 (0.83–2.35)
Other Services 0.40 (0.25–0.62) 0.55 (0.38–0.79)

Public Administration 0.38 (0.20–0.70) 0.65 (0.40–1.06)
Transportation and Warehousing 5.76 (1.46–22.70) 4.58 (1.78–11.77)

Promotes off-the-job
safety for employee and

family

Wholesale and Retail Trade (Ref) 1.00 1.00
All Other Sectors 1.89 (0.85–4.24) 1.39 (0.77–2.53)

Construction 2.20 (1.22–3.96) 1.96 (1.28–3.00)
Educational Services 1.58 (0.97–2.56) 2.14 (1.34–3.42)

Health Care and Social Assistance 1.08 (0.712–1.63) 1.06 (0.76–1.48)
Information, Finance, and Management

Services 0.44 (0.27–0.73) 0.54 (0.37–0.79)

Manufacturing 1.72 (1.01–2.92) 1.62 (1.02–2.55)
Other Services 0.83 (0.53–1.28) 1.03 (0.72–1.49)

Public Administration 0.93 (0.50–1.74) 1.37 (0.85–2.21)
Transportation and Warehousing 2.87 (1.39–5.92) 2.15 (1.20–3.86)

Return to work program

Wholesale and Retail Trade (Ref) 1.00 1.00
All Other Sectors 2.58 (0.88–7.60) 4.09 (1.50–11.16)

Construction 3.24 (1.55–6.78) 1.23 (0.77–1.98)
Educational Services 0.65 (0.40–1.06) 0.61 (0.37–1.01)

Health Care and Social Assistance 1.07 (0.70–1.61) 0.53 (0.37–0.74)
Information, Finance, and Management

Services 0.56 (0.37–0.85) 0.43 (0.30–0.63)

Manufacturing 3.27 (1.67–6.41) 1.29 (0.76–2.19)
Other Services 0.95 (0.63–1.43) 0.56 (0.39–0.81)

Public Administration 1.24 (0.66–2.32) 0.64 (0.39–1.04)
Transportation and Warehousing 4.46 (1.62–12.30) 1.68 (0.82–3.46)

Worksite safety
committee

Wholesale and Retail Trade (Ref) 1.00 1.00
All Other Sectors 1.31 (0.54–3.19) 2.23 (1.04–4.72)

Construction 2.54 (1.22–5.30) 2.61 (1.48–4.59)
Educational Services 3.21 (1.71–6.04) 2.39 (1.28–4.50)

Health Care and Social Assistance 0.68 (0.45–1.03) 0.73 (0.52–1.03)
Information, Finance, and Management

Services 0.60 (0.39–0.92) 0.38 (0.27–0.55)

Manufacturing 7.88 (2.9–21.11) 3.93 (1.93–8.00)
Other Services 0.36 (0.24–0.53) 0.36 (0.25–0.51)

Public Administration 1.86 (0.91–3.78) 1.29 (0.76–2.18)
Transportation and Warehousing 1.10 (0.50–2.41) 1.17 (0.61–2.26)
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3.6. Negative Impacts of Employee Health Issues

Figure 1 represents the weighted percentage of worksites that indicated specific employee health
issues having a negative impact on business in 2016. Among health issues which employers noted as
“very severely”, “severely”, or “moderately” having a negative impact on the worksite, stress (53%) was
listed as the top issue. Obesity (34%) and lack of physical activity/exercise/fitness (33%) were the second
and third most frequently cited health issues that negatively impacted business. When results were
restricted to health issues that “very severely” impacted the worksite, injuries at the worksite (5%) was
the most frequent health issue reported, followed by stress (4%) and alcohol/other drug habits (4%).

Figure 1. Percentage of Nebraska worksites that reported selected employee health issues negatively
impacted business, 2016.

3.7. Barriers in Implementing Workplace Health and Wellness Strategies

Worksites indicated perceived barriers to implementing workplace health and wellness programs
and policies (Figure 2). Differences in barriers were examined based on worksite size. Time constraints
were the most reported barrier, regardless of worksite size. In 2016, more than half of all worksites
reported time constraints as a barrier, which was lowest in small worksites (49%). Large worksites
were least likely to identify staff to organize worksite health and wellness as a barrier (4%), while small
worksites were least likely to identify lack of management support as a barrier (18%). More than half
of large worksites reported lack of participation by high-risk employees as a barrier (56%), which was
comparably lower than for small businesses (30%).

Figure 2. Weighted percentage of Nebraska worksites that indicated the following as barriers to
implementing worksite health and wellness programs by worksite size, 2016.
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4. Discussion

Due to the growing burden of chronic diseases on employee health and well-being, coupled
with the cost of health care coverage, businesses are adopting a wide variety of workplace health
promotion initiatives. A comprehensive workplace health program consists of essential components
such as: Health education, supportive physical and social environments, integration of the worksite
program into the organization’s structure, linkage to related programs, and worksite screening
programs [17,23]. At the same time, occupational health regulatory requirements compel employers to
adopt employee safety policies aimed at injury and illness prevention. Studies highlight the important
role of organizational capacity and workplace policies in the prevention of injury, illness, and chronic
disease [18,24–26]. This study sought to learn more about the implementation of workplace health
governance and planning strategies and organizational safety policies among employers in a largely
rural state through a worksite survey.

When compared across survey years, we found an increase in the implementation of all the six
workplace health planning and governance strategies measured. The comprehensive U.S. health care
reform law was enacted in March 2010, which happened to be during the first year of our study.
The Prevention and Public Health Fund (PPHF), under the ACA, includes a provision for creating
employer-based wellness programs [11,27]. Peer-reviewed research on the effectiveness of the ACA’s
employer-based wellness programs is limited [28]. While we did not directly assess impact of the
ACA’s wellness incentives, the results of our study suggest an increase over time in the implementation
of workplace health governance and planning strategies.

When results were combined over multiple study periods, we found adoption of workplace
health governance and planning strategies among all worksites was relatively low (less than 20%)
and varied widely across industry sectors. Higher adoption found in the ‘Educational Services’
sector was consistent with Hannon et al. who assessed workplace health capacity among mid-sized
employers [29]. Comparably low implementation of governance and planning strategies was found
among ‘Other Services’, ‘Construction’, and ‘Transportation and Warehousing’ industries. Studies
have shown participation and availability of workplace health initiatives are generally lower among
workers in blue-collar and low-wage industries [18,30,31].

Overall, the presence of selected organizational safety policies was higher than governance and
planning strategies, a result consistent with similar studies [18,32]. The observed higher adoption
of policies related to seatbelt use and cell phone/texting while driving in the ‘Construction’ and
‘Transportation and Warehousing’ sectors was expected considering these workers are more likely
to engage in work-related travel. Among all worksites, 62.5% reported having a worksite safety
committee, a similar result found in a survey among small businesses by McLellan et al. [18]. The
presence of a safety committee and a return to work program was lower than expected in some sectors.
For example, less than two-thirds of worksites in the ‘Health Care and Social Assistance’ sector reported
having safety committees and return to work programs, despite the fact that these workers experience
significant risk for occupational injuries [33].

The discordance between the adoption of governance, planning, and safety strategies and policies
highlights the opportunity for integrating prevention programs at the organizational level and within
specific sectors. Workers, especially in labor-intensive and blue-collar industries, face unique behavioral
and occupational hazards and outcomes as evidenced by data from health behavior surveys and
occupational injury surveillance [34–39]. For example, truck driving workers face environmental
factors that both influence unhealthy eating patterns and excess weight gain and result in higher risks
of occupational injuries and illnesses [40–42]. The combined health hazards and risks make workers in
blue-collar worksites prime candidates for comprehensive programs which integrate injury prevention,
employee safety, and worker well-being initiatives.

One approach for integrating health protection with health promotion is the TWH framework.
Research supports the potential of integrated workplace approaches to improve worker health, safety,
and well-being by addressing overlapping risk factors [43–45]. While evaluating the impacts of TWH
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framework is an emerging field, several studies have shown that TWH interventions can effectively
address injuries and chronic diseases in specific worker populations [46–50]. While the current study
did not evaluate specific integrated TWH interventions or programs, in our 2016 survey we found
that only 15.6% of worksites reported a coordinated program for occupational health and safety with
health promotion (data not shown).

Our findings on the impact of employer’s perceived health issues demonstrate a business case for
TWH approaches. We found stress, obesity, physical activity, alcohol/drug use, and workplace injuries
were the top five employee health issues reported by worksites which negatively affect business. These
results highlight the complex and interconnected worker health dynamic which could be addressed
with an integrated approach. Worksite stress, for example, is associated with negative health outcomes
such as increased risk of cardiovascular disease and metabolic syndrome [51,52]. Evidence also
supports the relationship between workplace injuries and chronic disease [36,53–55].

Our results regarding barriers suggest challenges in implementing workplace health initiatives can
be attributed to both the employers and the employees, similar to other studies [14,25]. More than half
of businesses stated that time constraints were a barrier to successful workplace health and wellness
at their worksite. For these worksites, having a coordinator who is responsible for employee health
promotion or a health promotion/wellness committee could help to provide a platform for employee
engagement and collaboration to drive effective worksite health planning and implementation efforts.

Generally, small worksites were less likely to report barriers; no barrier was reported higher than
50% among small worksites. Worksite costs and time barriers were less likely to be reported among
small worksites, which was a similar result in a survey among Australian workplaces [56]. There are
many opportunities for workplace health and wellness programs in small businesses to be successful
and well-accepted among employees. For example, the process of implementing new initiatives is
comparatively less bureaucratic and easier to implement, a greater proportion of employees’ preferences
may be incorporated, and employees may have greater personal accountability [14].

There were several limitations to this study. Given the self-report nature of the worksite survey,
this study was susceptible to selection bias. Large worksites were more likely to complete the survey
compared to small and medium sized worksites, and these large worksites may be more likely to have
certain workplace health or safety initiatives. Furthermore, nonresponse rates increased over time
among large and small businesses which was unexplained. This nonresponse increase could account
for the significant increase in trends observed in Table 2. To mitigate selection bias, reminders were
sent to potential respondents during all three years of survey collection. Weighting was also performed
to adjust for the effect of nonresponses across worksite size (Table S3).

The relationship between worksite size and industry sector should be considered when interpreting
the results. Generally, certain industries like ‘Construction’ tend to be smaller establishments while
industries such as ‘Manufacturing’ tend to be larger. This association held true between worksite size
and industry sector in our sample (p < 0.0001) (Table S4). Additionally, surveys were addressed to
either the business owner, manager, or human resource representative, but the worksite information
collected may result in misclassification if the representative was not the most appropriate respondent.
Lastly, the data represents the views of a single worksite, thus caution is warranted when interpreting
our results since evidence suggests that employees’ perceptions may vary from employers’ [57].

Despite these limitations, the findings can be used to guide recommendations for future workplace
health and safety promotion research and practice. To our knowledge, this is the first study to describe
the adoption and trends of specific workplace health governance and planning strategies using multiple
point-in-time surveys. The data also fill a critical gap which no recent, publicly available, and existing
data on workplace health governance and planning strategies and organizational safety policies by
detailed industry sector. Lastly, our study had a relatively large sample size, especially for just one state.

The scope of this study did not allow for assessing the employee utilization of workplace
health programs, thus observational studies are needed to verify the validity of these survey results.
Furthermore, employee outcome data as well as employees’ perspectives need to be taken into
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consideration. While disparities in uptake of workplace health initiatives have been observed in this
study as well as others, further research is needed to examine how to better engage high risk and
underserved worker populations [14,30]. The majority of small businesses in Nebraska are in rural
settings; therefore, a follow-up study on the urban and rural differences in the adoption of workplace
health and safety strategies is warranted.

5. Conclusions

Results of this multi-year worksite survey show progress in workplace health initiatives among
businesses in Nebraska. Our findings support the need for targeted approaches to building
organizational capacity for comprehensive, integrated workplace health and safety programs in
industries most impacted by chronic diseases and workplace injuries. The opportunity to advance
worker health, safety, and well-being using TWH strategies is greater in blue-collar industries where
adoption of governance and planning strategies were low. Public health practitioners should focus on
how businesses can address the most common barriers to implementation relative to business size.
Targeting promotion of workplace health programs in small business may be fruitful as they may face
fewer obstacles.
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Abstract: The Job Demand-Control and Job Demand-Control-Support (JDCS) models constitute the
theoretical approaches used to analyze the relationship between the characteristics of labor and
occupational health. Few studies have investigated the main effects and multiplicative model in
relation to the perceived occupational health of professional accountants. Accountants are subject
to various types of pressure in performing their work; this pressure influences their health and,
ultimately, their ability to perform a job well. The objective of this study is to investigate the effects
of job demands on the occupational health of 739 accountants, as well as the role of the moderator
that internal resources (locus of control) and external resources (social support) have in occupational
health. The proposed hypotheses are tested by applying different models of neural networks using
the algorithm of the Extreme Learning Machine. The results confirm the relationship between certain
stress factors that affect the health of the accountants, as well as the direct effect that the recognition
of superiors in occupational health has. Additionally, the results highlight the moderating effect of
professional development and the support of superiors on the job’s demands.

Keywords: Perceived Occupational Health (POH); Job Demands-Control-Social Support (JD-R)
model; professional accountants

1. Introduction

As indicated by Reference [1], workplace health management is crucial for improvements in
psychosocial working conditions and health. Promoting healthy work environments is a matter of
ethics as well as business interest, since the most competitive companies are those with mentally and
physically healthy workers due to policies supporting and protecting their health [2]. There is no
doubt that work is part of the social dimension of health. The National Institute for Occupational
Safety and Health (NIOSH) recognizes the importance of the well-being of workers, their families
and communities through a series of factors linked to the employment relationship, such as wages,
hours of work, workload and stress levels, interactions with co-workers and supervisors, access to
paid leave, and health-promoting workplaces [3]. Therefore, Total Worker Health promotes an integral
intervention in health where measures aimed at the protection of the health of employees are combined
with others supportive of well-being. From this perspective, Total Worker Health integrates the
individual dimension of health with the organizational dimension and the environment [4]. The Job
Demand-Control (JDC) model [5] and the Job Demand-Control-Support (JDCS) model [6,7] constitute
the most widely used theoretical approaches to understanding and interpreting the relationships
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IJERPH 2018, 15, 2437

between the characteristics of health, work and well-being [8]. In fact, according to Reference [9],
the occupational stress literature is dominated by these models.

Undoubtedly, every effort to improve the integral health of workers translates into greater
working efficiency, as shown by the meta-analysis by Reference [10]. The JDCS model warns that the
greatest risks to physical and mental health are manifested among workers who experience a high
isolation-strain (iso-strain) job—that is, those that are subject to high job demands in a context of low
control or decision latitude and low social support (iso-strain hypothesis). However, empirical evidence
of this three-way interaction effect is still limited, primarily by the variety that exists in terms of the
characteristics and conditions of labor between different jobs and occupations. Many authors, such as
Reference [11], indicate that the samples used to test the JDCS model should be as homogeneous as
possible, although they are heterogeneous with respect to the level of exposure of workers to the labor
environment variables. This circumstance suggests the need to carry out research in occupations with
similar characteristics. In addition, not all professions are subject to the same degree of strain, but some
occupations tend to combine certain conditions that make workers in those jobs more vulnerable in
terms of their physical and mental health [12].

Accountants play an important role in the financial market because they provide accurate
information for decision making. Expert judgement and mental equilibrium are required for sound
decisions. Despite this, an important gap of research exists in relation to pressures on accountants
and its effects. Recently, a professional publication has shown how leading firms of accountants have
taken steps to improve their health at work: Training the team leaders on issues of occupational health,
creating spaces for healthier work practices, knowledge of such risks, sharing experiences among team
members, etc. [13].

A profession as important as accounting is subject to heavy job demands that may affect one’s
perceived occupational health (POH). Occupational health is the result of the confluence of a number
of stress factors and mechanism moderators in organizations. The effect of stressors on accountants
has been studied in terms of different effects: For example, dysfunctional behaviour [14–16],
personal well-being [17,18], labor satisfaction [17], performance [17] or turnover intention [17,19–22].
This research used theoretical frameworks compatible with those that explain the effect of the job
demands in occupational health deterioration and, in particular, one of its major manifestations:
Burnout [17,19–26]. Thus, the literature on the accountancy profession has identified several main
categories of stressors, which highlight role overload, role conflict and role ambiguity [23]. The Job
Demand-Job Control-Social Support (JDCS) model provides a holistic framework to investigate
the direct effects and moderators of these stressors on occupational health. To our knowledge,
this model has not has been tested on a group of accountants, so this paper covers an important
gap in the literature.

This paper tries to cover gaps in the research on this topic in the European context. Thus,
the objective of this study is to investigate the effects of job demands on the occupational health of the
accountants, as well as the role of the moderator that internal resources (locus of control) and external
resources (social support) have in occupational health. To meet the objectives of this research, Section 2
presents the theoretical framework and hypotheses that are derived from the framework. Section 3
describes the empirical study design and methodology used, which are based mainly on the analysis
of neural networks. Section 4 displays the main results. The article ends with a discussion of the results
(Section 5) and the main limitations of the study and future lines of research (Section 6).

2. Theoretical Framework and Hypothesis Development

This work deals with the study of the health of accountants based on a theoretical framework that
uses the Job Demand-Control-Support (JDCS) model formulated by References [5–7]. Different authors
have used this model to explain the effect of the job demands on occupational health [27–29].

83



IJERPH 2018, 15, 2437

The general formulation of the JDCS model states that job demands cause a strain. However,
it may moderate (or intensify) depending on the degree of control that the employee has on their work
and the social support available (see Figure 1).

Job control involves the employees’ ability to organize their work and adopt their own initiatives.
This perspective would have to be considered a double dimension of the work. On the one hand,
the axis of the strain warns that jobs with high demands and low autonomy generate more strain,
as opposed to jobs with low demands and high control, where the level of strain would be small.
On the other hand, the axis of learning suggests that there is a type of challenging job with a favorable
environment for career development when demands are high but also has a high degree of autonomy
and implementation of their skills, as is possibly the case of this research.

The model proposed by Reference [5] originally contains two hypotheses. First, the strain
hypothesis suggests that demanding activities with low control increase the risk of worker well-being,
which is the effect of an additive and multiplicative character. Second, the buffer hypothesis emphasizes
a character moderator that exerts job control on the relationship of job demand-strain. According to
Reference [30], the two scenarios are not alternatives but are complementary, resulting in an extension
of the hypothesis of the voltage buffer hypothesis.

As indicated above, in an extension of the original model, Reference [6] incorporated a second
buffer factor of the job demands: Social support for both co-workers and supervisors. Given that the
nature of the work of the accountants is based on teamwork, the dimension of social support in this
context is a particularly relevant research framework.

Figure 1. Model of Job Demand-Control-Support (JDCS) applied to the work of accountants.

2.1. Job Demands of Accountants

Accountancy firms are hierarchical and competitive entities to the point that several authors,
such as Reference [31], believed that stress is a tool used intentionally by managers to achieve the
maximum effectiveness from their subordinates in accounting firms. For example, the pressure of time
improves the effectiveness of professional accountants, as Reference [32] observes, especially in the
decision-making process, since it causes them to focus only on relevant information. However,
work overload and time pressures, far from improving the performance of the professionals,
endanger the quality of the work. The duality of effects, positive and negative, that the scientific
literature has identified in relation to work overload is explained with the approach of the Arousal
Theory, for which the relationship between stress and performance is U-shaped inverted, as pointed
out in Reference [33]. As Reference [34] points out, the elimination of stress in accounting is a utopia,
given the characteristics of this type of activity—for instance, seasonality linked to compliance with
trade regulations, tight deadlines (so that customers can give timely information to the markets),
tight time and monetary budgets by the increased competitiveness of the sector, the complexity of
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some decisions of the audit, manipulation of information by customers. However, scientific research
can provide useful tools that contribute to coping and managing stress better.

The Stress Diagnosis Survey (SDS) of Reference [35] is one of the most used tools to analyze the
demands that cause greater stress to the accountants. The SDS considers two categories of stressors:
Individual and organizational. Individual stress includes role conflict, role ambiguity, quantitative
and qualitative overload, time pressures, responsibility, professional careers and the scope of the work.
Organizational factors include internal policy, development of human resources, compensation policy,
participation, underutilization, style of supervision and organizational structure [36–38].

The model of Reference [23] is a reference for some work done later in the accounting
field [17,21,24]. Nevertheless, as is noted above, perhaps the theoretical framework that is more
accepted to explain the influence of the employment context in the well-being of employees is the
JDCS model. However, in the specific field of audit accounting, its use has been much more limited.
Thus, the relationship between stressors and the quality of the work of audit under this framework
is explained by Reference [39], noting that the quality of the audit work is not affected by stressful
situations if it remains under control. These authors warn that the buffering effect does not occur
in the first year in which a client is audited. This will manifest in successive years as experience is
acquired with the customer since personal competencies are enhanced to address work that translates
into less stress.

This research uses the classification of the job demands that Reference [23] discusses around three
broad categories of stressors: Work overload, role conflict and role ambiguity.

2.1.1. Work Overload

Work overload is observed the factor that most influences the deterioration of occupational
health [38]. This is produced by taking on a large number of engagements, the tight time allowance
to carry out the work or by the imposition of overly tight deadlines. If the prestige of the accountant
increases, the demand for their services increases too, resulting in the paradox that excess demand on
actual capacity may harm the work quality [40].

Another troubling circumstance is that increasing competition forces price adjustment and reduces
the budgets of the implementation of the engagements. This can lead to two dysfunctional practices:
Reduce the scope of procedures, again compromising the quality of the work; or underreporting
time [41–43]. Time pressure inversely affects the quality of work. Performing audit judgements that
entail a high level of subjectivity means that the professional accountant may be tempted to relieve
pressure by skewing his own judgement. In this way, professional accountants who work with more
time pressure assessed a lower risk of significant error in the audited financial statements, which leads
them to decrease the intensity of the procedures and the workload [16,44]. In addition, reporting less
than the actual number of hours worked (time underreporting) produces a double negative effect.
On the one hand, planning future engagements considers the budget timetable of the previous year,
thus conditioning the planning of future work. On the other hand, the evaluation of a professional’s
performance is distorted and is expected within an unrealistic time frame. Underreporting time is
considered a more ethical strategy than devoting fewer hours than necessary when the budget is too
tight [45].

Work overload also occurs when deadlines are so tight that they cause negative consequences
for the quality of the work [46,47]. For example, professional accountants tended to consider less
important errors detected on tight deadlines, especially when these deadlines have been established
by the own professional accountants [48]. The obligation to comply with the rule of law creates peaks
and concentration of work, which result in work overload and higher role conflict, which leads to
emotional exhaustion among professional accountants, as References [25,26] have shown.
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2.1.2. Role Conflict

Economic effects arising from the financial information prepared by accountants can sometimes
lead to conflicts of an ethical nature. For example, the auditors attempt to preserve relations with
customers. Therefore, using findings that may have a negative influence on the client, their judgements
tend to be more relaxed, especially if the work contains a high level of subjectivity (for example,
judgements on the materiality of the deviations identified in the internal control [48]). Thus, as the
client portfolio of the professional accountant expands, the independence level increases, thus reducing
the role conflict but increasing the workload [49].

Role conflict is more likely to occur at lower levels of a professional career due to the pressure
from superiors (managers and partners) on these individuals, which has come to be called “pressure
by obedience”. This pressure may cause less-skilled team members to violate professional standards
to meet the demands of their superiors [50].

All of the above issues translate into greater role conflict, which, according to Reference [34],
cause greater stress and lower job satisfaction, thus affecting the health of the accountants.

2.1.3. Role Ambiguity

Another factor that can affect the quality of the work of professional accountants is the lack of
understanding of the tasks to be carried out [15]. As indicated by Reference [31], the risk of significant
errors during the performance of work creates a sense of fear among professional accountants.
This sensation may have both positive (e.g., stimulates professional diligence) and negative effects
(since it can induce the adoption of defensive strategies). What does appear clear is that the accountants
experience less comfort to perform more complex tasks than when they perform more routine tasks [51].

Undoubtedly, as Reference [34] proposed, all these elements of role ambiguity have a negative
influence on satisfaction and perception of performance.

2.2. Job Control

The negative effects that generate the high job demands can be buffered or intensified depending
on the degree of control that the accountant has on the activity. This control is highlighted mainly by
two factors: The possibility of applying one’s own skills (skill discretion) and the level of autonomy
over decisions that affect you (decision authority) [5]. In a recent study, professionals with greater
competence and autonomy experienced less role ambiguity [52]. This circumstance occurs because
higher levels of competition allowed attention to the complexity associated with the tasks of the
profession with less pressure. At the same time, these authors found that less autonomy reduced
access to information, which resulted in greater ambiguity.

There is evidence that shows that the degree of job autonomy in decision-making, such as the
ability to decide one’s workload, moderates some variables related to occupational health, such as
stress [53]. Although the work overload may cause adverse effects on the quality of the work, the fact
is that accountancy firms are impregnated with an organizational culture that accepts, encourages
and imposes high standards of work that translate into levels of high demand. Despite this, there is
empirical evidence showing that if the accountant chooses the workload voluntarily, harmful effects
on the quality of the work are not produced.

Job autonomy in the field of auditing can cause dysfunctional behaviours; in fact, in a sample of
Chinese professional accountants, the dysfunctional behaviour increased because the professional had
greater autonomy [54]. In a positive sense, these authors also noted that accountants perceived job
autonomy as a sign of support from the organization, which resulted in greater job satisfaction.

The pressure caused by tight time budgets also leads to dysfunctional behaviours. However,
these vary at different hierarchical levels and are more likely in positions requiring less experience—for
example, in roles with less autonomy in the activity planning [46]. In addition, these authors observed
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that the perception of a greater degree of involvement in time programming has a positive influence
on the achievement of the budgetary targets.

On the other hand, control over the activity also manifests itself when accountants can fully
display their abilities. This situation makes work exciting and encourages accountants to do their
best work rather than adopting dysfunctional behaviours [47]. In this way, because the content of the
tasks corresponds to the level of professional development, stressors are cushioned by the incentive
that involves applying one’s own professional competencies. Professional judgement develops as
experience is gained. In the early professional stages, tasks are more structured and require a level
of minor professional judgement. Over time, the responsibility of professional accountants on more
complex decisions leads to higher ambiguity. Without a doubt, the experience provides greater comfort
in complex decision-making, in keeping with the principles of Social Cognitive Theory. The experience
leads to better assessments of the risk of significant errors [44,55], which determines greater control
of the activities and leads to highly stimulating work when personal skills are applied to help solve
complex situations. Finally, because experience is gained when a customer increases knowledge about
such situations [56,57], improving control over activities and diluting the negative effects of work
overload may result in the quality of the work of the professional accountant [58].

2.3. Social Support

Several authors believe that quality relations between the accountancy firms and their professionals
develop more intensely when they perceived a fair deal and when they feel supported by the
organization, which reduces burnout and intention to leave the organization [19,22].

Collectivism exerts a positive influence on the level of well-being of professional accountants,
which is measured by its three components: Job satisfaction, work-life balance and life satisfaction [18].
For these authors, as the engagements become more complex, professional accountants develop
a feeling of belonging to the work and a spirit of team-oriented organization. In this context,
the behaviour of superiors is influential, since they create an organizational culture, which defines
what practices are encouraged and desired by the firm. Thus, if superiors expressly and honestly reject
the practices that generate stress (such as the underreporting the hours spent in completing work),
subordinates feel that their stress levels are alleviated.

In this sense, there is a negative relationship between job autonomy and counterproductive
behaviours, an effect that is compensated for and reversed by a set of factors, among which perceived
organizational support stands out [54]. This circumstance suggests that the negative consequences
associated with job autonomy are mitigated in organizations that promote positive attitudes among
their employees. In addition, firms that promote values and ethical behaviour increase the level of
socialization of its professionals, significantly reducing dysfunctional practices that could arise from
time pressures [45].

Social support depends greatly on one’s superiors. The style of leadership of these superiors has
a direct effect on the performance of teams and in superior-subordinate relations, even in relations
between the members of the team. Team performance improves when superiors stimulate innovation,
serve the personal needs of team members, offer positive reinforcement and conform to the budgets
schedules [59]. More recently, in an investigation on accountants, leaders who promote a strong team
culture achieve smoother communication and greater cohesion among members [60].

Feelings emerge in opposite directions when subordinates do not feel supported by their
immediate supervisor. This is something that happens all too often in accountancy firms due
to the feeling of fear that is cultivated more or less informally with the intention of stimulating
monitoring, promoting self-improvement, mitigating the anaesthetizing effect of habit and maintaining
reputation [31]. This feeling is more unusual because auditors are accountable in more instances and
when more complex tasks become especially intense [51].
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2.4. Hypothesis Development

Figure 2 shows the theoretical model on which this work is based, as well as the hypotheses that
seek to demonstrate the purpose of this investigation. These are divided into two groups: The direct
effects of three model factors and moderator effects.

Figure 2. Model hypotheses.

2.4.1. Direct Effects

Hypothesis 1 (H1). As the job demands become more demanding, perceived occupational health of professional
accountants decreases.

Hypothesis 2 (H2). As accountants have greater autonomy in the implementation of their professional skills,
perceived occupational health increases.

Hypothesis 3 (H3). As the accountant has higher degree of autonomy in decision-making, perceived health increases.

Hypothesis 4 (H4). As the accountant has more support from his superiors, perceived occupational health increases.

Hypothesis 5 (H5). As the accountant has greater support from peers, perceived occupational health increases.

2.4.2. Moderating Effects

Hypothesis 6 (H6). Autonomy in the implementation of professional competences buffers the relationship
between job demands and perceived occupational health.

Hypothesis 7 (H7). Autonomy in decision-making buffers the relationship between job demands and perceived
occupational health.

Hypothesis 8 (H8). Support from one’s superiors serves as a moderator of the relationship between the demands
of the job role in perceived occupational health.

Hypothesis 9 (H9). Peer support serves as a moderator of the relationship between the demands of work on
perceived occupational health.
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3. Design of the Empirical Research

3.1. Sample

The data used for the development of this research were obtained from the sixth European
Working Conditions Survey, which was developed by the European Foundation for the Improvement
of the Conditions of Life and Work in 2015 [61]. This survey analyzes the working conditions in the 27
countries of the European Union, providing valuable information on different aspects of the working
conditions in Europe: Attitudes, perceptions and behavior of employees. The population consists of
all persons aged 15 or above who are employed or self-employed and whose usual place of residence
is in one of the member states of the European Union. The field work was carried out in 2015 based on
43,850 valid surveys.

To achieve the objectives of the present research, a sub-sample of 739 professional accountants
were extracted using codes 2411 (accountants) and 3313 (accounting associate professionals) of the
International Standard Classification of Occupations.

Of the respondents, 75.2% are women, while the remaining 24.8% are men. The average age of
the professional accountants is 43.9 years. Most respondents working in the private sector (82.5%)
with a contract mainly have indefinite work contracts (88.8%) that are an average of 10.9 years old.
With respect to the main variable of this research, it should be noted that 17.7% of respondents
believe that the development of the work directly affects their health, compared to 82.3% who
considered otherwise.

3.2. Measures

The dependent variable of this research is the perceived occupational health of professional
accountants. A single item measures this variable: Whether the professionals perceive that their work
directly affects their health. The respondents had three response options: No; yes, mainly positively;
and yes, mainly negatively.

The job demands were measured using 7 items grouped into three categories: Role overload (e.g.,
“Does your job involve working with tight deadlines?”), role ambiguity (e.g., “Do you know what is
expected of you at work?”) and role conflict (e.g., “Does your job involve being in situations that are
emotionally disturbing for you?”).

The scale of job control integrates 4 items that measure skill discretion (e.g., “Does your job
involve solving unforeseen problems on your own?”) and 7 items that assess the decision authority
(e.g., “Are you consulted before objectives are set for your work?” or “Do you have a say in the choice
of your work colleagues?”).

Finally, the scale of social support measures support from superiors with 7 items
(e.g., “Your immediate supervisor provides useful feedback on your work” or “Your immediate
boss encourages and supports your development”), while the support of co-workers is determined by
a unique item that ask directly if “your colleagues help and support you.”

3.3. Methodology

The methodology proposed in this research is developed in three phases: Preparation of the
constructs of the first order from the application of a factor analysis, analysis of neural networks with
the Extreme Learning Machine algorithm, and finally, interpretation of the resulting model using a
sensitivity analysis.

A factor analysis was run with a rotation promax on the original data set. Promax rotation
allows the factors obtained to be correlated (unlike the varimax rotation or orthogonal rotation).
Following the recommendations of Reference [62], items that were not correlated with any specific
factor were excluded from the analysis, while the loading used for other factor was 0.40. Variables that
are grouped without any logical meaning according to the nature of the problem were also eliminated.
The factor analysis revealed the existence of first-order factors for the constructs: Job Demands (JD),
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Skill Discretion (SD), Decision Authority (DA) and Supervisor Support (SS). The construct Co-Worker
Support (WS) was composed of a single item. Since the input variables were represented in different
ranges, it was decided to standardize them to a [0, 1] scale linearly according to the function min (max).

The main analysis was carried out with artificial neural networks. This method has shown
satisfactory results in solving complex problems and constitutes a useful tool in data analysis
of different areas or disciplines: Medicine, economics, engineering, biology and psychology [63].
Increasingly, more authors appreciate their applicability with regard to models derived from
classic statistics [64,65]. From a methodological perspective, the priority themes that apply neural
networks deal with the classification of patterns (classification and prediction) and approximation of
functions [63]. It is possible that the growing interest in neural networks lies in its capacity for the
treatment of nonlinear problems [66], since better yields are achieved because there is independence
from the fulfilment of the theoretical assumptions of traditional techniques. Neural networks have
proven to be an effective tool for classifying cases under the non-linearity hypothesis. A neural network
is a linear model in which the basis functions can be a sigmoid type. In the case that concerns us,
the analysis was performed using a neural network in a single layer, which allows for modelling
interactions of an order greater than two (and not only multiplicative); interactions will be key to
analyzing the moderator effect of job control and social support. The parameters of the model have
been estimated using the algorithm Extreme Learning Machine [67]. In this algorithm, the weights
of the input layer to the hidden layer (which models the nonlinear part of the system) are initialized
randomly. In addition, the parameters that bind the hidden layer with the layer’s output are estimated
analytically after solving a problem of least squares with regularization.

To finish the investigation, a sensitivity analysis was conducted. The main disadvantage of the
models of neural networks is that they are considered a “black box” type, since they are effective at
finding hidden relationships between inputs and outputs with a high capacity for approximation,
but they do not provide information on how they have managed to do so. This limitation causes many
academics to scrap the use of these models in their research. A sensitivity analysis is used to overcome
this restriction. The present study uses a global sensitivity analysis inspired by a decomposition
functional ANOVA [68]. This method makes it possible to decompose the nonlinear function on a set
of elements associated with the parts of the independent variables, the interactions of the variable two
by two, to the interactions between variables three to three and so on until all interactions of the input
variables are analyzed. This methodology was already proposed for the classification problem and
has been adapted ad hoc in this study for the case of regression [69]. To evaluate the stability of the
method, an analysis with two subsamples that gave rise to two estimates of parameters of sensitivity
(estimate 1 and 2 estimate) was performed.

4. Results

In the case of factor analysis, the construct Job Demands (JD) was reduced to a single component
that explained 35.38% of total variance (the other elements presented eigenvalues below one).
The construct Job Control (JC) was composed of two elements: Skill Discretion (SD) and Decision
Authority (DA). These are summarized in two factors that explained 38.55% and 46.84% of variance,
respectively. The construct Social Support (SS) was composed, as explained above, by two elements:
Supervisor Support (SS) and Co-Worker Support (WS). The first is represented by a factor that explained
75.54% of variance, while the second was a construct consisting of a single item.

First, we analyze the mean square error (MSE) of the linear regression, including interactions
considered in this research, compared to the model of the trained neural network according to Extreme
Learning Machine. The classical model earned an MSE of 31.8862 and a neural network 11.4588 MSE,
which justifies that the neural network model summarizes data more effectively than the classic
model. The result of the regularization was cross-validated, resulting in a value of 10E3. In addition,
the number of hidden layer neurons was fixed at 500.
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After verifying that the non-linear model had greater precision than the linear model,
its parameters were interpreted by applying the above sensitivity analysis. The first-order analysis
qualifies the contribution to the output of the different input variables (job demands, skill discretion,
decision authority, supervisor support and co-worker support) in a direct way without interactions.
Table 1 presents the contribution to the variance of each of these variables and their signs (which were
estimated empirically).

Table 1. Analysis of the first order. Contribution to the variance and sign.

JD SD DA SS WS

Estimate 1 0.610426 (−) 0.0255825 (+) 0.0148224 (+) 0.283876 (+) 0.0231483 (+)
Estimate 2 0.560802 (−) 0.0019926 (+) 0.0151903 (+) 0.332172 (+) 0.0015737 (+)

JD (Job Demands), SD (Skill Discretion), DA (Decision Authority), SS (Social Support), WS (Co-Worker Support).

The variables that contribute most significantly to the explanation of perceived occupational
health of accountants are job demands, with a negative sign, and supervisor support, with a positive
sign. These results highlight, on the one hand, that an accountant’s health deteriorates as job
demands increase, while having the support of immediate superiors contributes positively to perceived
occupational health. Since the results of estimation 1 and 2 are close (see Table 1), they can be considered
robust. Table 1 also shows that the direct effect of the other variables (skill discretion, decision authority
and co-worker support) is irrelevant in the perception of accountants’ health.

Then, we analyzed the possible moderating effect of job control and social support in
the relationship between job demands and perceived occupational health. This was solved by
incorporating the contribution to the variance of the different interactions of the variable two by two.

The results of such interactions, all of them with positive signs, are presented in Table 2.
The positive sign of the interactions when job demands had a negative relationship with perceived
occupational health confirms the moderating effect that show both social support and job control.
Focusing on Table 2, we can appreciate that the possibility of practicing skills as well as having the
confidence in support from the top are the two variables that largely reduce the negative effect of job
demands in perceived occupational health by the accountants.

Table 2. Analysis of the iterations of the variables. Contribution to the variance.

JD SD DA SS WS

JD - 0.0543336 0.0065206 0.0761218 0.0044644
SD 0.0847528 - 0.0097692 0.0191648 0.0254918
DA 0.0058920 0.0104552 - 0.0004655 0.0059129
SS 0.0800194 0.0189461 0.0009225 - 0.0007901
WS 0.0036139 0.0249092 0.0056966 0.0000172 -

JD (Job Demands), SD (Skill Discretion), DA (Decision Authority), SS (Social Support), WS (Co-Worker Support).
Above, the axis values correspond to interactions in Scenario 1, while values below the axis correspond to Scenario
2. In bold, the highest values are highlighted.

5. Discussion

Accountants play an important role in market economies. Financial information reduces costs of
transaction in agency relationship; therefore, accountants are an essential link in the relations between
owners and managers [70]. In this context, professional accountants that audit give credibility to the
system, constituting an effective signaling mechanism in corporate governance [71] and influence in
credit decisions [72]. Likewise, Positive Accounting Theory has shown the influence of accounting
figures in taxation, sectoral regulation and executive compensation plans [73].

The significance and relevance of this profession places stress on accountants, who are forced to
contend with strong demands that can affect their health. The most significant include professionals
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who work with tight deadlines, with significant seasonality (since most companies issue financial
reports at the same time, coinciding with the calendar year) and in an environment of extreme
competition, which reduces prices and increases pressure on resource allocation.

In this context of strain, the accountant must “juggle” to put into practice the independence,
judgement, and professional skepticism that international auditing agencies require. Therefore,
any deterioration in the health of these professionals, which alter their emotional balance,
will decisively affect the judgement of the professional accountant and the quality of their work.

The present paper is relevant in the European context and investigates the effects of job demands
in occupational health perceived by the accountants, as well as the moderator role that job control
exerts over work and the social support of colleagues and superiors. The results, after the application
of a neural network model, confirm some of the hypotheses raised in this research, both with regard to
the outcomes and the effects of the moderators.

On the one hand, in relation to the direct effects of the job demands, job control and social support
on perceived occupational health (H1 to H5), it has been shown that job demands are the factor that
best explains the deterioration of accountants’ health, which is in line with the prior literature that has
verified the existence of this relationship in other manifestations of loss of health, such as burnout [38].
The other variable that exerts an important influence on perceived occupational health is supervisor
support—in this case, in a positive sense. This result is consistent with the model of an organization
staffed by professional accountants and is based mainly on professional talent. The implementation of
professional talent requires the support and trust of the organization. The results of this study highlight
better occupational health among professionals who receive explicit support from their superiors.
On the other hand, job control does not exert a significant direct effect on perceived occupational
health, possibly because the work of the accountants is structured and formalized, leaving little room
for individual initiative.

Otherwise, the JDCS model discusses a number of mechanisms that contribute to cushioning
the pernicious effect of the job demands on perceived occupational health. The results derived from
the neural network model suggest that these mechanisms indeed improve the perception of one’s
own occupational health—specifically, the implementation of vocational skills and perception of
greater support of hierarchical superiors. Accounting firms are characterized by their high level
of hierarchy and fierce pyramidal structure. This design requires a high degree of staff turnover,
which allows the channels of promotion to be open [74]. Since accountants’ immediate superiors
evaluate them, support from superiors is one of the mechanisms for recognition with greater impact
on the development of a healthy work environment [41]. In a qualitative study, the importance of
superiors in the self-esteem of subordinates is underlined: “To hear my senior say I’ve done a good
job is a real boost to my morale!”. The comment of this assistant illustrates the process governing her
approach to auditing: She was congratulated for her work, and she takes the compliment personally
(“I’m doing a good job”), thus strengthening her identity, and this prospect is precisely what motivates
her to do her best [31]. To fulfil their expectations in terms of self-achievement, some auditors go
further. Undoubtedly, support of one’s superiors and a feeling of justice decrease the feeling of burnout
among accountants [19,22]. In addition, the confidence of being supported by the organization and its
managers in a competitive environment where lawsuits are frequent contributes to a vital balance [18].

The other variable with a significant moderating effect in the relationship between job demand
and perceived occupational health is the possibility of practicing personal skills (skill discretion).
The analysis of this effect, which has much to do with the concept of hardiness, is especially relevant
in the profession discussed in this research. People with hardy personalities perceive stimulating
and challenging situations as stressful (commitment dimension), probably because they believe that
stress factors are controllable thanks to their professional skills (skill discretion), thus transforming
risk into an opportunity for personal growth (challenge dimension). Commitment and challenge
show a significant relationship with exhaustion, one of the fundamental dimensions of burnout,
as point out Reference [26]. This result offers the possibility of aligning the needs of firms to respond
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to a competitive market with the professional interests of the accountants to the point where many
professionals consider joining these companies as a promising start to a career or as a highly stimulating
professional activity [47].

In short (see Figure 3), the direct effects on perceived occupational health come primarily from
job demands (Hypothesis 1) and the recognition of superiors (Hypothesis 4), while the incidence of
the two dimensions of job control (Hypothesis 2 and 3) and co-worker support (Hypothesis 5) is not
relevant. For the moderating effects, the relationship between job demand and perceived occupational
health is reducing among professionals who can practice their professional skills (Hypothesis 6) and
have the support of their superiors (Hypothesis 8). The rest of the moderator effects scarcely explain
the variance of the model: Decision authority (Hypothesis 7) and co-worker support (Hypothesis 9).

Figure 3. Model hypotheses confirmed.

Two important practical implications for organizations and their human resource managers can
be drawn from this research. On the one hand, recruitment and selection processes should pay special
attention to candidates with hardiness, i.e., those who are capable of transforming stressful situations
into opportunities for growth. Professionals who have this competence profile better bear the pressure
inherent in the work, and hardiness is especially valuable for developing professional careers with long
spans, such as accountancy firms. On the other hand, in an environment that is as demanding as the
object of this paper in which one is subjected to intense pressures of time and deadlines, superiors play
a central role in the promotion of a healthy work environment. Therefore, superiors should receive
practical training in managing people so that they are aware of and develop the skills needed to provide
the social support that accounting professionals need and demand. Leading practices and training
programmes implemented by large accountancy firms to support the mental health of employees are
displayed by Reference [13].

As noted in the introduction to this research, Total Worker Health promotes integral intervention
in health that considers both the individual perspective and the organizational context. In this sense,
JDCS model is one of the theoretical approaches more suited to understanding and interpreting the
relationships between work features and the health and well-being of employees [8]. As a conclusion,
we can say that this research confirms the basic postulates of the JDCS model (professional development
and supervisor support mainly constitute the basic mechanisms for moderating the high pressures of
the accounting work), thus contributes to explaining the perceived occupational health of accounting
profession from an original and novel theoretical framework on this field.

6. Limitations and Future Lines of Research

Finally, it is necessary to mention the major methodological limitations of this study. First,
perceived occupational health was measured through individual self-perceptions. Second, the problem
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of social desirability is a setback of studies that ask about how labor conditions affect employees.
Self-perception and the social desirability may cause bias in responses. Third, the relationship between
the variables being investigated cannot be considered causally since we studied cross-sectional data,
not experimental data. Finally, the study is limited to the scope of the European Union. Future studies
should investigate the influence of the JDCS model in professional accountants who develop their
activities in other cultural contexts.

7. Conclusions

Scarce studies have explored the main effects and multiplicative model in relation to the
perceived occupational health of professional accountants. The Job Demand-Control and Job
Demand-Control-Support (JDCS) models adopted in this article are an appropriate theoretical
framework to analyze the relationship between the characteristics of labor and occupational health.

In conclusion, the obtained results confirm the relationship between certain stress factors that
affect the health of the accountants, as well as the direct effect that has the recognition of superiors
in occupational health. Additionally, the results highlight the moderating effect of professional
development and the support of superiors on the job’s demands.

The implications of these findings could assist human resource managers in facilitating, to some
extent, good social relationships amongst accountants.
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Abstract: In times of digitalized workplaces the extent of challenging cognitive demands at work
is rising and employees increasingly have to manage new and unlearned tasks. Yet, these work
characteristics have received little attention on how they relate to the worker’s well-being. Thus,
we analyze associations between cognitive work demands—also in interaction with other job
characteristics—and indicators of employee well-being. The analyses are based on the BIBB/BAuA
Employment Survey 2018, a cross-section that is representative for the German working population
and covers approximately 20,000 employed individuals. Ordinary least squares (OLS) regressions
suggest that cognitive demands are associated with a higher probability of feeling fatigued. In
contrast, the results with respect to the employees’ self-rated health status and job satisfaction are
ambiguous, depending on which cognitive demand is considered. Overall, the findings indicate
that cognitive demands might be related to both resource and demand, depending on the individual
resources of employees.

Keywords: cognitive demands; occupational health; employee well-being; working conditions

1. Introduction

The world of work is undergoing permanent changes, which imply new challenges for
organizations and individuals [1]. In globalized markets, organizations need to be more flexible, less
hierarchical, and continually reorganizing to maintain competitiveness and prosperity. Furthermore,
changes in the world of work are enabled and accelerated by digitization processes [2–4]. On the one
hand, new technologies—such as information and communication technologies—are introduced as a
strategy for adapting to constant market pressure. On the other hand, new technologies are again the
basis for fundamental reorganization within organizations [5]. This results in a cycle of changes and
the developments occur at an increased speed [3,4]. Overall, the world of work becomes more flexible,
more unpredictable, and changes at an accelerated pace.

All these phenomena involve altered job demands for employees and lead to changes in job
quality. Besides an intensification of work effort [6–8], as well as planning and decision-making
demands [9–11], increases in cognitive and learning demands at work are discussed as outcomes of
change in the working world [2,12,13]. Generating new knowledge, as well as problem solving, has
become an integral part of employees’ work tasks [14,15]. Furthermore, employees have to acquire new
skills constantly in order to adapt to rapidly changing demands at work [12]. Therefore, maintaining
one´s skills has become more difficult due to increasing skill variety in recent years [11] and employees
are more frequently confronted with tasks they have not learned or they are not familiar with. Coping
with the new requirements and tasks is becoming increasingly relevant, not only for everyday working
life but also for personal development, regarding competencies and skills learned in order to maintain
employability [16–18].
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In the past decades, research on the quality of work has often focused on work intensification
and autonomy [19], showing that an appropriate balance between work requirements and autonomy
is particularly important for a good quality of work, and in turn for employee well-being [20–27].
However, empirical studies on learning and cognitive demands are scarce and so far little is known
about how these demands relate to the well-being of employees. The existing studies predominately
focus on learning demands and point to an ambivalent picture regarding the relationship between these
demands and employee well-being [13,28]. Moreover, the studies are based on non-representative
survey data with small sample sizes, rendering it difficult to generalize the findings for the entire
working population. There is also no distinct definition between learning or cognitive demands and
both terms are largely used interchangeably. While both refer to confrontation with new tasks at
work and the requirement to acquire new knowledge, learning demands can be understood as a
superordinate term that includes cognitive demands [29]. In general, learning demands can be defined
as demands which “require employees to acquire knowledge and skills that are necessary to perform
their jobs effectively” [13]. Cognitive demands involve confrontation with new tasks, unpredictable
developments, and solving routine problems [28]. Using this definition, it remains unclear whether
an individual learning process is achieved or not and which demands contribute to the cognitive
development of the employees [30].

In this study, we add to the existing literature and empirically explore the relationship between
cognitive demands and employee well-being. The analyses are based on the German BIBB/BAuA
Employment Survey 2018, a large representative cross-section providing recent data on the work and
health situation of the working population in Germany (approximately 20,000 respondents). In a first
step, we explore the determinants of cognitive demands in order to identify groups frequently facing
cognitive demands at work. To measure cognitive demands, we considere three different variables:
facing new tasks, improving work, and doing unlearned things. Analyzing the status quo is crucial
in order to identify groups of workers with an increased need for additional training or assistance to
cope with new requirements. This is of particular relevance as cognitive demands will likely become
more prominent in the future and will gradually affect the whole working population. In a second
step, we analyze the relationship between cognitive demands—also in interaction with other work
demands—and employee well-being. We consider indicator variables for fatigue, self-rated health,
and job satisfaction to measure employee well-being.

2. Work–Stress Theories and the Role of Cognitive Demands

Researchers developed different theoretical models to describe the relationship between different
working conditions and employee health (e.g., Job Demands Control Model (JDC) [25], Job
Demands-Resources Model (JD-R) [31], or Action Regulation Theory (ART) [32]. While these models
consider various working conditions, only a few explicitly include cognitive demands. In the context
of our study, two models are of particular importance. Firstly, we rely on the integrated model of
psychosocial work characteristics and the consequences of job strain introduced by Glaser et al. [28].
Based on various theories and models [33–35] on the impact of working conditions on attitudes and
health, the authors [28] developed a model embedding learning demands, work-related resources,
and job stressors in order to predict processes of learning, performance, and health impairment. An
important assumption of this model—in line with Karasek [25]—is that not all working conditions
should be defined as job demands, regardless of their impact on employee well-being. When cognitive
demands are predisposed as working conditions that trigger effort-driven processes and are thus
associated with physical and psychological costs, the potential positive effects of cognitive demands
for skill acquisition and performance are neglected. The absence of cognitive demands at work could
also be negatively related to employee well-being and motivation [28]. Therefore, the authors combine
the assumptions of different work-stress theories, including the challenge–hindrance framework that
distinguishes between challenge and hindrance demands [36]. Hindrance demands are supposed to
reduce personal growth and promote strain and health impairments [36,37]. Challenge demands also
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trigger strain, but they are also supposed to have a motivating effect and enable employees to learn and
to further develop their own personality. The classification of job demands as challenge or hindrance
demands depends on the individual assessment of employees. Therefore, the cognitive appraisals
(challenge and hindrance appraisal) of individuals are the important explanatory mechanisms behind
the positive and negative effects of job demands on a workers well-being [13,38–40]. In line with
this framework, Glaser et al. [28] distinguish between beneficial learning (e.g., task variety and
cognitive demands), work-related resources (e.g., autonomy and social support), and stressors or
adverse conditions (e.g., overload and conflicts). The proposed model predicts a positive effect of
learning demands on personality development and a negative effect of stressors or adverse conditions
on health. Empirical analyses exploring this model indicate that problem solving and learning
requirements are crucial for creativity and motivation. Other studies confirm these results. For
instance, Prem et al. [13] find a significant relationship between learning demands and personal
development. Personal development was in turn positively associated with vitality in this study.
Furthermore, Crawford et al. [41] show that the correlation between work demands and engagement
strongly depends on the specific type of work demand. Demands that were appraised by workers as
hindrance were negatively associated with engagement and demands that were appraised by workers
as challenges were positively associated with engagement. However, the study of Glaser et al. [28] also
showed that learning requirements may be detrimental to health if accompanied by work overload.
The authors thus demonstrate—in line with other studies [30,42]—the importance of the interaction of
cognitive demands with other working conditions for employee well-being. Based on the model of
Glaser et al. [28], we assume that cognitive demands might be both positively and negatively related
to the personal development of employees, and in turn also to their attitudes and health. Furthermore,
we assume that autonomy and work intensification moderate the effect of cognitive demands on
employee well-being.

Secondly, person–environment fit theories (P–E fit) are crucial to explain why cognitive demands
at work could have different consequences for different groups of employees. All P–E fit theories
assume that the extent to which people fit their work environments has significant consequences
(e.g., with respect to their satisfaction, performance, stress, productivity, or turnover). A better fit is
associated with better outcomes [43–45]. Moreover, Kristof-Brown and Guay [46] showed that stress
is a consequence of a poor person–environment fit. The fit of the individual and the environment
is determined by the fulfilment of needs resulting in favorable attitudes, such as job satisfaction or
organizational commitment [47,48]. In addition, P–E fit is a reciprocal and ongoing process whereby
individuals shape their environments and environments shape individuals [49]. Work environments
are associated with cognitive demands to varying degrees. Furthermore, individuals also differ in
terms of their needs at work and require different conditions in order to achieve favorable attitudes. In
line with the P–E fit theories, we suppose that cognitive demands at work do not equally meet the
needs of different employment groups. Consequently, we expect that the probability of perceiving
cognitive demands at work as stressful varies across different groups of employees (e.g., with respect
to different socio-demographic groups, such as gender or educational level).

3. Data and Methods

The analyses are based on the BIBB/BAuA Employment Survey 2018, a representative
cross-sectional survey covering approximately 20,000 employed individuals in Germany who work at
least 10 h per week and are at least 15 years old [50] (see Table A1 for an overview). The BIBB/BAuA
Employment Survey is representative for the German labor force, including employed as well as
self-employed individuals, and covers various occupational groups. For the analyses, we exclude
individuals above the age of 65, as working individuals above that age (age 65 ≈ statutory retirement
age in Germany) are a selective and highly heterogeneous group (e.g., self-employed, as well as
individuals depending on additional income to increase their pension). Further, the analyses are
restricted to individuals with valid data for the included variables. The analysis sample amounts
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to 18,554 individuals, although the number of observations varies slightly according to the analyses
performed. The sample consists of 54.5% men and 45.5% women, with the majority (51.2%) being aged
between 35–54 years (see Table A2 in Appendix A). Before the BIBB/BAuA Employment Survey 2018
has been carried out, it has been inspected and received a positive vote of the ethics commission.

3.1. Variables

The BIBB/BAuA Employment Survey 2018 includes three different variables indicating cognitive
demands: facing new tasks, improving work, and doing unlearned things. We consider all of the
three items in order to cover different dimensions of cognitive demands. Although the wording of the
questions on cognitive demands is not identical, the indicators are still comparable to those used in
previous studies [13,28]. The respondents were asked how often they face these demands during their
work and the response scale was frequently, sometimes, rarely, never (see Table 1). In order to keep the
analyses simple and reduce complexity, we recode the variables into indicator variables. For new tasks
and improving work, these dichotomous variables equal 1 if someone reports to experience a cognitive
demand frequently and 0 otherwise. As comparatively few individuals report doing unlearned things
frequently, we collapse sometimes and frequently into one category for this variable.

Table 1. Distribution of cognitive demands.

How Frequently Does It Happen
during Your Work . . . Frequently Sometimes Rarely Never N Stressful? (If Frequently)

New tasks

. . . that you are faced with new
tasks that you have to try to

understand and become
familiar with?

40.2 39.9 15.0 5.0 19,509 18.3

Improve
work

. . . that you improve previous
procedures or try out

something new?
29.2 44.8 17.6 8.4 19,485 n.a.

Unlearned
things

. . . that you are required to do
things that you have not learned or

do not have a mastery of?
8.2 28.6 29.2 34.0 19,489 42.16

Source: Own calculations based on the BIBB/BAuA Employment Survey 2018, weighted results.

A special feature of the BIBB/BAuA Employment Survey is that individuals who report frequently
facing a specific job demand are subsequently asked whether or not they perceive this job demand
as stressful. This allows us to take the individual assessment whether the specific cognitive demand
is perceived as a resource or rather as a demand into account. For the variable “improve work”, the
question whether it is stressful or not was not asked, as this question was not defined as a stressor due
to its rather positive meaning.

Employee well-being is operationalized by three different outcomes. Work-related fatigue (yes = 1,
no = 0) is based on the question of whether the respondent has frequently suffered from emotional
exhaustion in the last 12 months during work, on working days, or both. A comparable dichotomous
measure of fatigue is collected within the European Working Conditions Survey (EWCS) and has been
previously used to study work-related differences in well-being [51]. Moreover, respondents were
asked about their general state of health, which was recoded into an indicator variable for self-rated
good health (excellent/very good/good = 1, not so good/poor = 0). Self-rated health has been a widely
used measure and it was found that it likely considers chronic and acute illnesses [52,53]. Finally, we
consider overall job satisfaction (by asking the question: “And now, all things considered, how satisfied
are you with your work on the whole?”), recoded into an indicator variable (very satisfied/satisfied = 1,
less satisfied/not satisfied = 0), as a measure for overall well-being. Single-item measures of global job
satisfaction have been found to be as reliable as multiple-item measures [54].

As additional working conditions, we consider a measure for work intensity (by asking the
question: “How frequently does it happen during your work that you have to work under great time
pressure or pressure to perform?“), as well as an indicator for the respondent’s autonomy at work (by
asking the question: “How frequently does it occur that you can plan and arrange your own work
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yourself?“). These variables equal 1 if the individuals report frequently facing the working conditions,
and 0 otherwise (sometimes/rarely/never).

As control variables, we include gender, three age groups (15–34, 35–54, 55–65), three dummies
for schooling (low, intermediate, high), four dummies for the occupational status, as well as five sector
dummies (see Table A2 in Appendix A).

3.2. Methods

For ease of interpretation, we performed Ordinary Least Squares (OLS) regression analyses with
robust standard errors. We thus applied linear probability models, given that the cognitive demands,
as well as the health outcome measures, were coded as indicator variables. Coefficients may thus
be interpreted as differences in the probability of the outcome variable—in this case facing a specific
cognitive demand or a certain health condition. Given that linear and logistic models often render
very similar results, we preferred this model, as this interpretation is much more intuitive and fits the
research questions studied somewhat better compared to the interpretation of other methods (e.g., odds
ratios derived from logistic regressions) [55]. In order to adjust for the violation of homoscedasticity,
heteroscedasticity-consistent standard errors were applied.

In a first step, we explored the determinants of cognitive demands by regressing the cognitive
demands on the control variables to get an idea of the groups frequently facing cognitive demands at
work. Second, we explored whether, and to what extent, cognitive demands are related to employee
well-being. We additionally exploited the information on whether or not the specific cognitive demand
is perceived as stressful by restricting the analyses to those reporting to be frequently facing new
tasks or doing unlearned things. In doing so, we aimed to make an effort in testing the P–E fit (see
Section 2) and assess whether the cognitive demands are related to health or whether it depends on the
individual’s characteristics. Moreover, these analyses enabled us to estimate the relationship between
cognitive demands and health at the intensive margin, and thus mitigate the potential bias resulting
from selection into the extent of facing cognitive demands. Previous studies suggest that cognitive
demands might be harmful if they co-occur with work overload [28]. Therefore, in the final analyses
we included interaction terms between one specific cognitive demand (i.e., doing unlearned things)
and two working conditions (work intensity and autonomy) in the regressions of well-being. As a
result, we were able to assess whether or not facing high work intensity or autonomy moderates the
relationship between this cognitive demand and employee well-being. We focused on this cognitive
demand as our analyses revealed that it is strongly related to adverse health or well-being, and,
therefore, can be interpreted as a stressor. Work intensity and job autonomy were chosen, as according
to common work–stress theories, their importance for employee well-being is well explored and widely
accepted. Both the measures for cognitive demands and working conditions were operationalized as
indicator variables, and thus the interaction terms between these two variables can be interpreted as
follows: a positive interaction suggests that the working condition strengthens the association between
the specific cognitive demand and employee well-being, while a negative interaction term mitigates
the association.

4. Results

4.1. Distribution of Cognitive Demands

Table 1 summarizes the variables for cognitive demands studied in this paper. A vast majority
reported to facing new tasks sometimes (39.9%) or even frequently (40.2%). Similarly, about three
quarters of the respondents stated they were either sometimes or frequently required to improve
procedures or try out something new. Doing unlearned things during work was less common; only
8.2% reported that their job frequently required doing things they had not learned or were not able
to perform. With respect to facing new tasks at work, this applied to 18.3%. Among those doing
unlearned things frequently, 42.16% perceived it as stressful.
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4.2. Heterogeneity in Cognitive Demands Across Groups

As a first step, we explored the determinants of workers facing the three different types of cognitive
demands at work by regressing the cognitive demands on socio-demographic characteristics (Table 2,
Columns 1–3). Table 2 shows the results and each column presents the estimates of a separate regression
model taking the different measures of cognitive demands as dependent variables. In general, women
faced cognitive demands at work significantly less often as compared to male employees. For instance,
the probability of facing new tasks at work is 7 percentage points lower for women. With respect to
age, we found that middle-aged and older workers were significantly less likely to perform any of the
cognitive tasks explored as compared to younger workers. High-educated individuals faced cognitive
demands more often than low-educated, whereas the estimate for intermediate-educated individuals
turns out to be significant for facing new tasks only. For new tasks, the educational differences in
cognitive demands were most pronounced; high-educated individuals had a 19 percentage point higher
probability to face new tasks at work compared to low-educated individuals. Regarding occupational
status, white-collar employees, civil servants, and self-employed individuals are significantly more
likely to experience cognitive demands at work as compared to blue-collar workers. Moreover, the
results indicate that cognitive demands are most common within the manufacture sector, while they
are less common in the service sector.

Table 2. Determinants of Cognitive Demands (OLS Regression).

Demand is Stressful A

New Tasks Improve Work Unlearned Things New Tasks Unlearned Things

Gender
Men Reference Reference Reference Reference Reference

Women −0.0761 *** −0.0427 *** −0.0248 *** 0.0442 *** 0.0966 ***
(0.0075) (0.0071) (0.0075) (0.0090) (0.0267)

Age
15–34 Reference Reference Reference Reference Reference
35–54 −0.0225 * −0.0207 * −0.0276 ** 0.0340 ** −0.023

(0.0100) (0.0096) (0.0100) (0.0104) (0.0314)
55–65 −0.0521 *** −0.0634 *** −0.0684 *** 0.0988 *** 0.0901 *

(0.0110) (0.0104) (0.0110) (0.0127) (0.0371)

Schooling
Low Reference Reference Reference Reference Reference

Intermediate 0.0565 *** 0.0153 0.0221 −0.0282 −0.0214
(0.0114) (0.0102) (0.0115) (0.0181) (0.0427)

High 0.1924 *** 0.1154 *** 0.0714 *** −0.0713 *** −0.0916 *
(0.0115) (0.0104) (0.0116) (0.0176) (0.0421)

Occupational status
Blue-collar Reference Reference Reference Reference Reference

White-collar 0.1193 *** 0.0985 *** 0.0551 *** −0.0334 −0.047
(0.0117) (0.0102) (0.0119) (0.0186) (0.0437)

Civil sevant 0.1847 *** 0.1498 *** 0.1793 *** 0.0385 0.0376
(0.0181) (0.0166) (0.0181) (0.0254) (0.0610)

Self-employed 0.2003 *** 0.2207 *** 0.0273 −0.0706 ** −0.1430 *
(0.0178) (0.0167) (0.0176) (0.0222) (0.0620)

Sector
Public sector Reference Reference Reference Reference Reference
Manufacture 0.0690 *** 0.0622 *** 0.0374 ** −0.0663 *** −0.1013 *

(0.0115) (0.0110) (0.0116) (0.0135) (0.0412)
Craft −0.0033 −0.0444 *** 0.0336 * −0.0964 *** −0.1455 **

(0.0151) (0.0134) (0.0151) (0.0185) (0.0526)
Service −0.0332 *** −0.0329 *** −0.0180 −0.0710 *** −0.0783 *

(0.0099) (0.0091) (0.0098) (0.0126) (0.0375)
Other −0.0352 ** −0.0085 0.0103 −0.0335 −0.0827

(0.0135) (0.0126) (0.0135) (0.0175) (0.0478)

Constant 0.2719 *** 0.1964 *** 0.3209 *** 0.2486 *** 0.5362 ***
(0.0173) (0.0159) (0.0175) (0.0254) (0.0627)

Adj. R2 0.0538 0.0388 0.0170 0.0345 0.0460
N 18,554 18,532 18,535 8235 1561

A Corresponds to the subgroup of individuals who reported frequently facing the specific cognitive demand; Note:
* p < 0.05, ** p < 0.01, *** p < 0.001; Robust standard errors in parentheses. Source: Own calculations based on the
BIBB/BAuA Employment Survey 2018, unweighted results.
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Interestingly, the results were opposed (Table 2, Columns 4 and 5) when we focused on the
subjective perception of cognitive demands with respect to the question on whether it is stressful or not
(given the respondent faced the specific cognitive demand frequently).; the probability of perceiving
new tasks or doing unlearned things at work as stressful was significantly higher for women and older
people as well as low-educated individuals.

4.3. Cognitive Demands and Well-Being

In the next step, we assessed whether cognitive demands were related to indicators of well-being
(Table 3, Columns 1–3). Again, each column reports the estimates of separate regressions taking
the different indicators of well-being as dependent variables. Overall the estimates revealed that
cognitive demands played an important role for employee well-being—independent from their
socio-demographic characteristics. With respect to fatigue, it turned out that all cognitive demands
considered were associated with a higher probability of feeling fatigued. For instance, doing unlearned
things sometimes or frequently was associated with a 10.6 percentage point higher probability of
suffering from fatigue during work or on working days. Regarding overall health, the results varied
across the different cognitive demands. While the probability of reporting to be in good health was not
significantly related to facing new tasks at work, it was positively correlated with improving work. In
contrast, doing unlearned things was associated with a reduced probability of reporting good health.
Regarding job satisfaction, it turned out that on average, individuals facing new tasks and improving
work frequently were more likely to be satisfied with their job. On the contrary, doing unlearned
things was often associated with lower job satisfaction. The results indicate that cognitive demands
might be related to both resource and demand.

Table 3. Cognitive Demands and Well-Being (OLS Regression).

Demand is Stressful A

Fatigue Overall Health Satisfaction Fatigue Overall Health Satisfaction

Cognitive demands
New tasks 0.0289 *** −0.0038 0.0138 ** 0.1665 *** −0.0867 ** −0.0826 **

(0.0073) (0.0056) (0.0046) (0.0383) (0.0334) (0.0299)
Improve

work 0.0184 * 0.0147 ** 0.0252 ***

(0.0077) (0.0056) (0.0045)
Unlearned

things 0.1064 *** −0.0454 *** −0.0510 *** 0.2227 *** −0.1065 *** −0.1312 ***

(0.0071) (0.0055) (0.0046) (0.0356) (0.0287) (0.0255)

Adj. R2 0.0339 0.0396 0.0149 0.1256 0.1282 0.0591
N 18,453 18,462 18,475 1146 1151 1151

A Corresponds to the subgroup of individuals who reported frequently facing the specific cognitive demand; Note:
* p < 0.05, ** p < 0.01, *** p < 0.001; Robust standard errors in parentheses; control variables included gender as well
as dummies for age group, schooling, occupational status, and sector (see Table 2). Source: Own calculations based
on the BIBB/BAuA Employment Survey 2018, unweighted results.

The relationship between cognitive demands and well-being might be (partly) driven by whether
or not individuals perceive the respective cognitive demand as stressful. For that reason, we now focus
on individuals facing cognitive demands frequently and compare those perceiving it as stressful to
those who do not regard it as a stressor (Table 3, Columns 4–6). As expected, the estimates became
much larger. Perceiving it stressful to face new tasks or to do unlearned things at work was significantly
associated with adverse health, e.g., with a higher probability of feeling fatigued but also with a lower
probability of being satisfied with the job.

4.4. Cognitive Demands, Interactions with Other Working Conditions, and Well-Being

Table 4 reports the results of the interaction models with each column presenting the results of
a separate regression. The models presented in Table 4 differ from the model estimated in Table 3,
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as the other cognitive demands (new tasks and improve work) are not included. For this reason, we
also report the results for the relationship between unlearned things and the indicators for well-being
where work intensity and autonomy have not been included (Table 4, Column 1, 3, 5). However, the
estimates are quantitatively and qualitatively comparable to those presented in Table 4.

Table 4. Cognitive Demands, Interactions with Work Intensity and Autonomy, and Well-Being
(OLS Regression).

Fatigue Fatigue
Overall
Health

Overall
Health

Satisfaction Satisfaction

Cognitive demands
Unlearned things 0.1148 *** 0.1234 *** −0.0449 *** −0.0578 *** −0.0450 *** −0.0649 ***

(0.0069) (0.0153) (0.0053) (0.0128) (0.0045) (0.0114)

Other working conditions
Work intensity 0.1561 *** −0.0713 *** −0.0557 ***

(0.0081) (0.0064) (0.0050)
Autonomy −0.0282 ** 0.0414 *** 0.0682 ***

(0.0091) (0.0077) (0.0064)

Interactions
Unlearned things x work intensity 0.0077 −0.0049 0.0031

(0.0138) (0.0106) (0.0088)
Unlearned things x autonomy −0.0437 ** 0.0314 * 0.0310 **

(0.0158) (0.0133) (0.0119)

Adj. R2 0.0324 0.0654 0.0397 0.0550 0.0123 0.0380
N 18,491 17,839 18,499 17,845 18,513 17,861

Note: * p < 0.05, ** p < 0.01, *** p < 0.001; Robust standard errors in parentheses; control variables included gender as
well as dummies for age group, schooling, occupational status, and sector (see Table 2). Source: Own calculations
based on the BIBB/BAuA Employment Survey 2018, unweighted results.

The interaction terms (Table 4, Column 2, 4, 6) revealed that work autonomy likely buffers
the adverse relationship between cognitive demands (i.e., doing unlearned things) and employee
well-being to some extent. While doing unlearned things was related to a 12.3 percentage point
higher probability of feeling fatigued for those employees experiencing little autonomy at work, the
association was reduced by 4.4 percentage points for those individuals reporting a high level of job
autonomy. The same was also true with respect to overall health and job satisfaction. For instance,
while doing unlearned things was related to a 5.8 percentage point lower probability of being in good
health for individuals with a low level of job autonomy, the negative association was about half as
strong for employees with a high level of autonomy. Regarding work intensity, the interactions turned
out to be insignificant and quantitatively negligible.

5. Discussion and Conclusions

Cognitive Demands are an integral part of work environments nowadays. However, these
demands have received little attention on how they relate to employee well-being. Based on
the integrated model of psychosocial work characteristics and consequences of strain [28], we
assumed that cognitive demands might be both positively and negatively related to the employees’
attitudes and health. Furthermore, based on P–E fit theories, we expected that the perception of
whether cognitive demands are stressful or not would largely depend on socio-demographic and
work-related characteristics.

The theoretical assumptions were largely supported and the main result of our study is that
cognitive demands play an important role in the workers’ well-being. Our analyses suggest that all
cognitive demands considered are associated with a higher probability of feeling fatigued. However,
with respect to self-rated overall health status and job satisfaction, the results are ambiguous, depending
on the specific cognitive demand considered. On the one hand, improving work is positively related
to good health and job satisfaction, while doing unlearned things is negatively associated with these
outcomes. Therefore, the results indicate that cognitive demands might be related to both resource
and demand—depending on the specific type of cognitive demand. These findings emphasize the
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immanent assumption of Glaser et al.’s [28] model that a fine-grained distinction of job demands is
needed to analyze the associations between working conditions and the employees’ attitudes and
health. Furthermore, the results strengthen the theoretical challenge–hindrance framework. Cognitive
demands trigger strain, but they can also have a satisfying effect. That is because cognitive demands
often involve task variation or learning, which likely improves the employees’ personal development
and might thus be health-enhancing in the long run [19]. However, how the cognitive demands are
designed seems to be crucial, and whether or not these demands co-occur with other job demands and
if employees assess cognitive demands as stressful. While facing new tasks and improving work are to
some extent positively related to well-being, doing unlearned things is consistently negatively related
to employee well-being. In addition, perception of stress in relation to facing new tasks or to doing
unlearned things at work is significantly associated with a higher probability of feeling fatigued, but
also with a lower probability of being satisfied with the job. This result strengthens the importance
of the challenge and hindrance appraisal as an explanatory mechanism for the relationship between
cognitive demands and well-being. The challenge appraisal thus reflects the perception of situations
enabling personal development. In contrast, the hindrance appraisal is related to individual frustration
due to the prevention of the fulfilment of self-relevant goals [13,38,40]. The interaction analyses further
reveal that autonomy might mitigate the negative association between doing unlearned things and
well-being to some extent. In line with previous studies and theories, this finding further emphasizes
the role of autonomy as an important resource to buffer stressors at work [34,56]. Overall, our findings
support the idea that specific working conditions might be related to both demand and resource and
that more research based on integrated models of different working conditions, including cognitive
demands, are needed.

Moreover, our analyses on the determinants of cognitive demands reveal that different groups
of employees face cognitive demands at work to varying degrees. A vast majority reported facing
new tasks at work, while doing unlearned things during work was less common. This might partly
be attributable to the relatively negative wording of this question (see Table 1). Moreover, the three
variables are also different from a theoretical perspective; performing new tasks and improving
procedures at work also refer to task variation, which might be interpreted as a resource, not only
as a stressor. The analyses also indicate that the extent to which individuals perceive cognitive
demands as stressful varies across different groups of employees. High-educated employees most
frequently report facing cognitive demands as compared to low-educated employees. As expected,
this suggests that knowledge-intensive occupations in particular are exposed to cognitive demands. In
contrast, the probability of perceiving cognitive demands at work as stressful is significantly higher
for low-educated individuals. This is in accordance with the assumptions derived from the P–E fit
theories. Cognitive demands are an integral part of the work of high-educated employees and thus
probably also a significant part of the satisfaction of needs. It can also be assumed that highly educated
individuals are more likely to actively ask for new tasks to reach job satisfaction of needs. In addition,
high-educated employees often dispose of more resources at work, such as a higher level of autonomy,
as compared to low-educated employees [57]. Our findings emphasize that the match of individual
needs and requirements in the workplace is crucial. Future research should focus on this in more depth
in order to investigate the impact of different cognitive demands with regard to content and varying
degrees of difficulty on the attitudes and health of different employment groups.

5.1. Limitations

Although this study is the first examining the relationship between cognitive demands and
employee well-being based on a large data set representative for the German working population,
there are some limitations that have to be acknowledged. First, the interpretation is limited due to
the cross-sectional nature of the study. Thus, the analyses allow alternative explanations as we are
not able to account for reverse causality or unobserved heterogeneity. Consequently, future research
should elaborate on this, for example by replicating the analyses within a longitudinal study design.
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Second, all measures were based on self-reports from participants, raising the risk of overestimated
results due to common method biases [58]. However, various authors point out that subjective views
are certainly an important indicator of objective health-related outcomes [59]. Self-reports may not be
too problematic when investigating interaction effects: Common method effects are likely attenuating
rather than strengthening interactions [60]. Third, we used single items to measure cognitive demands.
Although single item measures are found to be valid [55,61], studies and theories presented at the
beginning of the paper suggest that cognitive demands might be a multi-dimensional concept on which
future research should focus on. Finally, our analyses are based on the whole working population
rendering knowledge on the relationship between cognitive demands and employee well-being in
a general sense, which can be interpreted as a first step in discovering this issue. In order to better
understand this relationship, future research should elaborate on the heterogeneity across groups, for
example by performing subgroup analyses with respect to gender, age groups, and educational level,
but also occupations. This is crucial in order to derive concrete recommendations for action.

5.2. Practical Implications

This study adds to the limited research on the relationship between cognitive demands and
employee well-being. Our results indicate that cognitive demands are both stressors and resources.
Considering the rise of new (communication) technologies [62], cognitive demands at work seem
to be an important but widely neglected topic in modern societies. On the one hand, the results
underline the beneficial effects of cognitive demands at work. Cognitive demands should be included
in work tasks, giving employees the opportunity to improve their personal development. However,
the cognitive demands should not over-strain employees. Organizations have the responsibility to
design workplaces according to the needs of their employees. To ensure that the employer is informed
about the cognitive demands of their employees, cognitive demands should also be included in the risk
assessment and be a part of employee appraisals. Furthermore, organizations could create competence
teams in which employees could exchange information on new challenges and learn from each other.
Finally, organizations should offer additional training in order to support employees in developing
individual coping strategies by considering the needs of different groups of employees.
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Appendix A

Table A1. Overview of BIBB/BAuA Employment Survey.

BIBB/BAuA Employment Survey

Data owner
German Federal Institute for Vocational Education and Training (BIBB)
and the German Federal Institute for Occupational Safety and Health
(BAuA)

Survey
Repeated cross-section, conducted every six years (comparable since
2006); Latest survey carried out in 2018

Interview Telephone interviews (CATI) since 2006

Sample Approximately 20.000 employees
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Table A1. Cont.

BIBB/BAuA Employment Survey

Target population

Representative for the German working population; Includes
individuals belonging to the labor force (having a paid work), aged 15
and over, with a regular work time of at least 10 h per week.
Apprentices are excluded.

Purpose of Data Collection

Research according to the research programs of BIBB and BAuA; Aim to
provide differentiated and representative information regarding the
working population and jobs in Germany for quantitative employment
and qualification research as well as for occupational health and safety
reporting.

Subjects

Among others: Working conditions, work load, work-related health,
main fields of responsibility, level of requirements, knowledge
requirements, work requirements, need for advanced training, school
education, vocational and advanced training, professional career,
employment that is adequate to the vocational training, career changes,
applicability of professional qualifications

Further information https://www.bibb.de/en/12138.php

Table A2. Sample Statistics.

Variables %

Cognitive Demands
New tasks (frequently) 40.2
Improve work (frequently) 29.2
Unlearned things
(frequently/sometimes) 36.8

Gender
Men 54.5
Women 45.5

Age
15–34 27.2
35–54 51.2
55–65 21.7

Schooling
Low 22.4
Intermediate 38.1
High 39.6

Occupational status
Blue-collar 18.7
White-collar 68.4
Civil sevant 5.4
Self-employed 7.5

Sector
Public sector 25.0
Manufacture 20.6
Craft 11.7
Service 32.3
Other 10.4

Work intensity (frequently)
Time pressure/pressure to perform 48.2

Autonomy (frequently)
Arranging own work 65.4

Source: Own calculations based on the BIBB/BAuA employment survey 2018, weighted results.
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Abstract: Employers are increasingly interested in offering workplace wellness programs in addition to
occupational health and safety (OHS) activities to promote worker health, wellbeing, and productivity.
Yet, there is a dearth of research on workplace factors that enable the implementation of OHS and
wellness to inform the future integration of these activities in Canadian workplaces. This study
explored workplace demographic factors associated with the co-implementation of OHS and wellness
activities in a heterogenous sample of Canadian workplaces. Using a cross-sectional survey of
1285 workplaces from 2011 to 2014, latent profiles of co-occurrent OHS and wellness activities were
identified, and multinomial logistic regression was used to assess associations between workplace
demographic factors and the profiles. Most workplaces (84%) demonstrated little co-occurrence of
OHS and wellness activities. Highest co-occurrence was associated with large workplaces (odds ratio
(OR) = 3.22, 95% confidence interval (CI) = 1.15–5.89), in the electrical and utilities sector (OR = 5.57,
95% CI = 2.24–8.35), and a high people-oriented culture (OR = 4.70, 95% CI = 1.59–5.26). Promoting
integrated OHS and wellness approaches in medium to large workplaces, in select industries, and
emphasizing a people-oriented culture were found to be important factors for implementing OHS and
wellness in Canadian organizations. Informed by these findings, future studies should understand the
mechanisms to facilitate the integration of OHS and wellness in workplaces.

Keywords: workforce demographics; health promotion; injury prevention; occupational health

1. Introduction

The workplace is a social determinant of health, with employment and working conditions linked
to a range of health, functioning, and quality-of-life outcomes [1,2]. Work-related injuries and illnesses
are associated with morbidity and substantial financial and social costs, and health hazards from
work can also impact people’s personal lives and lifestyle [3,4]. Studies also show that lifestyle risk
factors (e.g., being a smoker, stressful lives outside of work, being obese, and heavy alcohol use) can
increase the likelihood of sustaining workplace injuries more so than among those without such risk
factors [5,6]. North American employers are required to provide occupational health and safety (OHS)
activities that minimize negative health effect due to worker exposures to job-related risks and hazards.
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In comparison, workplace health promotion or wellness activities are voluntarily provided by some
employers to improve worker wellbeing through health behavior changes and are shown to have short
and long-term health and productivity benefits [7,8].

There has been a shift in thinking about how workplaces can better integrate safety into the
overall wellbeing of their workforce [9]. Wellness and OHS programs share the goal of protecting
and improving worker health and given these overlaps it makes sense to integrate both. Integrating
OHS and wellness activities is expected to have greater effects on health, safety, and wellbeing than
if the activities operated separately from each other [10,11]. This approach, commonly referred to as
Total Worker Health® in the US, is widely endorsed by international health and labor agencies [12–14]
with the consensus that it will lead to improvements in the long-term well-being of workers and their
families, and reduce pressures on healthcare and social security systems [13,14].

Several studies have demonstrated links between the characteristics of workplaces (workplace
demographic factors) and the implementation and integration of OHS and wellness activities. For
example, the manufacturing sector reports a higher number of OHS and wellness activities than other
sectors [15,16], and smaller workplaces are likely to offer fewer OHS and wellness programs than larger
organizations [15,17,18]. Examining workplaces in the US Midwest, McLellan et al. found leadership
support and having an OHS committee to be important contributors to implementing integrated
approaches [19]. Tremblay et al. examined Massachusetts employers and found a high degree of
coordinated activities among unionized workplaces and in construction, healthcare, manufacturing,
and entertainment industries [18]. These and other studies are limited in their focus on small
workplaces [17,19] and sampled few larger workplaces [18]. A greater focus on medium to large
in addition to smaller workplaces can further uncover factors enabling integrated activities as larger
workplaces are likely to have more resources to support these activities [20]. Furthermore, much of
the research examining relationships between workplace factors and the implementation of OHS and
wellness have focused on US workplaces and little is known about the extent that these activities
co-occur in Canadian workplaces. To inform research and policy recommendations towards the
widespread adoption of integrated worker health approaches in Canada, research evidence is needed
to understand the extent that OHS and wellness activities co-occur as a necessary first step towards
identifying the current status quo and the workplace factors that can be amenable targets for integrated
approaches in the future.

The objective of this study was to explore the workplace demographic factors associated with the
concurrent implementation of OHS and wellness activities in Canadian workplaces. The study has
two research questions (RQ): RQ1—“What is the extent that OHS and wellness activities co-occur in
workplaces?” RQ2—“Are there associations between workplace demographic characteristics and the
co-occurrence of OHS and wellness activities?” These questions were explored in a cross-section of a
large, heterogenous sample of small, medium, and large workplaces in Ontario, Canada. Informed
by evidence from US studies, we hypothesized that large and unionized workplaces in specific
industry sectors have a higher co-occurrence of OHS and wellness activities than workplaces with
other demographic characteristics.

2. Materials and Methods

2.1. Data Sources

This study analyzed data from the Ontario Leading Indicators Project (OLIP), a cross-sectional
survey conducted by researchers at the Institute for Work & Health from 2011 to 2014 in partnership
with health and safety associations in Ontario, Canada. The aim of the OLIP study was to identify
leading indicator measures for workplaces to improve their health and safety performance before
injuries and illnesses occur. Study details are available elsewhere [21]. Briefly, OHS and wellness
data were collected in collaboration with four OHS associations representing employers from most
labor sectors in Ontario. The target population consisted of organizations registered with the
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Workplace Safety & Insurance Board (WSIB), an organization responsible for workers’ compensation to
approximately 62.5% of Ontario’s workforce [22]. Workplace Safety & Insurance Board compensation
coverage is optional for certain workers such as independent contractors, sole proprietors, and partners
in partnerships. Organizations included in the study analysis had at least one full-time employee in
the following industries: education, electrical and utilities, agriculture, manufacturing, municipal,
healthcare, service, pulp and paper, forestry, and mining. Other industries were not examined.

2.2. Sampling and Recruitment

Workplaces were identified by random stratified sampling based on the following variables:
industrial sector, geographic region, and size. Study recruitment took place from 15 March 2011, to 27
August 2012, which began with the OLIP study’s health and safety association partners making initial
contact with organizations to solicit their interest. If an organization consented to take part in the study,
the person most knowledgeable about health and safety at their organization completed an online
English-language questionnaire. Respondents were also given the option to complete the questionnaire
by mail or phone. Questionnaires were administered to each respondent in a random sequence. Three
to ten follow-up e-mails or phone calls were sent to remind participants to complete questionnaires.
The study was approved by the University of Toronto’s research ethics board (protocol 25363).

2.3. Measures

2.3.1. Independent Variables: Workplace Demographic Characteristics

The independent variables used in the analysis were workplace demographic characteristics
chosen a priori from the available literature as they were found to be linked to the co-occurrence of OHS
and wellness activities. The following variables were examined, workplace size (four categories; small
and without a Joint Health and Safety Committee, JHSC (reference category)), union status (unionized,
non-unionized (reference category), don’t know), industry sector (eight sectors; manufacturing sector
(reference category)). Workplace culture factors previously found to be associated with OHS and
wellness implementation [19,23] were examined using a measure of workplace health and safety
leadership (lowest = 1 (reference category), highest = 4), and a measure of people-oriented culture
(lowest = 1 (reference category), highest = 4) (Supplementary Table S1).

Union status (i.e., at least part of the workforce is represented by a union) was self-reported in the
OLIP questionnaire. Questionnaire responses were linked to corresponding 2009 WSIB administrative
records to obtain additional information on a workplace’s industry sector classification. Workplace
size was self-reported and categorized according to Statistics Canada classifications [24] as follows,
small workplaces had 1 to 99 employees, medium workplaces had 100 to 499 employees, and large
workplaces had ≥500 employees. Workplace size was a proxy of OHS infrastructure and accordingly,
small workplaces were further classified by whether they reported having a JHSC (consists of labor and
management representatives regularly meet to deal with health and safety issues). This categorization
was based on the mandatory Ontario labor requirement that workplaces with >20 employees must
have a JHSC. An organization’s leadership support and culture were examined using two subscales
selected a priori from the Organizational Policies and Practices questionnaire [25,26]: Health and Safety
Leadership (six items) and People-Oriented Culture (four items). Participants rated the extent their
organization achieved these subscales on a five-point scale from 0% (never) to 100% (always). Each
subscale item was averaged to a score ranging from 0 (low) to 4 (high).

2.3.2. Occupational Health and Safety and Wellness Activities

A workplace’s OHS activities were measured by the availability of factors related to safe and
effective OHS performance as an alternative measure to the number of OHS activities offered by
workplaces as these can vary by working conditions and industry sector. For example, workplaces
in high hazard industries are likely to overrepresent higher OHS activities than other workplaces.
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Occupational health and safety performance was measured using the Institute for Work & Health’s
Organizational Performance Metric (IWH-OPM) tool, which has been shown to be predictive (i.e.,
valid and reliable) of future injury and illness rates [27,28]. The eight-item IWH-OPM tool was
developed by a consensus process among a team of researchers and health and safety professionals [28].
For each IWH-OPM item, respondents rated the percent of time that certain practices occurred in their
workplace, from 1 (0–20%) to 5 (80–100%). Scores for each item were summed to estimate a total OHS
performance score, with a highest score of 40 (a score of 5 for all items) indicating that all eight OHS
practices took place most to all the time in a workplace.

A workplace’s wellness activities were assessed by dichotomous (“yes” or “no”) responses to
the question: “during the last 12 months, did your company offer any of the following programs to
employees and/or their families?” The range of wellness activities were selected from the literature
and the Centers for Disease Control and Prevention’s Workplace Health Model [29,30]. Wellness
programs included screenings (blood pressure, diabetes, cholesterol, and cancer), smoking cessation
classes, physical activity and/or fitness classes, and educational resources. Wellness policies included
flexible work hours to engage in wellness activities, encouraging fitness breaks, and healthy food
choices. Supportive environments for wellness activities included providing shower facilities, signage
to encourage stair use, and on-site fitness facilities or walking trails. The total number of wellness
activities was derived from a total score of 25 possible options.

2.3.3. Outcome Variable: Co-Occurrence of Occupational Health and Safety and Wellness Activities

Occupational health and safety performance and wellness activities were examined as continuous
variables and categorized into profiles based on similar response probability patterns for the total
scores of each activity.

2.4. Analyses

Statistical analyses were conducted using commercially-available statistical software, SAS v. 9.4
(SAS Institute Inc., Cary, NC, USA) [31] and Mplus v. 8.0 (Muthén & Muthén, Los Angeles, CA,
USA) [32], and tests were two-sided with significance set at p = 0.05. Workplaces represented by
OLIP questionnaire responses were statistically weighted to permit inferences from the sample to a
comparable population of Ontario organizations based on strata of workplace size, region, and industry
sector. For RQ1, mean values of OHS and wellness activities were compared separately according
to workplace size, union status, industry sector, health and safety leadership, and people-oriented
culture. Analysis of variance was used to examine differences in the mean OHS and wellness activities
scores. Workplaces were assigned to ‘profiles’ based on the probability that they had similar numbers
of OHS and wellness activities to other workplaces using Mplus’s latent profile analysis function.
The latent profile analysis statistical technique aims to recover hidden groups from observed data,
similar to clustering techniques, but is more flexible because the approach is based on an explicit
model of the data, and accounts for the fact that recovered groups are uncertain [33]. Data on OHS
performance scores and number of wellness activities were transferred from SAS to Mplus and
analyzed as continuous variables in a mixture model with sample weights. Several models were fit
with increasing numbers of profiles (one profile, two profiles, three profiles etc.). A decision on the
most suitable number of profiles fitting the data was made by inspecting model-fit statistics for the
Lo–Mendell–Rubin adjusted likelihood ratio test. The Lo–Mendell–Rubin test had a p-value of 0.58
when comparing four profiles to three profiles, suggesting that three profiles sufficiently modelled
the data. For RQ2, associations between the latent profile groups and workplace demographic
characteristics (independent variables) were estimated using multinomial logistic regression by
transferring latent profile probability data generated from Mplus back into SAS and matching them to
corresponding data from individual survey respondents. The odds of a co-occurrence profile associated
with a workplace characteristic of interest compared to the odds of the lowest co-occurrence profile
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and a reference workplace characteristic (e.g., a small workplace without a JHSC) were described as
odds ratios (OR) and 95% confidence intervals (CIs).

3. Results

3.1. Descriptive Statistics

Representatives from 1692 organizations responded to the OLIP survey from 7285 approached
(23.2% response rate). Excluded from the analysis were respondents with missing data for the variables
of interest or if respondents did not indicate “none of the above” if indicating the absence of wellness
activities rather than overlooking the question, to leave a final analytical sample of 1285 responses.
Most respondents were managers (36%) and had >5 years of experience at their organization (70%).
Table 1 describes the workplace demographic characteristics. Most workplaces were classified as small
and without a JHSC (53%), non-unionized (90%), and in the manufacturing (30%) or service (54%)
sectors. The most frequently reported wellness programs were employee assistance programs (EAPs)
(15%), physical activity and/or fitness programs (14%), and stress reduction programs (13%), while
different health screening and education programs were reported the least. The most frequent wellness
policy was flexible hours (40%) followed by working from home (14%). Onsite shower facilities (15%)
was the most frequently reported environmental support.

Table 1. Characteristics of surveyed workplaces (n = 1285). Statistically-weighted values described.

Characteristic n % or M SD

Workplace size
Small (<100 employees) without a JHSC 171 53.2 4.1
Small (<100 employees) with a JHSC 511 28.3 3.3
Medium (100 to 499 employees) 267 8.0 1.8
Large (>500 employees) 81 1.9 0.8

Union status
Non-unionized 964 90.1 1.9
Unionized 304 5.9 0.9
Don’t know 10 4.1 4.2

Industry sector
Manufacturing 440 30.4 1.4
Service 412 53.6 2.9
Healthcare 197 4.4 0.6
Agriculture 161 10.2 1.4
Education 81 0.8 0.1
Municipal 62 0.4 0.1
Pulp and paper 24 0.1 <0.1
Electrical and utilities 13 0.1 <0.1

Occupational health & safety performance (IWH-OPM, range: 1 to 5)
Formal safety audits at regular intervals 3.3 15.3
Organization values ongoing safety improvement 4.3 9.4
Safety as important as work production and quality 4.4 9.5
Workers and supervisors have information to work safely 4.5 8.5
Employees always involved in health and safety decisions 4.3 9.3
Those in charge of safety have authority to make necessary changes 4.5 9.1
Positive recognition for those who act safely 4.0 11.9
Everyone has the tools and/or equipment to complete work safely 4.6 7.9
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Table 1. Cont.

Characteristic n % or M SD

Workplace wellness activities
Flexible work hours for wellness 484 39.8 2.2
Have onsite shower facilities 365 15.0 2.2
Employee assistance programs 394 14.6 2.5
Physical activity and/or fitness programs 272 14.2 2.4
Programs to prevent/reduce stress 226 12.6 2.4
Self-care books/tools 210 11.9 2.1
Nutrition education 221 11.7 2.4
Education on balancing work and family 164 11.4 2.2
Provide or encourage fitness breaks 158 8.1 1.7
Have fitness or walking trails on site 133 6.4 1.5
Health risk assessment 87 5.8 1.9
Smoking cessation classes/counselling 184 5.7 1.5
Weight management classes/counselling 115 5.2 1.9
Screenings for high blood pressure 83 5.2 1.6
Alcohol or drug abuse support programs 173 4.3 0.9
Cholesterol reduction education 68 4.1 1.4
Screenings for cholesterol level 35 3.2 1.6
Screening for diabetes 30 2.4 1.3
Chronic disease management programs 66 2.3 0.9
Promotions/discounts to encourage health food choices 158 2.2 0.9
Label health food choices in cafeteria 76 2.2 1.0
Nurse advice line 41 1.9 0.8
Screenings for any form of cancer 24 1.7 0.9
Have signage to encourage people to use the stairs 41 1.7 0.9
HIV/AIDS education 22 0.4 0.1

M, Mean; SD, Standard Deviation; JHSC, Joint Health and Safety Committee; IWH-OPM, Institute for Work &
Health-Organizational Performance Metric tool; HIV/AIDS, Human Immunodeficiency Virus/Acquired Immune
Deficiency Syndrome.

3.2. Co-Occurrence of Occupational Health and Safety and Wellness Activities

The number of OHS and wellness activities were found to be poorly correlated (Pearson’s r = 0.14)
indicating that the co-occurrence of both was low among the surveyed workplaces. Figure 1 shows
common profiles of co-occurrent OHS and wellness activities according to latent profile analysis. Three
distinct profiles of workplace OHS and wellness activities were identified. Profile 1 indicated the group
of workplaces with the lowest occurrence of OHS and wellness activities (84% of responses), with
a mean of 33 OHS activities and no wellness activities. Profile 2 indicated the group of workplaces
with the highest occurrence of OHS and wellness activities (4% of responses), with a mean of 37 OHS
activities and 10 wellness activities. Profile 3 indicated the group of workplaces with a moderate
co-occurrence of OHS and wellness activities (13% of responses), with a mean of 34 OHS activities and
four wellness activities.
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Figure 1. Co-occurrence of workplace occupational health and safety (OHS) and wellness activities
based on workplaces with similar profiles. (a) Co-occurrence profiles (lowest co-occurrence (red circle),
moderate co-occurrence (orange diamond), highest co-occurrence (green cross)) and (b) descriptive
characteristics of the profiles. SE, Standard Error.

3.3. Asociations between Workplace Demographic Characteristics and the Co-Occurrence of Occupational
Health and Safety and Wellness Activities

Table 2 shows associations between workplace demographic characteristics and the co-occurrence
profiles of OHS and wellness activities. Increasing workplace size was associated with greater odds of
a workplace being classified in the highest (profile 2) and moderate (profile 3) co-occurrence profiles
compared to small workplaces without a JHSC. Large workplaces were estimated to have the greatest
odds of being in the highest co-occurrence profile compared to small, non-JHSC workplaces (OR = 3.22,
95% CI = 1.15–5.89). Compared to small, non-JHSC workplaces, medium workplaces were most likely
to be classified in the moderate co-occurrence profile (profile 3) (OR = 4.71, 95% CI = 1.42–8.74), followed
by large workplaces (OR = 2.22, 95% CI = 1.05–4.52). Unionized workplaces were more likely to be a
member of the highest co-occurrence profile (profile 2) (OR = 1.52, 95% CI = 0.48–4.88) or moderate
co-occurrence profile (OR = 1.03, 95% CI = 0.33–3.27) compared to non-unionized workplaces, although
these estimates were not statistically significant. Workplaces in the electrical and utilities (OR = 5.57,
95% CI = 2.24–8.35) and municipal (OR = 5.52, 95% CI = 0.91–8.43) industry sectors were most likely
to be classified as a highest occurrence profile compared to the manufacturing sector, although the
association with the municipal sector was not statistically significant. Workplaces in the electrical
and utilities (OR = 7.67, 95% CI = 2.46–10.50) and municipal sectors (OR = 6.97, 95% CI = 1.80–9.06)
were also most likely to be classified in the moderate co-occurrence profile. No statistically significant
associations were found between scores for health and safety leadership and the likelihood of highest
and moderate co-occurrence profiles. Workplaces rated highest for people-oriented culture were
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likely to be classified in the highest co-occurrence profile (OR = 4.70, 95% CI = 1.59–5.26) compared to
lowest-rated workplaces. No statistically significant associations were found between people-oriented
culture ratings and the moderate co-occurrence profile.

Table 2. Associations between workplace demographic characteristics and the co-occurrence of
occupational health and safety and wellness activities (n = 1285) 1.

Characteristic

Profile 2 Profile 3

Highest Co-Occurrence Moderate Co-Occurrence

OR (95% CI)

Workplace size
Small (<100 employees) without a JHSC Reference Reference
Small (<100 employees) with a JHSC 0.32 (0.05–2.19) 1.48 (1.15–4.25)
Medium (100 to 499 employees) 2.76 (0.43–3.59) 4.71 (1.42–8.74)
Large (>500 employees) 3.22 (1.15–5.89) 2.22 (1.05–4.52)

Union status
Non-unionized Reference Reference
Unionized 1.52 (0.48–4.88) 1.03 (0.33–3.27)

Industry sector
Manufacturing Reference Reference
Agriculture 1.00 (0.11–9.20) 0.78 (0.46–1.50)
Pulp and paper 0.50 (0.11–2.21) 0.51 (0.10–2.70)
Education 0.74 (0.15–3.67) 4.90 (0.28–8.77)
Electrical and utilities 5.57 (2.24–8.35) 7.97 (2.46–10.50)
Municipal 5.52 (0.91–8.43) 6.97 (1.80–9.06)
Healthcare 1.76 (0.68–4.56) 2.12 (0.72–6.28)
Service 0.13 (0.03–0.59) 1.87 (0.73–4.80)

Health and safety leadership
1 (low) Reference Reference
2 1.77 (0.25–2.66) 0.52 (0.12–2.24)
3 5.19 (0.95–7.52) 0.50 (0.15–1.69)
4 (high) 4.77 (0.73–5.99) 0.60 (0.21–1.74)

People-oriented culture
1 (low) Reference Reference
2 1.63 (0.96–2.40) 3.59 (0.77–6.88)
3 1.73 (2.20–4.41) 4.63 (0.93–6.02)
4 (high) 4.70 (1.59–5.26) 2.77 (0.62–5.42)

1 Reference profile category: Profile 1 (lowest co-occurrence). Reference, OR = 1.00; OR, odds ratio; CI, confidence
interval; JHSC, Joint Health and Safety Committee.

4. Discussion

This study surveyed a large and diverse sample of workplaces to examine the extent that OHS and
wellness activities co-occur and identified the workplace characteristics most likely to be associated
with the co-occurrence of the activities. Most workplaces surveyed reported having few OHS and
wellness activities. Large workplaces, those in the electrical and utilities sector, and with a high
rating for people-oriented culture were factors most associated with a high co-occurrence of OHS
and wellness activities. Large and medium-size workplaces, those in the electrical and utilities, and
municipal sectors were associated with a moderate co-occurrence of activities.

This study found a fewer number of wellness activities in Ontario workplaces compared to US
studies where at least three-quarters of workplaces reported one or more wellness activity [17,18].
This difference may be due to the fewer incentives for Canadian employers to invest in wellness
activities as most medically-necessary services are covered by Canada’s public healthcare system.
Furthermore, employer contributions to healthcare costs are comparatively modest. The higher number
of EAPs compared to other wellness activities is unsurprising as small workplaces represented the
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highest proportion of respondents in the study. The outsourcing of resources to EAPs can represent
a better investment for small workplaces compared to more costly investments in onsite wellness
activities [20]. Small organizations also experience several obstacles to implementing wellness activities
such as constraints in assigning resources and dedicated staff for wellness initiatives, perceiving a lack
of employee interest in participating in wellness activities, or have poor access to health promotion
resources and wellness providers [20]. While stress management, physical activity promotion, and
flexible hours were reported frequently, others such as healthy food choices and shower facilities were
less frequently reported. This suggests that workplaces might be primarily focusing on encouraging
their workers to change their own behaviors. Yet only focusing on changing individual behaviors
is unlikely to lead to meaningful worker health improvements since a small percentage of workers
participate in wellness activities without workplace policies and environmental supports also in
place [3].

A small proportion of workplaces indicated a moderate or high co-occurrence of OHS and
wellness activities, and similar findings have also been reported elsewhere [17,18]. Medium and
large organizations were more likely to provide moderate to high co-occurrence of OHS and wellness
activities compared to small workplaces, while having a JHSC did not show meaningful differences in
wellness activities among small workplaces. This suggests that medium- to large-size workplaces are
more likely than small workplaces to have the resources and supports in place to promote these efforts
concurrently. Workplaces in the service, agriculture, and pulp and paper sectors were least likely to
report co-occurring activities, while the electrical and utilities and municipal sectors were most likely.
These differ from findings previously reported among employers in Massachusetts [18]. Whether the
differences in our study reflect true differences in the employer population in Ontario compared to
Massachusetts or reflects selection bias between the two studies, requires closer inspection. Further
research is also needed to examine the workplace practices in sectors pertaining to low and high
OHS and wellness activities to better understand the reasons for the implementation differences in
Canada. Our findings also suggest that a people-oriented culture can at the very least support a higher
implementation of wellness activities. Employer efforts to create a workplace culture of trust and
respect might enhance workers’ receptivity and openness to messages and programs designed to
change behaviors and improve health [34,35].

Some limitations need to also be acknowledged when interpreting these findings. First, this was
a cross-sectional study and causal relationships cannot be directly inferred. Second, the response
rate was low, although the study’s large initial sample size can facilitate the detection of more robust
and reproducible statistical relationships than previous research with smaller sample sizes. We also
reduced nonresponse bias by statistically weighting all modelling estimates to infer responses from
a population of comparable organizations in the Ontario labor market. Third, our findings are only
generalizable to the industry sectors we sampled and future studies need to examine how our findings
relate to other industries such as the finance, information, professional, and entertainment sectors.
Fourth, our use of a self-reported survey is prone to recall and social desirability biases. Differential
measurement error is also possible across OHS and wellness activities. Respondents to the survey
were selected based on their knowledge of OHS activities in the workplace, not on wellness activities.
As such, it is possible that respondents could estimate OHS activities more accurately than wellness
activities. Fifth, it is possible that some wellness activities were counted more than once if they
were also provided as part of an EAP service (e.g., education, risk management tools, and self-care
materials). Nonetheless, we conducted a sensitivity analysis and found that co-occurrence profiles did
not meaningfully change when wellness activities that might be part of an EAP were removed. Lastly,
the OLIP survey was not designed to collect detailed wellness information or the extent that these are
integrated and coordinated with OHS activities.

Integrated OHS and wellness activities are widely promoted as an effective approach to chronic
disease prevention [36]. This is partly explained by the emergence of evidence supporting the idea that
workplace factors contribute to adverse health outcomes traditionally considered to be unrelated to
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work (such as stress, heart disease, and mental health) [10,11,37]. While distinguishing workplaces by
their implementation of OHS and wellness activities may not reflect a truly integrated worker health
approach [23], our findings provide a better understanding of the workplace factors associated with
having suitable resources to support an integrated approach in the Canadian labor market. In 2016, a
panel report from the National Institute of Health Pathways to Prevention Workshop identified small
workplaces as a priority area for supporting integrated approaches through Total Worker Health® [38].
However, as our study and others have shown [15–18], there is a lack of demonstrated effectiveness
in smaller workplaces in the concurrent adoption of health protection and wellness programming.
Smaller workplaces might not integrate their OHS and wellness resources not because of a lack of
support or motivation per se, but because of a lack of resources, including personnel, which might make
it challenging to just perform traditional OHS hazard control alone [39]. Findings show that larger
workplaces, with a people-oriented culture, and in the electrical and utilities, and municipal sectors are
associated with more health protection and wellness resources that can be streamlined into integrated
approaches. The next logical step is to examine intermediate and long-term health and productivity
changes for these workplaces expected to benefit the most from co-occurring and integrated OHS
and wellness activities. Subsequent findings can inform studies that are extended or scaled to other
industries and smaller workplaces. Actionable recommendations whereby Canadian workplaces can
integrate their existing OHS and wellness activities and ingrain these within a workplace’s culture
is also an area of research that needs to be explored further. Integration can also be enabled by an
integrated safety and wellness committee, shared budgets and resources, and incentivizing employees
in health protection and health promotion efforts [23].

5. Conclusions

This study provides valuable information on the co-occurrence of OHS and wellness activities
and identifies workplace demographic factors most associated with their implementation in Canadian
workplaces. Large workplaces, those in the electrical and utilities sector, and with a high rating for
people-oriented culture are factors strongly related to the implementation of both OHS and wellness
and might benefit most from integrated worker health activities. Future research needs to understand
how to facilitate the uptake of OHS and wellness activities in workplaces with fewer concomitant
organizational resources to increase OHS and wellness implementation. Furthermore, our findings
need to be verified in other workplace contexts that were not explored in this study, and the factors that
influence organizational change and worker participation need also to be better understood. Finally, it
will be important to understand how to streamline OHS and wellness activities in workplaces for an
integrated worker health approach.
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Abstract: Health care personnel are considered one of the worker sectors most exposed to heavier
workloads and work stress. One of the consequences associated with the exposure to chronic stress is
the development of burnout syndrome. Given that evaluating this syndrome requires addressing
the context in which they are to be used, the purpose of this work was to analyze the psychometric
properties and structure of the Burnout Brief Questionnaire (CBB), and to propose a more suitable
version for its application to health professionals, and more specifically nurses. The final study sample
was made up of 1236 working nursing professionals. An exploratory factorial analysis was carried
out and a new model was proposed through a confirmatory factorial analysis. Thus, validation of the
CBB questionnaire for nursing health care personnel showed an adequate discrimination of the items
and a high internal consistency of the scale. With respect to the factorial analysis, four factors were
extracted from the revised model. Specifically, these new factors, called job dissatisfaction, social
climate, personal impact, and motivational abandonment, showed an adequate index of adjustment.
Thus, the Brief Burnout Questionnaire Revised for nursing staff has favorable psychometric properties,
and this model can be applied to all health care professionals.

Keywords: burnout; psychometric properties; nursing

1. Introduction

The number of health care workers in Spain increases year after year, as the number of official
association members testifies, in fields such as medicine, which in 2015 increased by 1.9%. The number
of nurses rose by 3.4% [1] to nearly 300,000 registered nurses according to the latest data from the
National Statistics Institute [2]. Furthermore, the role of nursing personnel is more and more important,
and the emotional skills and stressful work climate of nurses must be taken into account, but not
only for them, as there are now studies analyzing these factors even in students of physiotherapy,
for example [3]. Therefore, nurses are gradually facing situations and settings with more pressure and
heavier workloads [4], which produce scenarios filled with strain and job stress [5].

According to the Encyclopedia of Mental Health, burnout syndrome is a type of response
to chronic emotional and interpersonal stress factors at work, which is recognized as a serious
occupational hazard [6]. The presence of stressors at work maintained over long periods of time
can cause burnout in workers, especially those who maintain a constant direct care relationship with
service users, as is the case of health care personnel [7], although this syndrome may also be discussed
in other areas [8–10].
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The presence of burnout syndrome in workers leads to physical, occupational, and psychological
consequences, in particular, cardiovascular problems, pain, depressive symptoms, sleep problems,
alcohol abuse, absenteeism, and job dissatisfaction [11]. Its appearance has also been associated with a
multitude of individual and psychosocial variables [12,13].

One of the behaviors associated with this syndrome is demotivation [5,14]. Specifically,
the deterioration of professional motivation, which affects almost half of nursing personnel [15],
is a process derived from the perception of absence of reward and culminates in the individual’s
depersonalization [16]. Motivation, which refers to choices of ends and means, depends in large
part on an individual’s beliefs and values at the time a situation is evaluated. Motivation generates
feelings that lead to action on the job, while demotivation creates limits and promotes expressions
of displeasure and distress [17]. According to a study by Achour et al. [18], lack of recognition and
motivation are two challenges that health care personnel must face as heavier workloads are assigned
and measurements of performance become stricter. This directly affects their performance and job
satisfaction [19]. So nursing professionals with the most intrinsic motivation (that is, motivated by their
own enjoyment of performing the task for humanitarian reasons) and extrinsic motivation (associated
with economic characteristics and scheduling flexibility) show higher levels of job satisfaction and
less burnout [20].

Job satisfaction specifically refers to the enjoyment individuals find in their job [21]. Lack of
satisfaction in health care jobs has been associated with the presence of burnout in workers, and also with
the intention of quitting the profession and diminishing quality of the care given [22,23]. According to
Farnaz et al. [24], job satisfaction in nursing is associated mainly with environmental factors, in detriment
to sociodemographic and individual factors, so improving satisfaction in job positions involves enriching
the characteristics of the organizations nurses work in.

The workplaces with the highest quality, with regard to both setting and structure, are associated
with greater well-being and lower levels of burnout among health care personnel [25,26]. Therefore,
it is of vital importance that healthy work environments, where the psychological health of nursing
staff is given attention, be promoted [27]. In turn, study of the prevention, treatment, and measurement
of severe widespread problems in this population, such as burnout syndrome, must continue
to progress [28].

The most widely used instrument for the evaluation of burnout is the Maslach Burnout Inventory
(MBI) [29]. This instrument was designed for evaluating professionals, such as nurses, who perform
their job while interacting with users of their service [30], and has been extensively described and
validated internationally [31]. Its manual describes burnout as occurring at high levels of emotional
exhaustion and depersonalization, in combination with low scores in personal accomplishment.
However, other studies [32] make use of alternative proposals to determine the presence of burnout,
such as the definition by Poncet et al. [33], who estimated that this syndrome is present among
professionals with a cumulative score over –9 on the MBI.

Although there are studies confirming the Maslach Burnout Inventory questionnaire’s three
dimensions [34–36], other studies have found factor structures based on two [37,38] and five
dimensions [39,40]. Densten [39], after confirmatory analysis of the instrument, found that the structure
based on five scales was more strongly supported than the model of three, or even four. Thus, while the
depersonalization factor was maintained in this new division of factors, emotional exhaustion was
divided into “somatic strain” and “psychological strain,” while personal accomplishment was broken
down into “self-accomplishment” and “working with others.”

Another alternative instrument to the MBI for evaluating burnout is the Brief Burnout Questionnaire
(CBB) [41]. The CBB comprises 21 items that evaluate not only the syndrome itself, but also its antecedents
and consequences. That is, it understands burnout as a process [42]. The instrument was validated
in teaching professionals, showing adequate convergent validity with the MBI on the total burnout
scale (but not, however, on all the syndrome factors), so the authors recommended it for evaluating
some elements present in the burnout process (specifically antecedents, burnout, and consequences), but
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not for direct evaluation of its specific components. Few studies have used this questionnaire [43–45],
as shown in the review by Ahola et al. [46], who indicated that they were unaware of the existence of the
questionnaire’s validation. It has also been adapted for use with housewives [47], in which a three-factor
structure similar to the one found in the original questionnaire was found. However, this instrument
has received some criticism. For example, in the validation done in a sample of teachers in Aragon
Province, Spain [48], no significant differences were found on some of the scales between men and
women, which might be due to the inappropriateness of the items in showing the behavior associated on
each scale. The results have also shown low reliability, and it was concluded that its use has generated
little validity, mainly because of its factor division [49].

According to Domínguez-Lara [50], the multifactor internal structure of burnout evaluation
instruments must be analyzed considering the context where they are going to be used, since even
though the construct may have a good theoretical basis, the configuration of its structure may vary
when used in real environments. Therefore, the purpose of this study is to show that the CBB is a valid
model for different cultures and societies, as this scale has awakened great interest in recent years.
In addition to analyzing its psychometric properties and structure, this study proposes the best version
or model for its application to health care professionals, and nurses in particular.

2. Materials and Methods

2.1. Participants

The sample was made up of 1352 nurses selected at random from several health centers,
and therefore actively employed at the time data were collected. Subjects who did not complete
the questionnaire or who gave random answers (detected by control questions) were eliminated from
the study. The final sample consisted of a total of 1236 participants, of whom 69.3% (n = 857) were
working under temporary contracts and the other 30.7% (n = 379) had permanent contracts.

The mean participant age was 31.50 years (SD = 6.18), in a range of 21 to 57 years. Of the whole
sample, 84.5% (n = 1044) were women and 15.5% (n = 192) were men, with a mean age of 31.65 years
(SD = 6.23) and 30.71 years (SD = 6.17), respectively. Their marital status was 55% (n = 680) single,
42.1% (n = 520) married or in a stable relationship, 2.8% (n = 34) divorced or separated, and 0.2% (n = 2)
widowed. In addition, 68.9% (n = 852) of the participants had no children, 14.5% (n = 179) had 1 child,
13.2% (n = 163) had 2 children, and the remaining 3.3% (n = 41) had 3 or more.

Their distribution by area of work was 32% (n = 396) staff nurse and 21.9% (n = 271) on emergency
teams, while 11.4% (n = 141) were working in the ICU, 10.7% (n = 132) in surgery, 2.3% (n = 28) in
outpatient care, and 4% (n = 50) in the mental health unit. The remaining 17.6% (n = 218) were working
in other areas.

2.2. Instruments

An ad hoc questionnaire was prepared to collect sociodemographic data (age, sex, marital status,
and degree) and to compile information on their profession and work experience: years of experience,
employment situation (permanent or temporary), work shifts (rotating, 12 h or more, nights only,
and morning/afternoon), and number of patients attended to in a workday.

The CBB [41] was used to evaluate burnout syndrome in the professionals. This instrument
consists of 21 items in three blocks corresponding to antecedents of burnout and its elements and
consequences. Even though the purpose of the questionnaire is to evaluate the professional burnout
process, it includes factors proposed in the Maslach and Jackson model [29] and components that
precede and support it. The answer format is a 5-point Likert-type scale. Items 2, 4, 8, 9, and 16 must
be inverted and recoded after inversion to find the corresponding overall subscale scores.
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2.3. Procedure

Before the data were collected, compliance with participant information standards, confidentiality,
and ethics in data processing was guaranteed. Questionnaires were implemented on a Web platform,
which enabled participants to fill them out online. A series of control questions were included to detect
chance or incongruent answers, and any such cases were discarded from the study sample.

2.4. Data Analysis

The descriptive and confirmatory data analyses were done following the steps by Pérez-Fuentes
et al. [51]; in addition, validation was performed in two stages following the steps by Álvarez-García
et al. [52]. The first stage was intended to study the structure of the CBB. To approach this objective,
the sample was first randomly divided into two independent homogeneous subsamples. The first
(n = 605) was used as a calibration sample for confirmatory factor analysis (CFA) of the burnout
model proposed (Figure 1). Then CFA was done for the proposed model, taking the following fit
indices as measures: χ2/gl, comparative fit index (CFI), Tucker–Lewis index (TLI), root mean square
error of approximation (RMSEA), with the confidence interval (CI) at 90%. The index χ2/gl was
used considering values below 5 acceptable [53], Comparative Fit Index (CFI) and Incremental Fit
Index (IFI) over or near 0.95, and RMSEA below or very near 0.06 [54]. As a general rule, good fit of
the model would be found when ratio 2/GL (degrees of freedom)≤ 3; Goodness-of-fit index (GFI),
adjusted goodness of fit index (AGFI), and TLI > 0.90; CFI > 0.95; and RMSEA ≤ 0.05. The advisable
respecifications were made to the proposed model, which showed good fit indices, considering
theoretical and statistical criteria (modification indices, estimation errors, standardized errors of
measurement). The Akaike information criterion [55] was used for model selection based on the
second subsample (n = 635), which was used as the validation sample to validate the respecified model.
Cronbach’s alpha [56] and split halves were used for the reliability analysis of the new scale.

Figure 1. Proposed Burnout model.

In the second stage, an analysis was done to support the proposed invariant factor structure across
type of contract (permanent or temporary) and gender (male/female). First, both subsamples were
checked to see the goodness of fit of these structures (model M0a, Permanent-Male, and model M0b,
Temporary-Female). The four resulting nested models were evaluated: (a) Model 1. Both subsamples
were considered simultaneously with free parameter estimation. (b) Model 2. Metric invariance was
demonstrated. (c) Model 3. Scalar invariance was demonstrated. (d) Model 4. Strict invariance.
There was no consensus criterion to determine the criteria to be used to evaluate the difference in
fit of the nested models [57]. This study used ΔCFI to evaluate its fit. ΔCFI interprets the model as
fully invariant if the value found is below 0.01 [58]. The analyses were performed using the SPSS
version 23.0 Statistical Package for Windows (IBM, Armonk, NY, USA) and the AMOS 22 program
(IBM, Armonk, NY, USA).
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3. Results

3.1. Preliminary Analyses

In the first place, the data show that the CBB items have a normal distribution according to the
criterion of Finney and DiStefano [59], who give 2 and 7 as the maximum permissible for skew and
kurtosis, respectively. In our study, the maximum was 1.24 and 2.15, respectively. In the exploratory
factor analysis, principal component extraction was used with direct oblimin rotation (KMO = 0.85),
which allows correlation between factors. Based on the exploratory analysis and various previous
studies on validation of the questionnaire itself, other versions, and previous research, a new model
is proposed.

3.2. Exploratory Factor Analysis of the Original CBB Model

The principal component analysis (chosen since the determinant of p = 0.086 showed
intercorrelation of the variables, required for this method) revealed the existence of two components
with eigenvalues over 1 in the first block, that is, the general antecedents scale. Thus, the scree test
indicated the advisability of rotation with two factors with eigenvalues of 3.56 and 1.37, since they
were clearly distanced from the third, with a score of 0.86.

After factor analysis, the items with factor saturations over 0.40 were selected from the direct
oblimin rotation matrix of rotated components. As seen in Table 1, factor 1 corresponds to the items
that make up the scale’s organization factor. Factor 1 comprises four items, all with loadings over 0.60,
which explain 38.18% of the variance. Factor 2 is made up of five items and forms part of the task
component, and explains 15.22% of the variance.

Table 1. Factor structure, communalities (h2), eigenvalues, Cronbach’s alpha, and percentage of
explained variance (n = 1236). Extraction method: principal component analysis.

Principal component analysis F1 F2 h2

Item 2 0.56 0.63 0.53
Item 4 0.65 0.42
Item 6 0.79 0.63
Item 8 0.81 0.66
Item 9 0.79 0.62
Item 10 0.55 0.31
Item 14 0.68 0.48
Item 16 0.78 0.63
Item 20 0.80 0.64

Eigenvalue 3.56 1.37
Percentage explained variance 39.51 15.22 54.73

Kaiser–Meyer–Olkin 0.85
Barlett’s sphericity χ2

(36) = 3019.35, p < 0.000
Cronbach’s alpha 0.75 0.73 0.79

Note: Items are listed in decreasing order by saturation. Visualization coefficient > 0.40. F1: organization; F2: task.

In the second block of the burnout syndrome scale, principal component analysis (determinant
p = 0.124 shows intercorrelation of the variables) revealed the existence of one component with an
eigenvalue over 1. As the theoretical structure of the construct was three factors, we used principal
axis factoring to force the presence of three factors with varimax rotation. The scree test shows the
adequacy of rotation with one factor with a value of 3.38, and the following two are scarcely below 1,
with values of 0.98 and 0.96, although they are at a distance from the quartile score of 0.84.

After the factor analysis, we selected the items with the highest factor saturations from the matrix
of rotated components (varimax rotation). Table 2 shows how factor 1 corresponds to the items that
make up the scale’s emotional exhaustion factor. This factor comprises three items, all with loadings
over 0.60, explaining 31.93% of the variance. The original questionnaire did not include item 3 in
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this factor, which saturated highest in factor 3. Factor 2 comprises four items, which form the lack
of accomplishment component, explaining 4.99% of the variance. Item 18 is included in this factor,
but not in the original version, where it was in factor 3. Finally, it should be mentioned that factor 3,
which is formed by the depersonalization component, is composed of two items, and that item 3 is in
this factor, unlike the original questionnaire.

Table 2. Factor structure, communalities (h2), eigenvalues, Cronbach’s alpha, and percentage of
explained variance (n = 1236). Extraction method: principal component analysis.

Principal component analysis F1 F2 F3 h2

Item 1 0.76 0.68
Item 3 0.72 0.58
Item 5 0.49 0.27
Item 7 0.60 0.48

Item 11 0.44 0.37
Item 12 0.50 0.33
Item 15 0.72 0.66
Item 18 0.28 0.11
Item 19 0.30 0.17

Eigenvalue 3.38 0.98 0.96
Percentage explained variance 31.93 4.99 3.74 40.66

Kaiser–Meyer–Olkin 0.84
Barlett’s sphericity χ2

(36) = 2569.33, p < 0.000
Cronbach’s alpha 0.81 0.49 0.57 0.76

Note: Items are listed order by saturation in decreasing. Visualization coefficient >0.40. F1: emotional exhaustion;
F2: lack of accomplishment; F3: depersonalization.

Table 3. Factor structure, communalities (h2), eigenvalues, Cronbach’s alpha, and percentage of
explained variance (n = 1236). Extraction method: principal component analysis.

Principal component analysis F1 F2 F3 F4 h2

Item 1 0.56 0.41 0.65 0.61
Item 2 0.59 0.58 0.55
Item 3 0.62 0.45 0.49
Item 4 0.65 0.43
Item 5 0.43 0.57 0.41
Item 6 0.70 0.56 0.64
Item 7 0.44 0.62 0.51
Item 8 0.80 0.66
Item 9 0.78 0.62
Item 10 0.61 0.38
Item 11 0.40 0.67 0.51
Item 12 0.44 0.62 0.47
Item 13 0.78 0.62
Item 14 0.56 0.41 0.40
Item 15 0.56 0.70 0.66
Item 16 0.77 0.41 0.64
Item 17 0.66 0.47
Item 18 0.53 0.30
Item 19 0.66 0.44
Item 20 0.76 0.64
Item 21 0.62 0.46

Eigenvalue 6.67 1.76 1.39 1.06
Percentage explained variance 31.77 8.41 6.64 5.05 51.86

Kaiser–Meyer–Olkin 0.92
Barlett’s sphericity χ2

(210) = 8449.54, p < 0.000
Cronbach’s alpha 0.74 0.75 0.82 0.59 0.88

Note: Items are listed in decreasing order by saturation. Visualization coefficient >0.40. F1: job dissatisfaction;
F2: social climate; F3: personal impact; F4: motivational exhaustion.
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The third part of the scale corresponds to the consequences of burnout, and analysis of principal
components revealed the existence of one component with eigenvalues over 1. It comprises three items
(13, 17, and 21), all with loadings over 0.75 (.79, 0.79, and 0.76, respectively), which explain 60.53% of
the variance (KMO = 0.66; χ2

(3) = 560.17, p < 0.000; Cronbach’s alpha = 0.67).

3.3. Exploratory Factor Analysis of Revised CBB Model (CBB-R)

Principal component analysis (chosen because the determinant of p = 0.001 shows intercorrelation
of the variables, required by this method) revealed the existence of four components with eigenvalues
over 1. The scree plot recommends rotating with four factors, with eigenvalues of 3.56 and 1.37,
respectively, as they are at a clear distance from the third with a score of 0.86.

After factor analysis, we selected the items with factor saturations over 0.40 from the direct
oblimin rotation matrix of rotated components. As seen in Table 3, factor 1 corresponds to the items
that make up the scale’s job dissatisfaction factor. This factor comprises five items, all with loadings
over 0.55, explaining 31.77% of the variance. Factor 2 has four items that form the social climate
component, explaining 8.41% of the variance. Factor 3 has seven items, which make up the personal
impact component and explain 5.05% of the variance. Finally, factor 4 (five items) is related to
motivational exhaustion.

3.4. Confirmatory Factor Analysis of CBB Model and CBB-R Model

Table 4 analyzes the fit of the various models of the questionnaire by the original CBB model,
the unidimensional CBB model, the proposed four-factor CBB model, and the revision of that model
first proposed (CBB-R). The original model and the unidimensional model show values that are not
very adequate. The proposed four-factor CBB model, which corresponds to what was found in the
exploratory analysis, is better, but while it showed good fit indices, the advisable respecifications
were made considering theoretical and statistical criteria (modification indices, errors of estimation,
standardized errors of measurement), which led to elimination of items 2, 16, 3, 13, 17, and 11.
The revised model showed much better fit with the calibration sample. The difference between the
AIC default model value (248.497) and the AIC saturated model value (240.000) is also very small,
showing that this is probably the best of the models according to the Akaike model selection criteria.

Fit indices for the proposed CBB-R model with the validation sample (n = 635) are shown in
Figure 2. Confirmatory factor analysis for the proposed model was done, taking the following fit
indices as measures: χ2/gl = 2.241, CFI = 0.961, TLI = 0.951, RMSEA = 0.044 (0.036–0.053).

Table 4. Fit indices for the models proposed (calibration sample; n = 605).

Model χ2 (df ) χ2/df CFI TLI RMR Est.

RMSEA

CI 90%

Bel. Abv.

Original CBB model 931.446 (179) 5.204 0.822 0.791 0.042 0.083 0.078 0.089
Unidimensional CBB model 1305.043 (189) 6.904 0.735 0.706 0.059 0.099 0.094 0.104

Proposed CBB model 664.676 (183) 3.632 0.886 0.869 0.044 0.066 0.061 0.071
Proposed CBB-R model 176.497 (84) 2.101 0.965 0.956 0.027 0.043 0.034 0.052

Note: CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation;
CI, confidence interval; df, degrees of freedom; Est., estimation; Bel., below; Abv., above. CBB: CBB-R (Revised
CBB Model).

The reliability of the model was analyzed using Cronbach’s alpha, where α = 0.89 for the total
sample; for factor 1 (job dissatisfaction), comprising four items, α = 0.697; for factor 2 (social climate),
made up of three items, α = 0.666; for factor 3 (personal impact), made up of four items, α = 0.808;
and for factor 4 (motivational exhaustion), comprising four items, α = 0.529. Furthermore, the data
found by split halves also showed both equal-length (Spearman–Brown coefficient = 0.818) and
unequal-length (Spearman–Brown coefficient = 0.819) consistency of the scales.
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Figure 2. Proposed CBB-R model (validation sample n = 635). Note: F1: job dissatisfaction; F2: social
climate; F3: personal impact; F4: motivational exhaustion.

Table 5 shows the values for all six models. It can be seen how ΔCFI is over 0.01 for models 3 and
4, accepting the configural and metric invariance. Specifically, ΔCFI between model 1 (configural and
metric base model) and models 3 and 4 is 0.024, so scalar and strict invariance cannot be accepted.
In the analysis of variance by gender, in all cases ΔCFI is under 0.01, so the configural, metric, scalar,
and strict invariances are accepted.

Table 5. Multigroup analysis of variance by type of contract (permanent/temporary) and gender
(male/female).

Model χ2 gl χ2/gl Δχ2 CFI ΔCFI IFI RMSEA (CI 90%)

M0a (permanent) 376.265 (p = 0.000) 168 2.239 0.960 0.961 0.032 (0.027–0.036)
M0b (temporary) 417.761 (p = 0.000) 179 2.333 0.955 0.955 0.033 (0.029–0.037)

M1 (base model set) 505.309 (p = 0.000) 194 2.604 0.941 0.941 0.036 (0.032–0.040)
M2 (FS) 544.696 (p = 0.000) 209 2.606 39.387 0.936 0.005 0.936 0.036 (0.032–0.040)

M3 (FS + Int) 376.265 (p = 0.000) 168 2.239 129.044 0.960 0.024 0.961 0.032 (0.027–0.036)
M4 (FS + Int + Err) 376.265 (p = 0.000) 168 2.239 129.044 0.960 0.024 0.961 0.032 (0.027–0.036)

M0a (male) 383.819 (p = 0.000) 168 2.284 0.959 0.960 0.032 (0.028–0.037)
M0b (female) 407.567 (p = 0.000) 179 2.276 0.957 0.957 0.032 (0.028–0.036)

M1 (base model set) 446.771 (p = 0.000) 194 2.302 0.952 0.953 0.032 (0.029–0.036)
M2 (FS) 474.727 (p = 0.000) 209 2.271 27.956 0.950 0.002 0.950 0.032 (0.028–0.036)

M3 (FS + Int) 383.819 (p = 0.000) 168 2.284 62.952 0.959 0.009 0.960 0.032 (0.028–0.037)
M4 (FS + Int + Err) 376.265 (p = 0.000) 168 2.284 62.952 0.959 0.009 0.960 0.032 (0.028–0.037)

Nota FS = factor saturation; Int = intercepts; Err = error.
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4. Discussion

The validation of the CBB questionnaire for health care personnel in nursing shows adequate
discrimination of items. Cronbach’s alpha for this scale was 0.089, which shows its high internal consistency.

With respect to the factor analysis, four factors were extracted from the revised model,
which differed from the original structure of the Brief Burnout Questionnaire [41]. This model was
proven to generate better fit of the data than the original. The percentage explained by this model
was 51.86%, emphasizing the first factor, where all the items loaded over 0.55 and explained 31.77%
of the variance. This factor, called job dissatisfaction, clusters indicators in two dimensions, burnout
factors and burnout syndrome. This factor compiles items that refer to the balance between job
expectations and reality, and how much enjoyment the individual finds in the job [21]. This coincides
with the proposal made by Moreno et al. [35], in their questionnaire for evaluating professional
burnout in doctors, where a factor referring to the loss of job expectations was included. Similarly,
the second factor, made up of four items, groups indicators corresponding to the relationship the
worker establishes with fellow workers and superiors at work. This factor, which is called social
climate, responds to a cluster that may be due to the importance in developing burnout of chronic
stressful interpersonal situations in the workplace [6]. The third factor grouped seven items, which in
the original questionnaire were in the burnout syndrome scale, except for one, which was on the
consequences scale. The cluster of these items is called the personal impact factor and refers to the
direct consequences exhaustion has on different areas of an employee’s life.

Finally, the fourth factor, called motivational exhaustion, combines five items that in the original
model were part of the burnout syndrome scale. The questions grouped under this factor of
motivational exhaustion refer to the absence of job growth and stimulation for development in the job
position. These are aspects that promote work demotivation, generate distress [17], and are among the
challenges health care personnel face most frequently [18].

Although this four-factor model showed adequate fit, after making the corresponding
respecifications according to theoretical and statistical criteria, items 2, 16, 3, 13, 17, and 11 were
eliminated, so all 21 items in the original questionnaire were not retained. The items that were finally
kept in each of the factors in the Brief Burnout Questionnaire Revised were items 6, 14, 19, and 20 for
job dissatisfaction; 4, 8, and 9 in the social climate factor; 1, 7, 15, and 21 in personal impact; and 5, 10,
12, and 18 in the motivational exhaustion factor.

The model fit improved considerably this way, and also showed consistency in the validation
sample. Configural and metric invariance of the model across the type of job (permanent/temporary)
is also assumed, and invariance in all cases (configural, metric, scalar, and strict) across gender. Given
the divergence found when clustering items, inquiry into the adequacy of the structure reported by
the CBB-R for nursing personnel will have to continue. The multifactorial construct of burnout shown
here, which differs from the one reported by the authors of the original study, shows the need for
further study of the internal structure of the evaluation instruments in this construct in the population
studied [50]. In the process of adapting and validating instruments for certain populations, it must be
known whether the factor structure coincides or not with the terms of the original version, as the job
characteristics of each sample partly moderate the conditions where burnout appears. The proposed
model also includes an analysis of all the burnout risk and protection factors now known as found in
the theoretical review.

5. Conclusions

The Brief Burnout Questionnaire Revised for health care personnel in nursing has favorable
psychometric properties. The internal consistency of the total scale and each of the factors is adequate,
therefore the general fit is acceptable. However, it is recommended that goodness and fit of the model
continue to be analyzed to test the psychometric properties of the instrument in other groups, since
this model of burnout can be applied to all care professionals.
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This new evaluation model based on the CBB questionnaire adapted as an instrument for
evaluation of the syndrome in health care personnel is intended to approach even closer to knowledge
of burnout, exploring the different facets that comprise it. Thus, the purpose of validating the
instrument was to approach burnout’s present reality. As a syndrome linked to the work environment
of individuals, burnout will continue to evolve with it, accumulating new factors workers must cope
with that may also lead to burnout.
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Abstract: The Australian mining sector has an elevated industry prevalence of stress and high stress
related productivity impairment costs. This study surveyed 897 employees from an Australian
mining company to identify characteristics associated with: (a) high stress related productivity
impairment costs; and (b) likelihood of stressed employees wanting stress management assistance at
work. Groups associated with average annual productivity impairment costs in excess of $50,000 per
employee included: permanent day shift employees; employees who reported being stressed at work
most of the time; employees who reported being stress at work all of the time; and employees who
were contemplating better managing their stress in the next 6 months. Overall, 52% of employees who
identified as being in the contemplation stage of change for stress management and 52% of employees
who experienced stress most of the time reported wanting stress assistance with stress. However,
only 33% of stressed permanent day shift employees and 36% of employees who experienced
stress all the time reported wanting stress assistance. To achieve a high return on investment when
implementing workplace stress management programs in the mining industry, practitioners need to
strategically target health promotion to engage stressed employees with high productivity impairment
costs and low desire for stress management assistance.

Keywords: work stress; productivity; impairment cost; stress management; employee characteristics;
workplace health promotion; health and safety

1. Introduction

Stress management refers to the act of engaging in deliberate strategies to control ones level
of stress, particularly chronic stress. Managing employee stress is a priority for advancing worker
health in the global mining industry. An elevated industry prevalence of stress and the high associated
personal and organisational costs of stress indicates a need for workplace health and safety risk
management action. In Australia where this study was conducted, research has identified that
psychological distress is significantly more prevalent in Australian mining workforces than in the
general Australian population [1,2]. More specifically, in an adult Australia population sample, 11.7% of
respondents had Kessler Psychological Distress Scale (K10) scores that indicated high/very high
psychological distress [3]. Comparatively, 28% of employees from mine sites in South Australia and
Western Australia [1], and 12.7% of employees from mine sites in New South Wales and Queensland [2]
had K10 scores indicating high/very high psychological distress.

High economic costs of stress related absenteeism and presenteeism have been reported in
the Australian mining sector. For example, in a Queensland mining company work-related stress
accounted for the highest financial burden (compared across 25 medical conditions) [4]. Employees
who reported experiencing stress at work were 19% less productive than employees who did not report
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experiencing stress [4]. Furthermore, based on productive time lost calculations from Queensland and
New South Wales mines it has been estimated that psychological distress has an annual economic cost
of $153.8 million to the Australian coal mining industry, representing almost 9% of pre-tax operating
profit [5].

Work-related stress has been linked to detrimental employee health outcomes. For example,
a longitudinal study spanning 14 years found that higher levels of workplace stress were associated
with an increased risk of metabolic syndrome, a precursor of coronary heart disease [6]. Workplace
stress has also been indirectly linked to employees’ health through the experience of stress being
associated with greater engagement in negative health behaviours such as tobacco smoking, inadequate
diet, insufficient physical activity, and alcohol use [7,8]. It has been speculated that conditions associated
with mining employment including long work rosters and remote work locations may increase the
risk of miners experiencing stress [9]. Concerns for miners’ health have been raised with several
recent public enquires into work practices associated with the Australian mining industry, such as
fly-in fly-out (FIFO) or drive-in drive-out (DIDO) arrangements, and impacts on mental health and
suicide [10,11]. Some studies have found that Australian FIFO miners report work-life balance
difficulties and relationship stress [12] and family stress associated with frequent miner absence from
home [13]. McPhedran and De Leo [9] recommend caution when interpreting associations between
mining employment and stress noting that work practices, rather than employment industry, had a
direct relationship with some stress measures. In their comparison of male miners to males in other
occupations, they identified that mine employees on average worked longer hours than employees
in other occupations and working longer hours was independently associated with perceived lower
quality family relationships and higher levels of relationship stress [9].

There are many workplace risk management strategies with research evidence of effectiveness [14,15].
Effective stress management has also been linked to improvements in other health behaviours. For instance,
Lipschitz et al. [16] demonstrated that individuals who improved their stress management also
increased their likelihood of exercising and managing their depression over a period of six months.
A key challenge for health and safety practitioners is engaging stressed employees to proactively seek
stress management assistance. This is particularly important given that low help seeking behaviours
have been associated with the male-dominated mining industry [17].

Historically, studies have researched stress management strategies for adults assuming that
anyone who requires assistance with stress management is ready to change their behaviour,
with limited consideration to the actual readiness of the individual [18]. Although existing workplace
based stress management studies have not specified the percentage of stressed employees who are
prepared to adopt stress management practices, a population based study including 1085 adults
recruited from national market research directories identified that at baseline measurement, over 80%
of the sample were not ready to adopt stress management practices [18]. These individuals were not
practicing effective stress management behaviours, including physical activity, regular relaxation,
taking time for social activities, and/or talking with others, and not intending to start practing stress
management strategies in the immediate future. Applying the Stages of Change Model of behaviour
change, these adults were classified as being in a pre-contemplation or contemplation stage of change
for stress management [18]. The randomised clinical trial study found that adults who participated in a
Stages of Change Model stage-matched stress management intervention, as compared longitudinally to
a control group, had significantly greater progress towards stress management action and maintenance
behaviours, significantly lower stress levels, and were significantly more likely to be practicing healthy
stress management and avoiding unhealthy stress management behaviours [18].

Within a mining workforce, research has identified that stage of readiness was not associated
with likelihood of wanting assistance with reducing or quitting smoking [19], but was associated with
wanting assistance with healthy weight management [20]. It was found that employees who were in
the contemplative, preparation, and action stages for improving their eating habits were more likely
to desire assistance for healthy weight programs compared to employees in the pre-contemplative
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stage. Employees in the action and maintenance stages for improving their physical activity habits
were also more likely to desire assistance for healthy weight programs compared to employees
in the pre-contemplative stage [20]. Research is needed within a mining workforce to identify the
prevalence of employees ready to adopt stress management assistance and to explore whether stage
of readiness is associated with stress impairment productivity costs and likelihood of seeking stress
management assistance.

Although companies need to equitably provide health support for all employees, to maximize
return on program investment targeted program promotion is critical to engage employees at risk
of stress related health issues. In addition to understanding the employee characteristics associated
with stress and readiness to change, practitioners would benefit from understanding if employee
characteristics (including socio-demographic and work characteristic variables, e.g., age and job role)
are associated with stress productivity costs and likelihood of seeking stress management assistance.

Research within the Australian mining sector suggests that certain employee demographic and
work characteristics are associated with greater risk for psychological distress [1,2]. More specifically,
Bowers et al. [1] found that mining employees aged 25 to 35 years and shift-work employees
(rostered as two weeks on, one week off) were more likely to report psychological distress. However,
it is unclear from the available literature which employee characteristics are associated with high
stress-related productivity impairment costs. Similarly, empirical research indicates that females and
middle-aged persons [21–23] are significantly more likely to access professional services to address
stress management and other mental health concerns. Previous studies using a mining workforce also
indicate that gender and age influence preference for health promotion programs [19]. For example,
females and employees aged 24 years and under have been found to be more likely to want assistance
for smoking cessation [19].

The limited available research to date suggests that employee characteristics and employee
readiness for change may be associated with preference for health promotion programs such as
those that target stress management. The aim of this study was two-fold: (a) To investigate, within
employees’ who reported high levels of stress, the relationship between employee characteristics,
stage of change for stress management, and productivity impairment costs; and (b) The relationship
between employee characteristics, stage of change for stress management, and desire for assistance
with stress management through a workplace health promotion program. Although this case study
focuses on the Australian mining workforce, it is likely that the findings will have practical application
for the development of stress management strategies in the global mining industry.

2. Materials and Methods

2.1. Participants

A sample of 897 employees from an Australian mining company were recruited to participate in
the study. Participants were aged between 17 and 73 years. Consistent with the organizations workforce
characteristics, the majority of participants (74%) were male. It was not possible to calculate a response
rate due to the recruitment process, however the mining organisation confirmed that the sample was
representative of the workforce demographic characteristics. Furthermore, variance in survey responses
indicated that participants included a range of employees. Participant employment characteristics
are detailed in Table 1. Reported percentages exclude missing data and are, therefore, calculated
from different sample sizes as a few participants chose not to report some of their demographic and
work information.

Of the 893 employees who responded to the stress item (n = 4 were missing data), 375 employees
reported experiencing stress while at work ‘some of the time’ to ‘all of the time’ (refer Table 2).
The majority of these stressed employees reported that they were not ready to adopt stress management
practices, with 34.0% (n = 106) in the pre-contemplation stage and 22.8% (n = 71) in the contemplation
stage. Of the stressed employees who were ready to adopt stress management behaviours, 6.4% (n = 20)
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were in the preparation stage, 27.2% (n = 85) in the action stage. The remaining 9.6% (n = 30) were in the
maintenance stage, reporting that they were attempting to continue managing their stress. The sample
of stressed employees was analysed to identify employee characteristics and stress management stages
of change associated with (a) high productivity impairment costs and (b) desire for assistance with
stress management.

Table 1. Participant employment characteristics.

Characteristic n %

Roster (n = 892)
Permanent day Shift 456 50.9
Rotating/alternating shift 440 49.1

Employment Status (n = 888) Permanent contract 777 87.5
Contractor 111 12.5

Living arrangement (n = 889) Resident 693 78.0
FIFO/DIDO 196 22.0

Notes. n = 897; FIFO/DIDO = Fly-in, Fly-out/Drive-in, Drive-out.

Table 2. Group differences on work impairment percentage and annual productivity cost per person.

Work Impairment (%) Productivity Cost ($)
t-Value p-Value

n M SD M SD

Gender
Male 265 33.1 23.0 $44,549.93 $31,023.54

68 0.499Female 110 34.8 22.1 $46,904.83 $29,822.75

Roster
Permanent day shift 206 37.6 23.5 $50,915.48 $31,501.24

3.86 <0.001Rotating shift 169 28.7 20.9 $38,624.79 $28,134.91

Contract
Permanent employee 324 34.6 22.7 $46,700.16 $30,578.24

2.65 0.008Contractor 48 25.4 21.1 $34,285.68 $28,446.86

Residency status
Resident 282 35.4 23.1 $47,776.63 $31,173.21

2.82 0.005FIFO/DIDO 88 27.7 20.6 $37,295.35 $27,811.39

Notes. n = 375; FIFO/DIDO = Fly-in, Fly-out/Drive-in, Drive-out; Differences in group sample size (n) is due to
missing data on employee characteristics.

2.2. Design

This study was approved by the by the Uniting Care Health Human Research Ethics Committee
(#2013.03.74). The study utilized a cross-sectional design. Voluntary informed consent was obtained
from each participant.

2.3. Procedure

The research team visited two Australian mining sites and a corresponding residential mine
village. Due to safety regulations the team was prohibited from entering some work site areas.
Company managers nominated working units with the goal of obtaining a representative sample of
employees. In these work units, participant information sheets were displayed in common gathering
areas and announcements were made by mangers at daily work group meetings. All employees of
the selected work units who were sighted by the researchers during the data collection period were
invited by the researchers to participate in the health survey. The survey was provided in hard copy
(on paper) and once complete returned to the research team. All data were entered and analysed
in IBM SPSS version 21 (IBM, Armonk, NY, USA). Participants included a mixture of operational,
managerial, and administrative roles. Managers were not informed of which employees participated
in the research.
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2.4. Measures

Demographic and employment characteristic measures replicated government survey and
corporate health survey items [4,24]. Consistent with previous research [4], stress was measured
by the item “How much of the time in the past four weeks did you feel stressed while at work?”
Response options included: none of the time; a little of the time; some of the time; a good bit of the
time; most of the time; and all of the time. Participants were classified as stressed if they selected: some
of the time; a good bit of the time; most of the time; or all of the time. Participants were classified as
low risk of stress and excluded from stress analyses if they responded: none of the time; or a little of
the time.

Consistent with previous research measuring miners’ readiness to change healthy behaviours
using the Stages of Change Model [25], participants were asked to select one of five statements in
response to the following question. ‘How would you describe your approach to stress management?’
Response option statements were amended from previously published nutrition and physical activity
focused statements [25] to focus on stress management and were based on the traditional Stages of
Change Model of behaviour change stage descriptions [26]. More specifically, stress management stage
of change was measured by the selection of one of the following statements: pre-contemplative “As far
as I’m concerned my stress management habits don’t need changing”; contemplative “I’m seriously
intending to better manage my stress in the next 6 months”; preparation “I have definite plans to better
manage my stress in the next month”; action “I am doing something to better manage my stress”;
and maintenance “I took action more than six months ago to better manage my stress and I’m working
hard to maintain this change”.

The Worker Productivity and Activity Impairment—General Health (WPAI:GH) questionnaire [27]
items including hours worked, work absenteeism (i.e., work time missed due to health), and work
presenteeism (i.e., impairment while working due to health) were replicated with minor amendments.
Consistent with previous research using a shift work mining sample [4], the original seven-day
measurement period was extended to a four-week period to minimize the impact of acute illnesses
and shift work rosters to read, “During the past four weeks, how many days did you miss from work
because of your health problems?”

Based on established World Health Organization and government survey items [24,28] the
following outcome item “Would you like assistance with stress management?” was asked in the
workplace health program survey section to measure employees’ preference for assistance.

2.5. Analyses

All analyses were conducted using the IBM software package SPSS version 21. Consistent with
previous research [4], the current study followed the protocol outlined by Lenneman et al. [29].
However, it was not necessary to calculate ‘excess costs’ as the study was limited to a subset of
employees who reported experiencing stress at work (n = 375). As presented by previous research [4],
productivity impairment was calculated based on a modified version of the WPAI:GH. Specifically,
productivity impairment was calculated for each employee who reported experiencing stress at work
using the sum of days absent from work multiplied by 5 (which represents five days of work during a
working week), and rate of presenteeism expressed as an overall impairment percentage. The following
formula was used in calculating the work impairment percentage (1).

Formula:

Absenteeism impairment = days off work × 5
Presenteeism impairment = presenteeism score × (20 - days off work)

Work impairment percentage = absenteeism impairment × presenteeism impairment
(1)

Productivity costs were calculated by multiplying the overall work impairment percentage by
the average Australian mining annual salary of $134,784 [30]. Finally, independent sample t-tests and
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a one-way ANOVAs were performed to examine the differences in productivity costs depending on
employee characteristics and stage of change.

3. Results

3.1. Stress-Related Productivity Impairment Costs

Of the 375 employees who reported experiencing stress at work, 23.4% (n = 82) reported
at least one day of absence from work due to personal health problems in the past four weeks.
Twenty-five employees (6.7%) also stated a high degree of presenteeism, reporting that they had
trouble concentrating at work or doing their best due to personal health problems ‘most of the time’ or
‘all of the time’ in the past four weeks. Overall, stressed employees were associated with an average of
33.6% work impairment and $45,240.70 (SD = 30,655.26) in productivity costs per employee.

Independent sample t-tests and a one-way ANOVA were performed to examine the differences in
productivity costs depending on employee characteristics (see Tables 2 and 3). Significant differences
were identified between roster type, contract, and residency status. As seen in Table 2, employees on
permanent day shifts were more likely to be associated with higher productivity costs compared to
employees on rotating/alternating shifts, Cohen’s D = 0.41. Permanent employees were significantly
more likely to report higher work impairment which was associated with higher productivity costs
compared to contractors, Cohen’s D = 0.42. Employees who resided in the mining towns were also
more likely to be associated with higher productivity costs compared to FIFO/DIDO employees,
Cohen’s D = 0.35. Based on Cohen’s D conventions, these differences were considered small to
medium. Productivity costs did not significantly differ between males and females and among the
different age groups.

Table 3. Group differences based on work impairment percentage and annual productivity cost.

Work Impairment (%) Productivity Cost ($)
F-Ratio p-Value

n M SD M SD

Age (years)
Under 18 to 24 41 30.3 21.2 $40,895.44 $28,529.37

0.74 0.565
25–34 131 35.5 22.8 $47,915.20 $30,745.12
35–44 75 34.0 22.0 $45,862.50 $29,635.07
45–54 64 33.0 22.0 $44,478.72 $29,591.15
55 and over 27 29.2 25.1 $39,336.96 $33,828.53

Stress level
Some of the time 212 27.3 18.4 $36,830.36 $24,793.38

20.61 <0.001
A good bit of the time 100 36.2 22.5 $48,764.85 $30,300.98
Most of the time 44 48.0 22.7 $64,757.59 $30,594.89
All of the time 19 55.9 35.2 $75,337.16 $47,379.12

Notes. n = 375; FIFO/DIDO = Fly-in, Fly-out/Drive-in, Drive-out; Differences in group sample size (n) is due to
missing data on employee characteristics.

Productivity costs also significantly differed between self-reported levels of stress at work (see
Table 3). A trend is observed in Table 3 with increased frequency of experiencing stress at work
being associated with increased productivity costs. Employees who reported feeling stressed ‘all of
the time’ in the previous four week period reported the highest productivity costs (M = $75,337.16;
SD = $47,379.12). Post-hoc analysis using Games-Howell test were performed due to the unequal
variances and sample sizes between the groups. Employees who reported experiencing stress ‘all of
the time’ showed significantly higher costs compared to employees who reported only feeling stressed
‘some of the time’, p = 0.012 and the difference showed a large effect, Cohen’s D = 1.02. Employees who
reported feeling stressed ‘most of the time’ were also associated with significantly higher productivity
costs compared to those who only experienced stress ‘some of the time’, p < 0.001, Cohen’s D = 1.00
and ‘a good bit of the time’, p = 0.024, Cohen’s D = 0.53. The effect sizes were large and medium,
respectively. Employees who reported feeling stressed ‘a good bit of the time’ were also associated
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with higher productivity costs compared to employees who only felt stressed ‘some of the time’ at
work, p = 0.004, and the effect was small to medium size, Cohen’s D = 0.43.

Differences in productivity costs depending on stage of change for stress management were
examined. Table 4 reveals that, on average, the highest productivity impairment costs were associated
with employees classified in the contemplation stage of change for stress management while employees
in the pre-contemplation stage were associated with the lowest average productivity impairment cost.
A one-way ANOVA was conducted to assess the differences in productivity costs based on employees’
readiness to change their stress management behaviours. An overall significant difference was found,
F (4, 307) = 6.78, p < 0.001. Post hoc analysis using Games-Howell test suggest that, contemplation
employees were associated with significantly higher productivity costs compared to pre-contemplation
employees, p < 0.001 and the difference had a medium to large effect, Cohen’s D = 0.77. Employees
in the action stage were also associated with significantly higher productivity costs compared to
pre-contemplation employees, p = 0.015. However, the effect size was only small to medium, Cohen’s
D = 0.46. No other significant differences were found between the other groups.

Table 4. Work impairment percentage and annual productivity cost per person based on stage
of change.

Stage of Change
Work

Impairment (%)
Productivity Cost ($)

n M SD M SD

Pre-contemplation—As far as I’m concerned my stress
management habits do not need changing 106 24.0 21.4 $32,284.58 $28,803.25

Contemplation—I’m seriously intending to better manage my
stress in the next 6 months 71 39.9 19.9 $53,761.73 $26,829.95

Preparation—I have definite plans to better manage my
stress in the next month 20 34.7 19.1 $46,702.66 $25,708.73

Action—I am doing something to better manage my stress 85 33.3 19.4 $44,922.71 $26,106.93
Maintenance—I took action more than 6 months ago to better
manage my stress and I’m working hard to maintain it 30 33.9 24.8 $45,691.78 $33,484.98

Notes. n = 375.

3.2. Desire for Assistance with Stress Management

Of the 375 employees who reported experiencing stress at work, only 28% (n = 105) reported
wanting assistance to manage their stress. A hierarchical logistic regression was performed to predict
the likelihood for wanting assistance with stress management. Participants’ employee characteristics
and reported levels of stress at work were included in Step 1 to partial out their effect in the regression
model. The stage of change for stress management variable was included in Step 2. Step 1 was
significant, χ2(8) = 39.76, p < 0.001, explaining 19.4% of the total variance (Nagelkerke r2 = 0.19)
and correctly classified 76.4% of the cases. The model’s sensitivity was 37.7 and specificity was 91.4.
As shown in Table 5, being female and having higher levels of stress were significant predictors
of desiring stress management assistance. Female employees were twice as likely to want stress
management assistance compared to male employees. Employees who reported experiencing stress
more frequently were significantly more likely to report desiring stress management assistance
compared to employees who reported experiencing stress less frequently. Age, shift work rotation,
employment status, and current work arrangement were not significant predictors within the Step 1 of
the model.
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When the stages of readiness to change were added in the model, the second block was significant,
χ2(4) = 32.65, p < 0.001, explaining an additional 13.9% of the total variance. Overall, the model was
significant, χ2(12) = 72.42, p < 0.001 and explained 33.3% of the total variance (Nagelkerke r2 = 0.33)
and accurately classified 78.2% of the cases. The model’s sensitivity was 49.4 and specificity was 89.4.
Pre-contemplation employees were the reference category for the readiness to change one’s approach
to stress management. As shown in Table 5, employees in all readiness stages were significantly more
likely to desire stress management assistance than stressed employees who reported that their stress
management habits do not need changing. However, it is important to note that the odds ratio’s lower
confidence intervals for employees in the action stage nearly encompasses 1, indicating that being in
the action stage may not necessarily increase the employees’ likelihood to desire assistance for their
stress. The odds ratio of the action group in desiring assistance is also small (OR = 2.85) compared to
employees in the pre-contemplation stage. Examination of the other groups revealed that employees
in the contemplation stage showed the highest odds ratio, indicating that this group were 11.05 times
more likely to want assistance for stress management compared to the pre-contemplation group.
Furthermore, compared to the pre-contemplative employees, preparation employees were 7.13 times
and maintenance employees were 5.22 times more likely to desire assistance for stress management.

4. Discussion

Within a mining workforce sample, this study identified employee characteristics and stress
management stages of change associated with high stress-related productivity impairment costs and
desire for assistance with stress management. Of the employees who reported experiencing stress at
work, employee groups associated with significantly higher productivity impairment costs included:
day shift workers; permanent contract employees; employees who reside within the mining towns;
frequently stressed employees; employees intending to better manage their stress in the next six
months; and employees who are actively managing their stress. Although previous research has
reported that FIFO miners were at risk of stress due to their work arrangements [12,13] in the current
study they had lower stress impairment costs than permanent day shift employees.

The lower productivity impairment costs associated with alternating rosters, contractors and
FIFO/DIDO employment may be related to the roles and responsibilities associated with the different
types of employees appointed to permanent day shifts versus alternating contracts. To protect
participant anonymity the current study did not gather data regarding job position, however, the
researchers are aware that within the current sample, employees working permanent day shifts
included managers, professionals, administrative, and operational staff. Comparatively, employees
with alternating rosters, FIFO/DIDO employment, and contractual work were more likely to be
appointed to operational mining roles. A study by Ling et al. [5] showed that managers within the
coal mining industry had higher average lost productivity time costs compared to machine operators
and trade workers. Managers were also associated with higher psychological distress [2].

In this mining workforce sample, employees in the contemplation stage for stress management
had the highest average annual stress-related productivity impairment cost ($53,761 per employee).
Although individuals who are classified as contemplative intend to improve their behaviour in the
next six months, they are considered not ready to self-initiate immediate changes [18]. Research has
shown in a national population based sample that a stage-matched stress management intervention
was effective in achieving rapid progression through the stages of effective stress management strategy
adoption [18]. Given that the contemplation group for stress management in this study had high
impairment costs, savings could be achieved by assisting these employees to manage or remove
stress that is impacting on their work productivity. Future research should be conducted to identify if
implementation of a stage of change matched stress management intervention could achieve similar
results in a mining workforce as achieved in the population based sample.

Consistent with previous research that found females were more likely to exhibit help-seeking
behaviours and access professional stress management or mental health support services [21–23],
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the current study found that females were significantly more likely to report wanting assistance with
stress management. Although males and females had similar average impairment costs, the higher
proportion of males in the mining workforce and the lower likelihood of males to want assistance
suggests that practitioners need to ensure that stress management promotion is appropriate for
engaging males. Male employees appear to be unlikely to initiate help seeking behaviours despite
experiencing stress at work. Given that this study found that higher frequency of experiencing stress
at work was associated with higher impairment costs, it was encouraging to identify that higher
stress frequency was also associated with greater desire for assistance with stress management.
This suggests that workplace provided stress management assistance will likely appeal to high
productivity impairment cost employees that were frequently experiencing stress at work.

Similarly, stage of change for adoption of effective stress management behaviours analyses
revealed that employees in the contemplation stage had the both the highest cost impairment and
highest likelihood to report wanting assistance. By contrast, employees in the pre-contemplation stage
who believed their stress management habits did not need changing, were found to have both the
lowest cost impairment and lowest likelihood to report wanting assistance. This again indicates that
workplace provided stress management assistance will likely appeal to high productivity impairment
cost employees that were intending to improve their stress management in the next six months.

4.1. Limitations and Future Resarch

Limitations include the recruitment process, use of self-report data, and generalizability of results.
Specifically, the recruitment of participants was restricted due to the operational demands to those
whom attended the work site on the day and the researchers were unable to record the number of
employees who were present but declined to participate. Therefore, it was not possible to accurately
evaluate the extent to which the sample reflected the wider workforce of approximately 8000 employees
or response rate. Furthermore, it is not possible based on this case study to determine the extent to
which the results outlined herein are reflective of employees within the broader mining industry both
in Australia and globally. Additional studies are needed to longitudinally examine if demographic
and work characteristics and employees’ readiness to change is associated with actual participation in
workplace stress management programs. The voluntary recruitment of participants could also have
exposed this study to a selection bias, with research participants potentially being more likely than the
average employee to engage in healthy lifestyle behaviours.

4.2. Practical Implications

From a research perspective, future studies should explore whether permanent day shift and local
employment are significantly associated with higher productivity impairment costs after controlling
for the potential contribution of job role related responsibilities, job demands, and salaries. However,
from a practical point of view, regardless of whether role or work arrangement is directly related to
productivity cost impairment, based on the current findings stress management strategies should be
available to all employees with a particular focus on engaging employee groups with high impairment
costs. Employee groups associated with average annual productivity impairment costs in excess of
$50,000 per employee included: permanent day shift employees; employees who experienced stress
at work most of the time; employees who experienced stress at work all of the time; and employees
who were contemplating better managing their stress in the next 6 months. To guide effective stress
management in the Australian mining industry, future research should be conducted to identify
whether implementation of a stage-matched stress management intervention achieves similar results
in a mining workforce as achieved in a population-based sample [18].

5. Conclusions

To effectively design and tailor stress management strategies for a mining workforce that will
deliver a high return on investment, practitioners must identify high cost employee groups and
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those receptive of participation in a workplace health promotion program. This study makes a novel
contribution to the workplace health literature by identifying characteristics in a mining workforce
associated with: (a) high stress related productivity impairment costs; and (b) characteristics of stressed
employees who desire assistance with stress management in an Australian mining company.

Overall, it is likely that the observed high productivity impairment costs associated with roster
and residential status (i.e., permanent day workers and local residents) is reflective of employee
job roles within these groups which may include persons who reside locally and are employed in
supervisory or management roles. Therefore, a targeted workplace stress management program aimed
at employees in such roles may result in the greatest return on investment.

Stage of change for stress management reflects an individuals’ readiness to change and desire
for assistance with stress management. According to the Stages of Change Model, individuals in the
precontemplation and contemplation stages are not attempting to manage their stress. Only 13.2%
of employees in the precontemplation stage and 52.1% of employees in the contemplation stage
reported wanting assistance with stress management. Therefore, workplace health promotion programs
targeting stress management must, in the first instance, convince employees of the value and benefit of
participation in order to ensure high levels of enrolment that would result in the greatest benefit for
employees and return on investment for the organisation.

Overall, these findings suggest that, within the organisation presented in this study, workplace
provided stress management assistance will likely appeal to over a third of the high the productivity
impairment cost employees. Furthermore, strategically targeted health promotion will be required
to engage the remainder of the stressed employees with high productivity impairment costs and low
desire for stress management assistance.
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Abstract: Few longitudinal studies have examined occupational injury as a predictor of employment
termination, particularly during the earliest stages of employment when the risk of occupational
injury may be greatest. Human resources (HR) records were used to establish a cohort of 3752 hourly
employees newly hired by a large manufacturing facility from 2 January 2012, through 25 November
2016. The HR records were linked with records of employee visits to an on-site occupational health
center (OHC) for reasons consistent with occupational injury. Cox regression methods were then used
to estimate the risk of employment termination following a first-time visit to the OHC, with time to
termination as the dependent variable. Analyses were restricted to the time period ending 60 calendar
days from the date of hire. Of the 3752 employees, 1172 (31.2%) terminated employment prior to 60
days from date of hire. Of these, 345 terminated voluntarily and 793 were terminated involuntarily.
The risk of termination for any reason was greater among those who visited the OHC during the
first 60 days of employment than among those who did not visit the OHC during the first 60 days of
employment (adjusted hazard ratio = 2.58, 95% CI = 2.12–3.15). The magnitude of effect was similar
regardless of the nature of the injury or the body area affected, and the risk of involuntary termination
was generally greater than the risk of voluntary termination. The results support activities to manage
workplace safety and health hazards in an effort to reduce employee turnover rates.

Keywords: turnover; employment duration; occupational injury; manufacturing; newly-hired workers

1. Introduction

In certain occupational contexts, such as knowledge-based work, some level of employee turnover
is considered potentially healthy for an organization (e.g., by providing opportunities to replace poor
performers) [1,2]. More broadly, however, it is widely believed that a high level of turnover is a
marker for one or more undesirable characteristics of the employment circumstance, including safety
and health hazards [3–5]. Increased levels of employee turnover are also commonly associated with
decreased organizational performance and profitability [3,5,6]. Thus, understanding and mitigating
factors leading to employee turnover is an important business management strategy.

An increased risk of occupational injury during the earliest periods of employment has been
observed in numerous studies spanning many decades [7,8]. Examinations of early data compiled by
the US Bureau of Labor Statistics observed that both the proportion and incidence rates of occupational
injuries were greatest during the first three months of employment [9,10]. Many subsequent studies
also observed greater injury frequencies, prevalence, or incidence rates among employees with the
lowest job tenure. For example, from 1995 to 2004, 28% of >86,000 injuries among mining workers
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occurred among those in the first year of employment, while 33% occurred among those employed
1–5 years [11]. Among logging workers, the rate of workers’ compensation claims (from 1999 to
2003) was more than double among those with two or fewer months of job tenure (vs. those with
>2 months of job tenure) [12]. In addition, substantially greater incidence rates and relative risks
of first-time workers’ compensation claims involving lost work days were observed among those
employed (across a range of industrial sectors) for less than one month (vs. those employed for at
least 13 months) [13]. This effect was consistent across injury event classifications, including those
typical of acute, traumatic injuries (e.g., contact with objects/equipment and falls) and those typical of
more chronic, musculoskeletal outcomes (e.g., repetitive motion). Recent meta-analyses also suggest
that negative impacts of turnover on safety outcomes (e.g., occupational injury rates) are among the
strongest drivers of reduced organizational financial performance [14]. Thus, if turnover levels are
high, then an employer will find itself continuously (i) replenishing its workforce with new employees
at greatest risk of injury and associated costs (e.g., workers’ compensation) and (ii) incurring potentially
avoidable costs associated with hiring and training new employees.

While employment duration or worker experience has frequently been examined as a risk
factor for occupational injury, occupational injury has less often been examined as a risk factor for
employment duration (or termination). The relationship between occupational injury and employee
turnover, if any, is likely complex. Cree and Kelloway [15] suggested a model whereby employees’
turnover intentions are influenced by the perception of risk associated with the work, which itself is a
function of (i) employees’ “accident history,” either direct (i.e., actual injury experience) or indirect
(i.e., knowledge of others’ injury experiences) and (ii) the attitudes of coworkers, supervisors, and
management regarding workplace safety and health. In this context, it is important to note that
turnover intentions relate to voluntary employment termination, which is also influenced by factors
not directly related to workplace safety and health, such the availability of alternative employment
options [16]. Associations between occupational injury and subsequent employment termination
(both voluntary and involuntary) have been recently observed among health care workers [17,18].
It is not known, however, if the associations observed among health care workers also apply to
manufacturing settings, in which entry into the workforce may not require specific knowledge and
skills, and in which workers may not be afforded the same level of autonomy [19].

The objective of this study was to estimate the association between occupational
injury and subsequent employment termination among newly hired manufacturing workers.
Specifically, we merged human resources information with information from an on-site occupational
health center to create a time history for each worker in relation to both occupational injury events
and employment duration (and/or termination). We also restricted our analyses to the first 60 days
from the date of hire, and hypothesized that those experiencing an occupational injury during this
time were more likely to terminate employment (for both voluntary and involuntary reasons) prior to
60 days from the date of hire.

2. Materials and Methods

2.1. Study Overview

A cohort of all hourly employees newly hired from 2 January 2012 through 25 November 2016
by a large manufacturing facility in the US Midwest was established using the employer’s human
resources records database. We did not include employees newly hired into administrative, managerial,
or other salaried positions (e.g., engineering). Occupational injury data from the same time period
were extracted from a separate database maintained by the facility’s on-site occupational health
center. The two datasets were linked using an identification number assigned to each employee. The
employer redacted all personal identifiers from the merged dataset prior to delivery to the research
team. Written approval was obtained from the employer for use of the merged (de-identified) dataset,
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and the University of Iowa Institutional Review Board determined that the study did not meet the
regulatory definition of human subjects’ research.

2.2. Study Facility and Setting

The study facility produces consumer-grade household appliances. At any given time during the
study period, the facility employed approximately 2300 hourly workers and occupied approximately
232,000 m2 of production space. Production employees were organized by a labor union. Production
output during the study period was roughly 5000 completed products per day across three main
product assembly lines and one premium product line. Human resources onboarding and basic
safety training for new hires occurred during the first four hours of each of the first two days of
employment. The facility also has a dedicated training area used to orient new hires to the materials,
equipment (e.g., machinery and tools), and processes that are common throughout the production
areas. New hires practice simulated production tasks in the training area, gaining proficiency while
learning expectations for compliance with safety policies in a hands-on manner. During the second
four hours of each of the first two days of employment, new hires shadowed a current employee to
learn the production processes required of the jobs to which they were assigned. Transition from
shadowing to full-time production activities was expected by the third day of employment.

2.3. Probationary Period

Based on the collective bargaining agreement between workers and management, each new
hourly employee was considered “probationary” for a period of 60 calendar days from the date of hire.
During the probationary period, new employees (i) were not under the jurisdiction of the collective
bargaining agreement, (ii) had limited access to overtime work, and (iii) were unable to request job
reassignment within the facility. After 60 calendar days from the date of hire, each employee was
considered a “regular” employee subject to all collective bargaining provisions regardless of formal
affiliation with the labor organization.

The 60-day probationary period is also consistent with estimates of the time required to recover
costs associated with hiring and training unskilled workers [20]. Facility management estimated that
the hiring and training costs associated with each new hire were $5500 (on average). New hires at the
study facility earn an average initial wage of approximately 15.00 $/h. Assuming the value of labor is
equivalent to the pay rate, hiring and training costs would be recovered after 367 work hours, or just
over 45 8-hour work days. Generally, 45 8-hour work days will occur within 60 calendar days from the
date of hire.

2.4. Study Sample

The human resources database included records on 3834 employees hired during the observation
period. For employees hired multiple times during the observation period, only the first instance
was included in the final dataset (resulting in exclusion of 13 records). Employees hired between
26 September 2016 and 25 November 2016, were also excluded (69 records) in order to ensure all
employees in the final dataset had the potential to work the full 60-day probationary period. Therefore,
the final study sample included 3752 employees.

2.5. Employment Termination

The primary outcome event was any termination of employment during the 60-day probationary
period, dichotomized as “yes” or “no.” Outcome variables were created using information available
in the human resources records database. Information was also available regarding the reason
for termination, as recorded by the employer. We classified the following reasons as involuntary
terminations: termination without pay, violation of workplace violence policy, absenteeism,
unsatisfactory performance, and safety violation. We classified the following reasons as voluntary
terminations: personal reasons, return to school, relocation, another job, and “3-day no call/no show.”
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The “3-day no call/no show” reason refers to an employer policy stating that an employee will
be terminated if he/she is absent for three consecutive work days and does not communicate an
explanation for the absence. We considered such a circumstance a voluntary termination, in contrast to
absenteeism, which was related to the number of absent days regardless of communication between
the employee and the employer (which we considered an involuntary termination). Terminations also
occurred for other reasons for which neither involuntary nor voluntary could be assigned, including:
promotion from hourly to salaried employment, catastrophic injury outside of work that removed the
employee from the workforce, and unspecified circumstances.

2.6. Occupational Health Center Visits

The primary predictor variable was the occurrence of any first-time visit to the on-site occupational
health center (OHC) within 60 calendar days from the date of hire (i.e., early OHC visit, dichotomized
as yes/no), regardless of the nature of injury/event or the body part/area affected. Secondary
predictor variables were created by classifying early OHC visits according to (i) the “nature of
injury,” recorded in the OHC database as repetitive strain, acute sprain/strain, struck/caught/injured
by, cut/puncture/scrape, slip/trip/fall, temperature extreme, and a variety of other descriptors
(e.g., chemical burns, allergic reactions, and foreign objects in eye, among others), and (ii) the “body
part/area affected,” recorded in the OHC database as abdominal area, chest area, a variety of lower
extremity areas (hips, knees, ankles, feet, thighs, and calves), head/eye, low back, shoulder/arm,
wrist/hand, upper back/neck, and other (e.g., heat-related). To manage small cell sizes for analysis
purposes, the nature of injury categories were collapsed to repetitive strain, acute sprain/strain,
and general occupational injuries (i.e., all others). Collapsing the nature of injury categories also
separated injuries that typically result from exposure to physical risk factors for musculoskeletal
outcomes from injuries that typically result from exposure to other hazards. The body part/area
affected categories were also collapsed to low back, shoulder/arm, wrist/hand, and other (i.e., all other
body parts/areas) to manage small sizes.

Primary and secondary predictor variables were created from information available in the OHC
database. Employer policy required the immediate reporting of acute occupational injuries as well
as signs and symptoms consistent with non-acute adverse musculoskeletal health outcomes to OHC
nursing staff. Nursing staff were required to document all OHC visits, including the employee number,
the date of the visit, the nature of the injury/event which brought the employee to the center, as well as
the body part/area affected. The OHC database did not contain information regarding other, personal
health concerns for which an employee might seek care.

2.7. Demographic Variables

Demographic variables available for each new hire included gender, age, and race/ethnicity.
Age was analyzed as a continuous variable. Race/ethnicity was categorized as White/Caucasian,
Black/African-American, Hispanic/Latino(a) and other (including Asian/Pacific islanders, Alaskan
natives and American Indians).

2.8. Job Characteristics

The human resources records database included information about the work shift to
which each new hire was assigned, categorized as First (7:00 a.m.–3:30 p.m., Monday–Friday),
Second (3:30 p.m.–11:30 p.m., Monday–Friday), Third (11:30 p.m.–7:00 a.m., Monday–Friday),
and Premium (5:00 a.m.–3:30 p.m., Monday–Thursday). In addition, information was available
for job classification and assigned department. At the study facility, a department is an organizational
unit consisting of a group of production tasks under the supervision of one or more production team
leaders. We used the job classification and department information to assign a “nature of work” to
each new hire, categorized as assembly, fabrication, inspection, material handling, or maintenance.
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Assembly work was machine-paced and cyclic. Workers in the assembly classification performed
one or more production tasks according to a standard sequence of steps, with a cycle time typically on
the order of 35 seconds. Assembly work involved a range of hand-intensive activities, including manual
manipulation and installation of parts and the use of both manual and powered hand tools. Fabrication
work involved the operation of in-house machinery and fabrication equipment (e.g., presses, vacuum
forming machines, and foam injection machines, among many others). Fabrication work was often
cyclic, but self-paced rather than machine-paced (in contrast to assembly work). Fabrication areas
received daily orders for parts to support the assembly lines and workers would feed raw material
into the equipment and either manipulate manual controls or operate digital interfaces. Inspection
work involved visual inspection of the completed products or sub-assemblies. Inspection work
was distributed throughout the assembly lines but, in contrast to assembly work, was not always
cyclic and involved less biomechanically demanding activity (e.g., placing/scanning bar code labels
and completing paperwork). Material handling generally involved the use of powered industrial
vehicles and manual push/pull carts to transport parts and completed products throughout the facility.
Finally, maintenance work involved electrical work, powered industrial vehicle repair, tool and die
maintenance, as well as repair of assembly and fabrication equipment.

2.9. Statistical Analyses

The duration of employment was dichotomized as ≤60 days (i.e., termination of employment
during the probationary period) and >60 days (i.e., working at least to end of the probationary
period). The demographic variables (gender, age, race/ethnicity) and job characteristic variables
(shift, and nature of work) were then stratified and summarized by duration of employment for
descriptive purposes. Age was reported using the mean and standard deviation; all other variables
were reported using observation frequencies and proportions.

We calculated incidence rates of OHC visits to provide additional context to the analysis.
Specifically, incidence rates were calculated as the number of first-time OHC visits divided by the total
person-time at risk of visiting the OHC across the full duration of the study period (i.e., 2 January 2012
to 25 November 2016). For employees with an OHC visit, person-time at risk was censored on the date
of the first OHC visit recorded in the OHC database. For employees with no OHC visit, person-time
was censored on either (i) the date at which employment was terminated or (ii) the end of the study
period. In addition, we calculated incidence rates of first-time OHC visits that occurred during the
60-day probationary period (i.e., early OHC visits). The same censoring criteria were used for these
calculations, although each employee contributed a maximum of 60 days of person-time at risk of
visiting the OHC.

Hazard ratios (HRs) of the crude associations between early OHC visits and time to termination
during the 60-day probationary period were estimated using Cox regression methods [21,22].
Nine models were constructed, each representing one of the combinations of one OHC visit definition
(any early OHC visit, nature of injury, or body part/area affected) and one time to termination
definition (any, involuntary, or voluntary). In all models, the referent category was limited to those
employees without an early OHC visit. Time-varying measures of the three OHC visit variables
(listed immediately above) were created to capture person-time both before and following an OHC
visit [23]. Specifically, among those with an early OHC visit, the number of days from the date of
hire to the date of the early OHC visit was analyzed as unexposed time (but time while still at risk of
employment termination), while the number of days from the date of the early OHC visit to the date on
which person-time was censored was analyzed as exposed time. Among those without an early OHC
visit, all person-time of observation was analyzed as unexposed time. Also, in models with involuntary
termination as the outcome event, we included person-time accumulated among those with voluntary
or other terminations because these employees were still at risk of involuntary termination prior to the
time of voluntary or other termination. Similarly, in models with voluntary termination as the outcome
event, we included person-time accumulated among those with involuntary or other terminations
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because these employees were still at risk of voluntary termination prior to the time of involuntary or
other termination.

For all crude analyses, the proportional hazards assumption was tested by including interaction
terms between each predictor variable and time; no statistically significant interaction terms were
observed, indicating that the proportional hazards assumption was not violated. Cox regression
methods were also used to estimate crude associations between each demographic and job
characteristic variable and time to each of the termination types (any, involuntary, and voluntary).

Adjusted associations between early OHC visits and time to termination were also estimated
using Cox regression. As in the crude analyses, models were constructed for each combination of one
OHC visit definition and one time to termination definition (i.e., nine total models). Demographic and
job characteristic variables crudely associated with the risk of employment termination (with p < 0.10)
were included in all multivariable models. No further model specification criteria were applied
(e.g., backward elimination) given the small number of available demographic and job characteristic
variables relative to the sample size.

To assess bias of the adjusted hazard ratios between early OHC visits and time to involuntary
termination potentially introduced by retaining in the analyses person-time accumulated among those
with voluntary or other termination (and vice versa), additional analyses were conducted with datasets
(i) restricted only to those with involuntary or no termination (i.e., excluding those with voluntary or
other termination) and (ii) restricted only to those with voluntary or no termination (i.e., excluding
those with involuntary or other termination). All statistical procedures were performed using SAS
(version 9.4, SAS Institute, Inc., Cary, NC, USA).

3. Results

A summary of demographic and job characteristic variables is provided in Table 1. The mean age
of the 3752 employees was 33.9 ± 10.9 years, and 68.0% were male. 58.4% of the employees identified
as white/Caucasian, 39.1% as black/African-American, 2.7% as Hispanic/Latino, and 3.4% as other
racial/ethnic designations. Larger proportions of new hires were placed into the first (34.6%) and
second (43.7%) shifts compared to third (18.7%) and premium (3.0%) shifts. A substantial majority
(87.2%) was assigned to assembly work.

1172 (31.2%) of the new hires were employed 60 days or less. Of these, 793 (67.7%) were terminated
for involuntary reasons, 345 (20.4%) for voluntary reasons, and 34 (2.9%) for other reasons (Table 1).
Differences in the distributions of demographic and job characteristic variables between employment
duration strata (i.e., employed >60 days vs. employed ≤60 days) were generally small. However,
those employed ≤60 days were less frequently male, more frequently white/Caucasian, and more
frequently assigned to assembly work. In addition, a smaller proportion of those employed ≤60 days
was assigned to the premium product line, although the number of new hires in this category was
relatively small.

Employees contributed a total of 856,845 person-days (2348 person-years (PY)) of observation
during the study period (2 January 2012–25 November 2016). During this time, a total of 1090 first-time
OHC visits were recorded, yielding an overall incidence rate (IR) of 46.4/100PY. Of the 1090 first-time
visits, 453 (41.6%) were classified as general occupational injuries (IR = 19.3/100PY), 429 (39.3%) as
repetitive strain (IR = 18.3/100PY), and 208 (19.1%) as acute sprain/strain (IR = 8.9/100PY). The body
part/area affected most commonly was the wrist/hand (29.3%), followed by the shoulder/arm (25.2%)
and the low back (10.9%), with other body parts/areas accounting for the remainder (34.6%).
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Of the 1090 first-time OHC visits, 339 (31.1%) occurred during the 60-day probationary period
(i.e., early OHC visits). The median number of calendar days from the date of hire to the date of
any early OHC visit was 20 (interquartile range: 10–32 days), with a range zero days (i.e., employee
reported to the OHC on the first day of employment) to 60 days. Employees contributed a total
of 173,816 probationary days (476 PY) of observation, resulting in an incidence rate for early OHC
visits of 71.2/100PY. Of the 339 early OHC visits, 142 (41.9%) were classified as general occupational
injures (IR = 29.8/100PY), 129 (38.1%) as repetitive strain (IR = 27.1/100PY), and 68 (20.0%) as acute
sprain/strain (IR = 14.3/100PY). The body part/area affected most commonly was the wrist/hand
(28.3%), followed by the shoulder/arm (24.5%) and the low back (12.1%), with other body parts/areas
accounting for the remainder (35.1%).

Crude estimates of association between the demographic and job characteristic variables and time
to termination are provided in Table 2. Statistically significant reductions in the risk of any employment
termination were observed among (i) males (HR = 0.79, 95% CI = 0.70–0.89), (ii) those identifying as
black/African-American (HR = 0.77, 95% CI = 0.68–0.87) and other racial/ethnic categories (HR = 0.70,
95% CI = 0.49–1.00), and (iii) those assigned to the premium shift (HR = 0.26, 95% CI = 0.14–0.48).
In contrast, the risk of any employment termination during the probationary period was elevated
among those assigned to assembly positions (HR = 3.69, 95% CI = 2.79–4.87). This pattern was
consistent for involuntary and voluntary terminations. However the precision of many HR estimates
was reduced as a consequence of small cell sizes. For example, the risk of voluntary terminations
among those assigned to assembly positions was highly elevated (HR = 7.0, 95% CI = 3.60–13.56),
but the referent category (i.e., those assigned to non-assembly positions) included only nine (2.6%) of
the 345 voluntary terminations. A few differences were observed when examining the associations
among those with involuntary and voluntary employment termination. Most notably, among those
assigned to second shift, the risk of involuntary employment termination was reduced (HR = 0.77,
95% CI = 0.66–0.90) while the risk of voluntary employment termination was elevated (HR = 1.72, 95%
CI = 1.72–2.21).

Table 2. Crude associations between demographic and job characteristic variables and employment
termination within the 60-day probationary period.

Variable
Any Termination

Involuntary
Termination

Voluntary
Termination

HR [95% CI] HR [95% CI] HR [95% CI]

Demographics

Age 1.00 [0.99, 1.01] 1.00 [0.99, 1.01] 0.99 [0.98, 1.00]
Male gender 0.79 [0.70, 0.89] 0.77 [0.67, 0.89] 0.77 [0.62, 0.96]
Race/ethnicity

White/Caucasian -REF- -REF- -REF-
African-American 0.77 [0.68, 0.87] 0.84 [0.72, 0.97] 0.55 [0.44, 0.70]
Hispanic/Latino 1.25 [0.91, 1.71] 1.67 [1.19, 2.35] 0.48 [0.20,1.17]
Other 1 0.70 [0.49, 1.00] 0.87 [0.59, 1.29] 0.13 [0.03, 0.52]

Job characteristics

Shift
First -REF- -REF- -REF-
Second 1.00 [0.88, 1.14] 0.77 [0.66, 0.90] 1.72 [1.34, 2.21]
Third 1.04 [0.88, 1.22] 1.05 [0.88, 1.27] 1.10 [0.78, 1.55]
Premium 2 0.26 [0.14, 0.48] 0.16 [0.16, 0.38] 0.59 [0.26, 1.35]

Nature of work
Non-assembly -REF- -REF- -REF-
Assembly 3.69 [2.79, 4.87] 3.20 [2.35, 4.37] 7.00 [3.60, 13.56]

Notes: 1 includes Asian/Pacific Islanders, Alaska natives, and American Indians; 2 employees assigned to the
premium product line worked four, 10-h shifts per week.
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Crude and adjusted estimates of association between early OHC visits and employment
termination during the probationary period are provided in Table 3. Any instance of an early OHC
was associated with a statistically significant increase in risk of any employment termination prior to
the end of the probationary period (adjusted HR = 2.58, 95% CI = 2.12–3.15). The effect magnitude was
similar when analyzing OHC visits by the nature of the injury, with statistically significant adjusted
HRs of 2.38 for repetitive strain, 2.61 for acute sprain/strain, and 2.78 for general occupational injuries.
Associations were also statistically significant when analyzing early OHC visits by the body part/area
affected, although of somewhat greater magnitude for the shoulder/arm (adjusted HR = 3.58) and low
back (adjusted HR = 3.12) than for the wrist/hand (adjusted HR = 1.95) and other body parts/areas
(adjusted HR = 2.26). The magnitude of effect was generally greater for involuntary termination than
for voluntary termination, but substantial overlap of the 95% confidence intervals around the HR
estimates suggests minimal statistical difference (if any).

Table 3. Crude and adjusted 1 associations between occupational health center (OHC) visits and
employment termination within the 60-day probationary period. 2

Any Termination Involuntary Termination Voluntary Termination

Crude Adjusted Crude Adjusted Crude Adjusted

HR [95% CI] HR [95% CI] HR [95% CI] HR [95% CI] HR [95% CI] HR [95% CI]

Any early OHC visit 2.35 [1.93, 2.85] 2.58 [2.12, 3.15] 2.54 [2.02, 3.20] 2.74 [2.17, 3.45] 2.06 [1.37, 3.09] 2.29 [1.52, 3.45]

Nature of injury

Repetitive strain 2.25 [1.65, 3.07] 2.38 [1.74, 3.25] 2.48 [1.73, 3.54] 2.55 [1.78, 3.65] 1.68 [0.86, 3.26] 1.87 [0.96, 3.66]
Acute sprain/strain 2.40 [1.62, 3.54] 2.61 [1.77, 3.87] 2.26 [1.40, 3.67] 2.50 [1.54, 4.07] 2.24 [1.06, 4.75] 2.33 [1.09, 4.96]
General occup. 2.40 [1.79, 3.21] 2.78 [2.07, 3.72] 2.53 [1.80, 3.56] 2.89 [2.05, 4.07] 1.73 [0.92, 3.26] 2.04 [1.08, 3.85]

Body part/area affected

Low back 2.45 [1.47, 4.08] 3.12 [1.87, 5.22] 2.83 [1.60, 5.01] 3.52 [1.98, 6.26] 1.69 [0.54, 5.29] 2.29 [0.73, 7.20]
Shoulder/arm 3.40 [2.46, 4.68] 3.58 [2.59, 4.94] 3.65 [2.51, 5.30] 3.84 [2.64, 5.58] 2.70 [1.39, 5.25] 2.82 [1.44, 5.51]
Wrist/hand 1.79 [1.20, 2.66] 1.95 [1.31, 2.91] 1.96 [1.24, 3.09] 2.09 [1.32, 3.31] 1.00 [0.37, 2.68] 1.13 [0.42, 3.05]
Other 2.06 [1.48, 2.87] 2.26 [1.62, 3.15] 1.94 [1.29, 2.91] 2.10 [1.39, 3.17] 1.93 [1.03, 3.64] 2.13 [1.13, 4.03]

Notes: 1 All models adjusted for gender, race/ethnicity, shift, and nature of work based on associations with p <
0.10 in crude analyses; 2 referent category in all models includes those with no OHC visit and no termination of the
specified type within the 60-day probationary period.

Results of the additional analyses with restricted datasets showed minimal change in the adjusted
HRs. Specifically, HRs in the additional analyses were, on average, 6% greater than those presented
in Table 3. In no case was a HR reported in Table 3 greater than the analogous HR estimated in the
analysis of the restricted dataset.

4. Discussion

The results of this study show a strong association between visiting an on-site occupational health
center and subsequent termination of employment within 60 days from the date of hire among a
large sample of newly hired manufacturing workers. Specifically, the risk of termination was more
than double among those who visited the on-site occupational health center compared to those who
did not. The magnitudes and precisions of the risk estimates were also consistent across different
injury classifications and mostly consistent across different body parts/areas affected. Associations
were also elevated regardless of the reason for termination, although of somewhat greater magnitude
among those with terminations classified as involuntary compared to those with terminations classified
as voluntary.

Few longitudinal studies are available to which the results of the current study can be compared.
Most recently, Okechukwu et al. [18] examined the association between self-reported occupational
injury and both involuntary and voluntary “job loss” among a sample of 1331 nursing home workers.
Injury data were collected at the time of enrollment and again after six and 12 months of follow-up,
and then linked to employers’ administrative records to identify those with job loss occurring in the
subsequent six months. Overall, 24.2% of the sample experienced job loss within the 18 months of
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observation, which is much lower than the frequency of employment termination observed in the
current study (in the current study, 31.2% of new hires were employed fewer than 60 days from
the date of hire). Similar to the current study, statistically significant associations were observed
between occupational injury and both voluntary and involuntary job loss, and the magnitude of the
association was also greater for involuntary job loss. However, important differences in the study
sample (nursing home workers with an average of 6.3 years of experience at the time of enrollment vs.
newly hired manufacturing workers) and differences in the nature of work between the cohorts limit
comparisons between the results of our study and those reported in Okechukwu et al. [18].

The incidence rates of early OHC visits were approximately 50–60% greater than the incidence
rates observed across the full study period, suggesting an increase in the risk of occupational injury
during the earliest stages of employment. Gerr et al. [24] reported results from a prospective study of
physical risk factors and upper extremity musculoskeletal outcomes among 386 workers at the same
facility as that of the current study. In contrast to the current study, Gerr et al. [24] ascertained incident
musculoskeletal symptoms with a weekly self-reported survey and incident musculoskeletal disorders
via clinical evaluation (following a self-report of symptoms). Compared to the employees included in
the current study, participants of Gerr et al. [24] were experienced (average of 15.8 years at the facility at
the time of entry vs. all new hires), older (mean age 43.1 years vs. 33.9 years), and less frequently male
(48.1% vs. 68.0%). Incidence rates were reported as 58/100PY for hand/arm symptoms, 19/100PY
for hand/arm disorders, 54/100PY for neck/shoulder symptoms, and 14/100PY for neck shoulder
disorders. Analogous incidences rates in the current study (by combining the nature of injury categories
with the body part/area affected categories) were 8.5/100PY for OHC visits classified as either acute
sprain/strain or repetitive strain and affecting the wrist/hand and 8.4/100PY for injuries classified
as either acute sprain/strain or repetitive strain and affecting the neck/shoulder. The difference in
incidence rates might appear to contradict the evidence suggesting that the risk of occupational injury
is greatest during the earliest stages of employment. However, the active case-finding approach used
by Gerr et al. [24] is expected to result in greater observed incidence rates than the use of passive
surveillance sources, such as the OHC database used in the current study [25]. It is possible that only
those experiencing the greatest levels of musculoskeletal discomfort reported to the OHC. In addition,
it is possible that some employees, upon experiencing musculoskeletal discomfort, elected to terminate
employment but did not report to the OHC.

Error in the ascertainment of dates of employment termination (of any type) was unlikely given
the use of human resources data and inclusion of all newly hired employees in the study sample.
While it is possible that some terminations were recorded one or more business days following the
actual event, we have no way of validating the accuracy of the termination dates. Regardless, any
error was unlikely to have differed systematically between those who visited the OHC and those
who did not. However, the classification of each termination as involuntary or voluntary relied on
our interpretation of the information included in the human resources database. We discussed our
termination classification strategy with the employer prior to analyses. The only heterogeneity of
opinion occurred for the “3-day no-call/no-show” reason for termination (n = 216), which we classified
as voluntary. Ultimately, we believe our choice was appropriate since the employee made an active
decision both to not report to work and to not communicate an explanation for the absence.

Errors in the ascertainment of exposure may have occurred. First, it is possible that some
employees experienced an occupational injury and did not report to the OHC (despite employer
policy). If employment termination during the probationary period were more likely as a result of
the unreported occupational injury, then the observed hazard ratios would have been attenuated.
We believe it is likely that the dates of events classified as general occupational injuries (e.g., chemical
exposures and foreign objects in the eye) were captured accurately given their acute nature and the
policy requiring employees to immediately report to the OHC. However, the date of an event classified
as “acute sprain/strain” or “repetitive strain” does not necessarily reflect the date of symptom onset.
Any lag between the onset of symptoms and the OHC visit date would increase the number of
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unexposed days and decrease the time to termination following the OHC visit date, and therefore
inflate the observed hazard ratios. However, we have no reason to believe that the frequency or
duration of reporting lags were of sufficient magnitude to cause meaningful bias of the estimated
hazard ratios. Finally, the OHC was staffed by multiple occupational health nurses and so some
(inter-observer) misclassification may have occurred of the nature of the injury/event which brought
the employee to the center and/or the body part/area affected.

5. Conclusions

In summary, newly hired manufacturing workers who visited an on-site occupational health
center for reasons consistent with an occupational injury experienced increased risk employment
termination within 60 days from the date of hire. In addition, the incidence rate of occupational health
center visits within 60 days from the date of hire was substantially greater than that observed over
longer time frames. Together, these results suggest that management of workplace safety and health
hazards to prevent the occurrence of occupational injury may reduce turnover rates.

Finally, the end of the study observation period (November 2016) corresponds approximately with
a major shift in strategic production management practices at the study facility. Specifically, starting in
early 2017, the facility has adopted the “world-class manufacturing (WCM)” model attributed most
commonly to Hayes and Wheelwright [26], reformulated by Schonberger [27], and further refined
and formalized by large, multi-national manufacturing enterprises such as Fiat Chrysler Automobiles.
A key component of WCM is an organizational commitment to safety, such that “WCM cannot be
implemented when the company is not assuring a robust safety system” [28] (p. 600). We hope to
revisit the analyses described in this manuscript after complete roll-out and maturation of the WCM
systems and procedures in order to evaluate the effect of WCM on occupational injury rates and
employee turnover.
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Abstract: Workplace bullying entails negative consequences on workers’ life. Yet, there is lack
of research on workplace bullying in an Asian context. Moreover, less is known about the
potential mechanisms linking workplace bullying and employee well-being. This study examined
the associations between workplace bullying and Korean employees’ well-being (quality of life,
occupational health) and whether the associations were mediated by work-to-family conflict.
Cross-sectional data came from 307 workers in South Korea who were employed in healthcare,
education, and banking industries. Analyses adjusted for industry, age, gender, education,
marital status, and work hours. Employees who had more exposure to workplace bullying
reported lower levels of quality of life and occupational health. These associations were mediated
by work-to-family conflict, such that more exposure to workplace bullying was associated with
greater work-to-family conflict, which, in turn, was associated with lower levels of quality of life
and occupational health. These mediating pathways were consistent across the three industries.
Korean employees who experience more workplace bullying may bring unfinished work stress to
the home (thus greater work-to-family conflict), which impairs their well-being. Future research
may need to consider the role of work-to-family conflict when targeting to reduce the negative
consequences of workplace bullying.

Keywords: workplace bullying; quality of life; occupational health; work-to-family conflict;
Korean workplaces

1. Introduction

Workplace bullying entails negative consequences on workers’ life, by exposing workers to
negative acts of co-workers, supervisors or subordinates [1,2]. The prevalence of workplace bullying is
high across nations [3] and it is becoming an increasingly serious issue in South Korea (Korea, hereafter)
in recent years. The vast majority of Korean employees (87%) report they have experienced some
form of bullying within the previous six months [4]. The rate of workplace bullying experiences is
even higher among employees who work long hours and non-regular employees who may have job
insecurity [5]. Workplace bullying may impair employees’ mental and physical health. However,
there is lack of empirical research focusing on workplace bullying in Korea and its associations with
Korean employees’ well-being. Moreover, less is known about potential mediating mechanisms linking
workplace bullying and employee well-being [6].

Work-to-family conflict is a possible mediator between workplace bullying and employee
well-being. Work-to-family conflict refers to time-based, strain-based, and behavior-based interrole
conflict between mutually incompatible demands from work and family domains in some respect [7].
According to the work-family interface model [7–9], negative experiences and stressors from
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workplaces often spill over into employees’ personal and family life via work-to-family conflict [10–13].
Work-to-family conflict, in turn, is associated with employees’ negative health and well-being
outcomes [14–19].

Based on the work-family interface model, previous studies have paid much attention to the
negative work-to-family spillover effects of employees’ emotional labor, abusive supervision, and social
ostracism at workplaces [10–13,20–23]. However, there has been lack of research examining the
negative work-to-family spillover effects originate from workplace bullying. To address this gap in
occupational literature, this study examines the potential mediating role of work-to-family conflict
in the link between workplace bullying and employee well-being outcomes assessed by quality of
life and occupational health. Most of existing studies on workplace bullying have been based on
Western samples, lacking in consideration of different cultural values on interpersonal relationships or
organizational hierarchies and cultures in non-Western countries [6,23,24]. Findings from the Korean
employee sample may enrich our understanding of the mechanism in which workplace bullying
impairs employee well-being in a cultural context where employees are particularly vulnerable to
experiencing workplace bullying and work-to-family conflict.

1.1. Theoretical and Empirical Background Linking Workplace Bullying to Employee Well-Being

Workplace bullying is generally defined as situations where an employee is exposed to negative
actions on the part of co-workers, supervisors or subordinates repeatedly and over a period of time [25].
It is different from workplace violence [26] or occupational stalking [27] in its nature of repetition,
persistency, hostile intentionality of negative acts, and power imbalance. Some forms of workplace
bullying behaviors include wrong or unjust judgement about a bullied employee’s work performance,
criticizing one’s personal life, restricting expression of personal opinion, assigning meaningless tasks,
and backbiting. Such negative actions are unwanted and resented by the victim employees and may
cause humiliation and distress in victims and also potentially in observers [28].

Previous research has observed the negative consequences of workplace bullying on employees’
health and well-being, including deterioration of psychological well-being, complaints about physical
and somatic symptoms, and poor quality of life [29–32]. Both the victims of bullying and the observers
report more general stress and mental stress than those without bullying experiences [33]. There may
also be a long-term health consequences of workplace bullying. A 3-wave follow-up study from Danish
employees in a period of four years has shown that negative health problems caused by workplace
bullying (e.g., poor self-rated health, sick-leave, depressive disorders, and sleep problems) last over
several years even after bullying was discontinued [34].

1.2. Work-to-Family Conflict as a Mediating Mechanism

Work-family conflict refers to “a form of interrole conflict in which the role pressures from work and family
domains are mutually incompatible in some respect” ([7], p. 77), which includes time-based, strain-based,
and behavior-based conflict. The work-family interface model [7–9] suggests that negative experiences
from work often spill over into employees’ non-work domains and interfere with family and personal
activities (i.e., work-to-family conflict) that are critical for employee well-being. The emotional and
strain-based work demands can threaten employees’ psychological resources including needs for
autonomy, competence, and relatedness and hamper their involvement to meet role requirements in
family and personal domains [35–39]. Through this work-to-family conflict mechanism, employees
may transmit their negative emotions toward and come into conflict with family members, thereby
their family roles, relationships, and family time may be negatively influenced [23,40]. Previous
studies found the effects of work-to-family conflict on employee’s psychological distress [17,19],
somatic symptoms and health complaints [14–16], and occupational well-being [18].

Many studies have examined work-to-family conflict consequences associated with employees’
emotional labor, non-supportive or abusive supervision, psychopathic leadership, and ostracism in
workplaces [10–13,20–23]. Scant empirical research has been done on the work-to-family conflict
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effect on the link between workplace bullying and employee well-being outcomes such as quality
of life and occupational health. Employees who are frequently exposed to workplace bullying may
experience considerable strain at work in trying to defend and protect themselves. This consumption of
victims’ physical and psychological resources might negatively spill over into their family and personal
domains, which could impair well-being. One of the rare studies of this kind was recently performed
by Sanz-Vergel and Rodríguez-Muñoz [41], who examined the mediating effect of work-to-family
conflict on the relationship between workplace bullying and employees’ health problems in the
telecommunications sector in Spain. They found that work-to-family conflict partially mediated
the positive association between employee’s workplace bullying experiences and health problems
including somatic symptoms, anxiety, and insomnia. Thus, based on the work-family interface
model [7–9], we could propose that more exposure to workplace bullying is associated with lower
well-being outcomes, mediated by higher work-to-family conflict.

1.3. Extent of Workplace Bullying in Korean Workplaces

Contextual characteristics in a certain culture and nation may influence on the people’s work and
family life [42]. According to the well-known Hofstede’s cultural dimensions, Korea is considered to
be a society with high levels of power distance, uncertainty avoidance, collectivism, Confucianism,
and restraint [43,44]. In this culture, Korean workplaces have tended to have strong hierarchy of
top-down organizational culture with the hard work ethic for long hours and let the group interests
take precedence over the individual rights of employees [42,45,46], which is more likely to be a
breeding ground for workplace bullying acts and behaviors [47]. For example, abusive supervisors or
colleagues might exploit the victim’s work-oriented attitude by top-down leadership or collectivistic
peer pressure.

According to Seo’s survey in 2010, 4% of Korean employees working in healthcare, manufacturing,
service, and financial industries were the victims of workplace bullying and only 13.4% reported that
they had never experienced any forms of workplace bullying during the past six months [4]. Among a
number of Korean industries, employees working in education, banking, and healthcare industries
seem more vulnerable; about 25% of education industry workers were the victims of workplace
bullying and banking industry workers reported average 34 exposure to workplace bullying per
month [5]. The most frequent negative acts experienced by the respondents were ‘being urged to
resign’, ‘ideas or opinions being ignored’, and ‘being humiliated’. Especially, employees in education,
banking, and healthcare sectors came under pressure to resign once a week. Employees who worked
long hours or non-regular workers reported more exposure to workplace bullying [5].

Although workplace bullying is one of the major social problems in Korea and the media
is paying attention to the recent suicide cases of employees due to severe stress from workplace
bullying [48], this topic has received little scholarly attention. There has been lack of knowledge
about the prevalence, antecedents, consequences, and mechanisms of bullying in Korean workplaces.
To examine the associations between workplace bullying, work-to-family conflict, and employee
well-being, the current study used data collected from employees in education, banking, and healthcare
industries in Korea, where workplace bullying is a particular concern.

1.4. Present Study

Building on the work-family interface model [7–9], we examined the cross-sectional associations
between workplace bullying, work-to-family conflict, and employees’ well-being outcomes. Using data
collected from three service industries (i.e., healthcare, education, and banking) in Korea, we tested the
mediating role of work-to-family conflict in the associations of workplace bullying with quality of life
and occupational health, two outcomes reflecting employees’ overall well-being. Our hypotheses are
as follows, with specific paths are illustrated in Figure 1.
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Hypotheses 1. More exposure to workplace bullying will be associated with higher work-to-family conflict
(“a” path).

Hypotheses 2. Higher work-to-family conflict will be associated with lower well-being, assessed by quality of
life and occupational health (“b” path).

Hypotheses 3. More exposure to workplace bullying will be indirectly associated with lower well-being,
mediated by higher work-to-family conflict (“a × b”).

Figure 1. Conceptual model examining the effect of workplace bullying on employees’ well-being
outcomes mediated by work-to-family conflict. Note: “a × b” indicates the indirect effect of X on Y
through M. “c” indicates the total effect of X on Y.

2. Materials and Methods

2.1. Participants and Procedure

Employees working in healthcare, education, and banking industries in South Korea participated
in this study. Participants were recruited across multiple worksites within each industry from July to
September 2014. Those worksites included 4 clinics and hospitals (“healthcare” industry), 6 elementary,
middle and high schools (“education” industry), and 12 banks, insurance companies, and other
financial institutions (“banking” industry). All worksites were located in Seoul and Gyeonggi-do,
the capital city and the province area surrounding the capital city, respectively. Only regular employees
(full-time, permanent employees, not temporary) and middle managers and below level (not high-level
and executives) were invited to participate in the study.

A paper-pencil questionnaire measuring respondent’s exposure to workplace bullying,
work-to-family conflict, quality of life, occupational health, and demographic variables was
administrated for about twenty minutes in the employee lounges, cafeterias, and lobbies at each
workplace. Participants were briefed about the research purpose and requirements of this study,
and then informed that their participation would be voluntary and anonymous, guaranteeing
confidentiality. After they agreed to participate and provided consent, 444 questionnaires were
distributed and 410 employees completed the survey, resulting in a high response rate of 92.3%.
One of our main variables asked about the extent to which work experiences interfere with family
and personal life (i.e., work-to-family conflict). Thus, we restricted our sample to those who were in
heterosexual married/partnered status, because homosexual relationship is socially unacceptable and
against the law in South Korea. Out of 410 employees who completed the questionnaire, 307 employees
were heterosexual married/partnered, regular employees, and middle managers and below level at
the time of survey, thus the final analytic sample of the current study. Their demographic information
is provided in Table 1.
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2.2. Measures

2.2.1. Workplace Bullying

Exposure to workplace bullying was measured by twenty-two items of the Negative Acts
Questionnaire (NAQ-Revised) [49]. Employees were asked to report the extent to which they had been
exposed to specific negative behaviors at their workplace within the previous six months. Sample items
include “Someone withholding information which affects your performance”, “Being ordered to do
work below your level of competence”, and “Having your opinions and views ignored”. Each item
was rated on a 5-point scale such as 0 = never, 1 = now and then, 2 = monthly, 3 = every week, and 4 = daily.
Some previous studies considered a frequency of roughly weekly exposure over about 6 months
as severe cases of workplace bullying [1]. To capture the effect of any exposure to workplace
bullying in this study, we considered responses 1 or higher as having exposure to workplace bullying
(=1 vs. 0 = no exposure to workplace bullying). Then we summed the binary indicators across 22 items
to create total workplace bullying exposure variable; higher scores representing more exposure to
workplace bullying. The Cronbach’s alpha for the 22 items was 0.92.

2.2.2. Work-to-Family Conflict

Work-to-family conflict was measured with four items of the Work to Family Conflict Scale [50],
in which employees were asked to report the extent to which they had experienced work conflicts
with family in the past year. Each item was rated on a 5-point scale from 1 = never to 5 = all of the
time. Sample items include “Your job reduces the effort you can give to activities at home”, “Stress at
work makes you irritable at home”, and “Your job makes you feel tired to do the things that need
attention at home”. The mean of the 4 items was calculated, with higher scores representing greater
work-to-family conflict. The Cronbach’s alpha for the 4 items was 0.82.

2.2.3. Quality of Life

Employees’ perceptions of their quality of life were assessed via six items excerpted from the
Quality of Life Scale-Parent Form [51]. Respondents rated their satisfaction in family life, time for
work, family and leisure, and financial well-being on a 5-point Likert scale from 1 = very dissatisfied to
5 = very satisfied. Example items read, “How satisfied are you with your family life?”, “How satisfied
are you with your time?”, and “How satisfied are you with your financial well-being?” The mean of
the 6 items was calculated, with higher scores representing higher quality of life. The Cronbach’s alpha
for the 6 items was 0.81.

2.2.4. Occupational Health

To assess employees’ overall perceived health affected by their occupation, we used two items
adapted from Zoller’s [52] interview question in terms of physical and psychological aspects. The items
read, “How does your job affect your physical health?” and “How does your job affect your mental
health?” Responses were coded as 1 = very negatively, 2 = negatively, 3 = neither negatively nor positively,
4 = positively, 5 = very positively. The mean of the two items was calculated, such that higher scores
reflected greater occupational health.

2.2.5. Covariates

We controlled for employees’ sociodemographic and work characteristics as covariates, including
age, gender, education level, and work hours. Age and work hours as continuous variables were
self-reported in years and hours, respectively. Gender (0 = male, 1 = female) and education level
(0 = under college graduate, 1 = college graduate or higher) were dummy coded. In addition, we considered
potential differences by industry. In our sample, the banking industry had the largest number of
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employees (see Table 1) and thus served as the reference group (1 = healthcare, 2 = education, 3 = banking;
reference group).

2.3. Analytic Strategy

We used multiple mediation analyses with bootstrapping method using the SAS PROCESS
macro [53]. This method allows for the estimation of the indirect effect, based on the product (×) of
the effect of a predictor on a mediator and the effect of the mediator on an outcome. The indirect effect
reflects “a × b” in Figure 1. The bootstrapping method also produces a bias-corrected confidence
interval for the indirect effect [53]. In all models, we set the number of bootstrap samples to 10,000.

3. Results

Table 1 shows descriptive results of our variables and comparisons by industry. Beginning with
sociodemographic characteristics, the average age of our sample was 42.85 years (SD = 8.01) and
banking industry employees were older than healthcare industry employees (no difference with
education industry employees). Sixty-one percent were women, with a higher proportion of women
in the education industry (78%). The majority of the employees (70%) were college graduates or
had higher education; this trend was more apparent in the education industry (91%) than in the
banking industry (54%). The mean work hours was 43.83 h per week (SD = 6.22) and banking industry
employees worked significantly longer hours than those in the other two industries.

In terms of our main variables, the mean exposure to workplace bullying for an average employee
was not so high (M = 5.30 on a 0–22 range scale); yet, there was a great variability between employees
(SD = 5.33). More than half of employees (54%) endorsed one particular item, “Someone withholding
information which affects your performance.” Employees in the healthcare and banking industries
reported significantly more exposure to workplace bullying than those in the education industry
(with no difference between healthcare and banking). Our sample of employees reported a moderate
level of work-to-family conflict (M = 2.97 on a 5 point scale) and a high level of quality of life
(M = 3.62 on a 5 point scale), on average, with no differences by industry. The mean level of occupational
health was moderate (M = 3.19 on a 5 point scale), and it was higher for education industry employees
than for banking industry employees.

Table 2 shows results of the mediation model examining the effect of workplace bullying on
quality of life through work-to-family conflict. The first column presents the results of “a” path,
the association of workplace bullying with work-to-family conflict adjusting for covariates. Employees
in the healthcare and education industries reported lower work-to-family conflict than those in
the banking industry. Women (vs. men), employees with college or higher education (vs. not),
and those with longer work hours reported higher work-to-family conflict. After controlling for
these effects, there was a significant association of workplace bullying with work-to-family conflict,
such that more exposure to workplace bullying was associated with higher work-to-family conflict.
Moreover, higher work-to-family conflict was associated with lower quality of life (“b” path, second
column). Before including work-to-family conflict, there was a significant negative association of
workplace bullying with quality of life (“c” path; B = −0.034, SE = 0.007, p < 0.001); this association was
slightly reduced after including work-to-family conflict (“c’” path; B = −0.027, SE = 0.007, p < 0.001).
The association was found after adjusting for industry, sociodemographic characteristics, and work
hours (none of them were significant). On the whole, then, the model revealed a significant indirect
effect of workplace bullying on quality of life mediated by work-to-family conflict. Twenty percent of
the total effect of workplace bullying on quality of life was explained by the indirect effect through
work-to-family conflict.

Table 3 shows results of the mediation model examining the effect of workplace bullying on
occupational health through work-to-family conflict. Consistent with the previous model (Table 2),
more exposure to workplace bullying was associated with higher work-to-family conflict (“a” path).
Further, higher work-to-family conflict was associated with lower occupational health (“b” path).
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This link was independent of the significant associations of education industry (vs. banking) and
older age with higher occupational health. The total effect of workplace bullying on occupational
health was also significant (“c” path; B = −0.031, SE = 0.009, p < .01). However, after including
work-to-family conflict, the direct association of workplace bullying with occupational health was
reduced (“c’” path; B = −0.018, SE = 0.009, p < 0.05). Overall, the model revealed a significant indirect
effect of workplace bullying on occupational health mediated by work-to-family conflict. Forty-one
percent of the total effect of workplace bullying on occupational health was due to the indirect effect
through work-to-family conflict.

Table 2. The effect of workplace bullying on quality of life, mediated by work-to-family conflict.

M: Work-to-Family Conflict Y: Quality of Life

B (SE) B (SE)

Intercept −0.45 *** (0.10) 3.55 *** (0.08)
X: Workplace bullying 0.03 *** (0.01) −0.03 *** (0.01)
M: Work-to-family conflict – – −0.19 *** (0.05)
Industry, Healthcare (vs. Banking) −0.22 * (0.10) −0.02 (0.08)
Industry, Education (vs. Banking) −0.26 * (0.11) 0.08 (0.09)
Age −0.01 (0.01) 0.00 (0.00)
Women (vs. Men) 0.54 *** (0.09) 0.01 (0.07)
College graduates or higher (vs. Not) 0.38 *** (0.10) 0.07 (0.08)
Work hours (per week) 0.01 * (0.01) 0.00 (0.01)

R2 = 0.2285 R2 = 0.1553
F(7299) = 12.65 *** F(8298) = 6.85 ***

Indirect Effect of X on Y: B = −0.01 **, SE = 0.002
95% CI = −0.0121 to −0.0129

Note: N = 307 Korean employees. X refers to predictor; M refers to mediator; Y refers to outcome. * p < 0.05,
*** p < 0.001.

Table 3. The effect of workplace bullying on occupational health, mediated by work-to-family.

M: Work-to-Family Conflict Y: Occupational Health

B (SE) B (SE)

Intercept −0.45 *** (0.10) 3.04 *** (0.12)
X: Workplace bullying 0.03 *** (0.01) −0.02 * (0.01)
M: Work-to-family conflict – – −0.37 *** (0.07)
Industry, Healthcare (vs. Banking) −0.22 * (0.10) 0.13 (0.11)
Industry, Education (vs. Banking) −0.26 * (0.11) 0.36 ** (0.13)
Age −0.01 (0.01) 0.02 ** (0.01)
Women (vs. Men) 0.54 *** (0.09) 0.03 (0.10)
College graduates or higher (vs. Not) 0.38 *** (0.10) −0.03 (0.11)
Work hours (per week) 0.01 * (0.01) 0.00 (0.01)

R2 = 0.2285 R2 = 0.2035
F(7299) = 12.65 *** F(8298) = 9.52 ***

Indirect Effect of X on Y: B = −0.01***, SE = 0.004
95% CI = −0.0214 to −0.0064

Note: N = 307 Korean employees. * p < 0.05, ** p < 0.01, *** p < 0.001.

Figure 2 summarizes our results showing the mediating effects of work-to-family conflict on the
links between workplace bullying and two well-being outcomes. More exposure to workplace bullying
was associated with higher work-to-family conflict (i.e., H1 supported), which was, in turn, associated
with lower levels of quality of life and occupational health (i.e., H2 supported). Work-to-family
conflict was a significant mediator in the association between workplace bullying and well-being
(i.e., H3 supported).

169



IJERPH 2018, 15, 1548

Figure 2. The mediating effects of work-to-family conflict on the links between workplace bullying
on well-being outcomes. Note: Analyses adjusted for industry, age, gender, education, and work
hours. “a × b” indicates the indirect effect of X on Y through M. “c” indicates the total effect of X on Y.
“c’” indicates the direct effect of X on Y after controlling for the effect of M on Y.

4. Discussion

Guided by the work-family interface model [7–9], we examined the mediating role of
work-to-family conflict in the associations between workplace bullying and well-being outcomes
among Korean employees. Consistent with our hypotheses, results revealed that more exposure to
workplace bullying was associated with greater work-to-family conflict, and greater work-to-family
conflict was further associated with lower quality of life and occupational health. We have found
no other studies that report the consequences and mechanisms of workplace bullying in Korean
employees. Given that workplace bullying is a serious issue in many countries [3], our findings may
add regional empirical evidence to the literature on workplace bullying.

We found that Korean employees who had more exposure to workplace bullying reported
experiencing greater work-to-family conflict. This finding supports the work-family interface model [7–9]
which suggests that stressful work experiences such as workplace bullying may spill over into employees’
non-work domains and interfere with family and personal activities. Specifically, stress from workplace
bullying experiences might have threatened employees’ psychological resources and thus reduce their
ability to be involved in family and personal roles and responsibilities [35–39]. Note that the mean
levels of workplace bullying exposure and work-to-family conflict experiences were not high in our
sample, but the two variables were positively covaried. It may also be important to mention differences
in the levels of workplace bullying and work-to-family conflict by industry. We observed that Korean
employees in the healthcare and banking industries reported significantly more exposure to workplace
bullying than those in the education industry (see Table 1). Moreover, Korean employees in the
healthcare and education industries reported higher work-to-family conflict than those in the banking
industry after adjusting for sociodemographic characteristics and work hours (see Table 2). However,
the positive association between workplace bullying and work-to-family conflict was found across the
three industries, which may suggest the strong link between them.

Our results also revealed that greater work-to-family conflict was associated with lower levels of
quality of life and occupational health. This is in line with previous studies that report the negative
consequences of work-to-family conflict on employee health and well-being [14–19]. Korean employees
work long hours and work in hierarchical culture [42,45,46], all of which may be risk factors for
work-to-family conflict and degraded well-being. Given that happier employees are more productive
at work [54], Korean employers should make more efforts to reduce work-to-family conflict and thereby
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improve their employees’ well-being. For example, a workplace intervention designed to increase
supervisor support may reduce work-to-family conflict [55], and by doing so, improve employee
health and well-being [14,56].

Combining these results, this study observed that workplace bullying was associated with
employee well-being (i.e., quality of life, occupational health), and this association was partially
mediated by work-to-family conflict. Before adding work-to-family conflict in our analytic models,
workplace bullying was significantly associated with quality of life and occupational health. However,
these associations became weaker after including work-to-family conflict. Although not fully mediated,
considerable proportions in the total effects of workplace bullying on quality of life (24%) and
occupational health (41%) were explained by work-to-family conflict. This study contributes to
understanding the mechanisms in which workplace bullying is linked to Korean employees’ well-being.
Future research may need to consider other potential mechanisms linking workplace bullying and
employee well-being, as we found that work-to-family conflict did not fully mediate the association.

4.1. Practical Implications

Korea currently has no legal definition and laws on workplace bullying. This study urges that it’s
about time to develop rules to reduce workplace bullying incidences in Korea as well as to protect
Korean workers from its negative consequences. Most of European countries and parts of Canada and
Australia have established laws and regulations against workplace bullying [57,58]. Their practices and
success stories may guide Korean government’s legislation. In addition, work and life balance rather
than achieving goals and career success is a continuously important topic among Korean employees
because many Korean workplaces are highly competitive and demand individual sacrifice for the larger
organization. The mediating effects of work-to-family conflict on the negative associations between
workplace bullying and employee well-being found in this study suggest that each workplace needs
to implement work-life balance policies and establish ethical standards and infrastructure [59] for the
prevention and handling of workplace bullying. Workplace bullying may also involve substantial costs
for the community due to degraded health as well as for the employers in terms of lost productivity.
In order to legislate against workplace bullying in Korea, a business case needs to be made. Findings
from this study may also provide broader implications for other countries who have similar issues of
work and family life with Korea and want to improve their own workplace practices.

4.2. Limitations and Future Directions

Several of this study’s limitations provide useful directions for future research. First, we used
self-reports of workplace bullying, work-to-family conflict, quality of life, and occupational health
that may pose a risk for common-method bias [60]. For example, an employee who experienced more
workplace bullying might have responded negatively to the items of quality of life and occupational
health. Future research may benefit from incorporating objective measures of well-being, such as
clinical health measures or biomarkers of stress. Second, our sample was purposely selected from
multiple worksites in three industries (healthcare, education, and banking) in South Korea, and thus it
is not representative of Korean employees. In the future, it is necessary to include workplace bullying
items in a national survey so that we can draw national-level inference about the negative influence of
workplace bullying. It may also be that our measure of workplace bullying may not fully capture the
real phenomenon of workplace bullying. According to Seo [5], only about 38% of victim employees
in Korea report the incidents of bullying, because of their perception that some extent of bullying is
unavoidable in Korean workplace culture. As such, we may underestimate the extent of workplace
bullying. Future research may need to improve the validity of workplace bullying measure by cultural
and occupational contexts. More specific measurements about workplace bullying are also needed.
For example, there may be differences between men and women in the experience of workplace
bullying consequences of it [61]. Moreover, more regional analyses are needed to see whether findings
from our study are replicated in other settings. Finally, our cross-sectional analyses cannot determine
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the direction of effect. Although our analytic models imply that workplace bullying is a predictor,
work-to-family conflict is a mediator, and quality of life and occupational health are outcomes, there is
no temporal order between the variables and causality can operate in other directions. Future research
should include multiple time points to identify the direction of effect.

5. Conclusions

Findings from this study highlight that workplace bullying is an important work-derived stressor
associated with Korean employees’ work-to-family conflict and well-being outcomes. All of our
research hypotheses were supported: More exposure to workplace bullying was associated with lower
levels of quality of life and occupational health among Korean employees; specifically, the negative
associations were mediated by greater work-to-family conflict. At the most basic level, both workplace
bullying and work-to-family conflict are societal concerns, and thus future research should continue
to focus on this topic by examining multiple pathways linking workplace bullying to well-being
outcomes in diverse employee samples across countries. A more harmonious workplace may improve
the employees’ well-being, which may ultimately enhance productivity and health at the larger society.
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Abstract: Variations in the barriers and contributors to breastfeeding across industries have not
been well characterized for vulnerable populations such as mothers participating in the Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC). Our study used the Total
Worker Health Framework to characterize workplace factors acting as barriers and/or contributors to
breastfeeding among women participating in the New Hampshire WIC. Surveys were collected from
WIC mothers (n = 682), which asked about employment, industry, and workplace accommodation and
supports related to breastfeeding in the workplace. We found workplace policy factors supporting
breastfeeding (i.e., having paid maternity leave, other maternity leave, and a breastfeeding policy)
varied by industry. Women in specific service-oriented industries (i.e., accommodation and retail)
reported the lowest rates of breastfeeding initiation and workplace supports for breastfeeding and
pumping. Further, how a woman hoped to feed and having a private pumping space at work
were significantly associated with industry, breastfeeding initiation, and breastfeeding duration.
A substantial portion of women reported being not sure about their workplace environment,
policies, and culture related to breastfeeding. Additional studies with larger sample sizes of women
participating in WIC are needed to further characterize the barriers to breastfeeding associated with
specific industries.

Keywords: total worker health; breastfeeding; industry; workplace accommodations; work environment;
work culture; work policy; health promotion; occupational health surveillance

1. Introduction

Over the last two decades, the global public health community established that working outside
the home was negatively associated with breastfeeding [1–4]. The World Health Organization has
recently recognized the need for increased supports to improve breastfeeding duration and initiation
rates, recommending women breastfeed for two years [5]. However, research in the United States
(U.S.) found only 49% of women breastfeed for 6 months and breastfeeding initiation was impacted by
working or planning to work postpartum [1,3,6,7]. Studies have found that breastfeeding incidence
and duration were lower among employed, working-age women [1,3,8–10].

Moreover, women planning to work full-time postpartum were less likely to initiate breastfeeding
than women who planned to work part-time and women were more likely to cease breastfeeding
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the first month prior or subsequent to returning to work [1,4]. Employment was also associated with
breastfeeding less than two to three months postpartum [2]. Women who return to full-time employment
six to twelve weeks postpartum were more than 50% less likely to meet their breastfeeding intentions,
and women who return to full-time employment less than 6 weeks postpartum were more than twice as
likely to not meet their breastfeeding intentions, compared to women who do not work [11].

Having identified this disparity, recent research has recognized the need to explore factors that
influence breastfeeding cessation when returning to work [12]. Mothers themselves report multiple
barriers to breastfeeding once returning to work, such as a lack of flexibility in the work schedule to
allow for milk expression; lack of accommodations to express and/or store human milk; and concerns
about support from supervisors and colleagues [13,14]. A woman’s breastfeeding duration is also
influenced by the existence and quality of maternity leave including its length, paid or unpaid status,
and the attitudes, policies, and practices at her place of employment [15]. Among working women or
women returning to work, research has found breastfeeding initiation and duration were lower for
low-income women and women with less than a high school education [4,11]. However, this literature
does not characterize specific, practical worksite factors that influence breastfeeding disparities among
vulnerable populations.

1.1. Special Supplemental Nutrition Program for Women, Infants, and Children

Breastfeeding disparities experienced by low-income women due to individual, social,
and environmental barriers are well documented [5,16]. Breastfeeding prevalence among low-income
women, specifically women enrolled in the Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC), continues to be below national targets established in Healthy People
2020 [17]. Nationally, WIC mothers have lower rates of breastfeeding than non-participants, despite
WIC’s efforts to encourage breastfeeding through the Loving Support Makes Breastfeeding Work
campaign and the WIC Peer Counseling Program [18–20]. Among WIC participants, barriers to
breastfeeding include embarrassment toward breastfeeding in public, early return to work or school,
infant behavior, lactation complications, lack of self-efficacy, low income, limited social support, less
education, and unsupportive childcare [21–24].

The type of employment generally obtained by WIC eligible mothers further contributes to
the disparities found in the U.S. WIC eligible mothers are more likely to have low-income jobs in
childcare, home healthcare, or in one of the service industries [25]. These jobs are less likely to have
flexible schedules or have paid-for breaks to express breast milk, both of which contribute to the
mothers decision-making about continuing to breastfeed or early weaning [16]. These industries also
usually lack workplace lactation policies and supports, which influence a woman’s choice to continue
breastfeeding upon returning to work [12].

The studies among WIC mothers identify a vulnerable population at risk of experiencing
disparities in breastfeeding, which vary by employment type. However, employment supports and
policies for breastfeeding are geographically and industry-dependent. For example, in New Hampshire
(NH), according to the 2016 NH WIC Pediatric Nutrition Surveillance data, 76.8% of WIC mothers
initiate breastfeeding after delivery, compared to 87.4% of all mothers in New Hampshire [26,27].
Further, previous studies have found that NH WIC mothers are less likely to have ever breastfed than
other mothers in the U.S. or NH, and WIC mothers’ breastfeeding duration was significantly related
to employment status [21,28]. Additional state-specific research is needed to better understand and
characterize breastfeeding disparities across employment types among WIC mothers.

1.2. The Total Worker Health Program and Benefits of Breastfeeding

The Total Worker Health (TWH) Program, created by the National Institute for Occupational
Safety and Health (NIOSH) in 2012, supports protective and preventive efforts to improve the health
and well-being of workers [29]. The TWH framework for worker well-being provides agreed-upon
definitions and measures of worker well-being based on comprehensive, multidisciplinary literature
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reviews and expert panels consisting of occupational safety and health researchers [30]. The framework
provides an opportunity to explore and characterize worksite factors that could improve breastfeeding
behavior and supports for WIC mothers.

Breastfeeding-friendly worksites have been associated with benefits for both mothers and
employers that include reduced employee absenteeism, increased employee retention, increased
employee morale and loyalty, healthcare cost savings, and positive public relations and company
image [31,32]. Although having space alone is not associated with increased duration of breastfeeding,
women need the knowledge, support, encouragement, and environment to be successful in reaching
their goals [33]. For every 1000 babies not breastfed, there are an extra 2033 physician visits, 212 days
of hospitalization, and 609 prescriptions written [34].

1.3. Study Considerations

To the best of our knowledge there have been no studies exploring breastfeeding behavior
across industries among WIC mothers. Using the TWH framework to characterize workplace factors
for breastfeeding, this study examined the barriers and contributors to breastfeeding experienced by
mothers in the NH WIC Program and focused on identifying workplace polices, supports, and practices
that encourage or discourage breastfeeding after returning to work.

2. Methods

2.1. Study Design and Site Selection

This study used a cross-sectional design to survey women utilizing the WIC services in NH.
In order to represent the entire state, all four local agencies providing WIC services in NH with
catchment areas covering all ten counties in the state were utilized in the study.

2.2. Survey Development

As a first step towards designing this survey, a state-wide collaboration of multiple NH agencies,
local coalitions, programs, and universities partnered to inform a questionnaire of breastfeeding in the
workplace among NH WIC program participants. The team consisted of faculty and staff from the
Institute on Disability, New Hampshire Occupational Health Surveillance Program in the University of
New Hampshire’s College of Health and Human Services, Keene State College Department of Public
Health and Department of Health Science, New Hampshire Department of Health and Human Services’
Division of Public Health Services, the Director of the New Hampshire WIC Nutrition Program,
and a subcommittee of the New Hampshire Breastfeeding Taskforce. Based on a literature review of
breastfeeding in the workplace and using focus groups, online feedback, and expert commentaries
and reviews, a nine-page survey was iteratively developed to identify and measure person- and
environment-level barriers and supports to breastfeeding initiation and continuation in the workplace.

Informed by prior breastfeeding studies of women using NH WIC services, survey questions
were categorized into worker well-being domains operationalized by the NIOSH TWH Program [29].
The domains included in this study were (1) workplace physical environment and safety climate,
(2) workplace policies and culture, (3) health status, and (4) work evaluation and experience [30].
The survey items used in this study identified concepts in the workplace related to the supports,
knowledge/training, policies, physical space, and culture that encourage or discourage breastfeeding
after returning to work.

Question content (i.e., concepts, topics, and phrasing) was based broadly on the existing
literature and the state-wide partnership formed for this study. Survey questions were also included
from (1) the Monadnock Region’s Community Coalition for the Promotion of Breastfeeding Survey
implemented in the Keene and Manchester NH WIC Programs, and (2) lactation support questions
from the Centers for Disease Control and Prevention’s Worksite Health ScoreCard [21,35]. Where
possible, questions offered multiple choice responses similar to the‘Monadnock Region’s Promotion of
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Breastfeeding Survey, where the respondent could check more than one response [21]. This research,
combined with the NH Breastfeeding Taskforce’s experience and feedback, found breastfeeding to be
a sensitive topic and recommended an anonymous survey with multiple choice responses to allow
mothers to answer more honestly and in a fast, efficient manner.

When answering work questions, survey participants were instructed to reply for their current
job, and if they were currently on maternity leave or recently left their job, they were asked to respond
for their most recent job. Further, some survey items also included a step-wise, conditional design
where participants were only asked to answer some secondary questions that were dependent on
responses to the previous question in the survey. Topics with conditional questions included maternity
leave, breastfeeding policies, break times for pumping at work, reactions to breastfeeding at work,
and supports for breastfeeding longer at work.

The paper survey was pilot-tested for feasibility in the spring of 2016 using a random 1% of each
the four local WIC agencies caseload. The results of the pilot informed the survey design and ensured
the viability of a multi-agency study design. Once the survey was finalized, the University of New
Hampshire Institutional Review Board granted approval for data collection. The study was conducted
in accordance with the Declaration of Helsinki and the protocol was approved by the University of
New Hampshire Research Integrity Services Institutional Review Board as IRB#6491.

2.3. Survey Eligibility and Administration.

Study eligibility criteria required women be enrolled in the WIC program and the birth mother of
their child or that their child was enrolled in the WIC Program. Each local WIC office’s breastfeeding
coordinator directed survey implementation at their respective agency. WIC participants were recruited
by referrals from WIC staff, and flyers in the WIC offices. Surveys were offered to all women
participating in the NH WIC program that visited local agency offices during August, September,
and October of 2016. Surveys were administered in English and staff were available for respondent
questions while completing the survey. Immediately prior to administration, respondents received
instructions as to the purpose, audience, risks, benefits, and completion of the survey. Surveys were
completed immediately onsite and took approximately 15 minutes to finish.

2.4. Sample Size

A total of 682 mothers responded to the survey. This degree of survey participation represents
approximately 5.0% of the total WIC caseload in NH at the time of the study.

2.5. Data Collection

Paper surveys were completed during an office visit to WIC agencies while participants were
at a WIC appointment receiving benefits or waiting to be called for their appointment. As the study
proceeded, agency staff collected and periodically sent surveys to the research team. A student entered
each respondent’s data into an online version of the survey designed in Qualtrics Software to create an
excel data file.

2.6. Variables

2.6.1. Demographics

Age was coded as 15 to 17, 18 to 34, and 35 and over. Race/ethnicity was coded as non-Hispanic
White, and Other.

2.6.2. Breastfeeding

“Breastfeeding initiation” was based on three questions including: (1) declared breastfeeding
status (currently breastfeeding, previously breastfed, planning to breastfeed, or never breastfed);
(2) “One week after you gave birth, how were you feeding your baby?”, with responses of breast
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milk only, formula only, both breast milk and formula; and (3) “How old was your baby when you
stopped breastfeeding completely?”, with responses of one through thirteen months or baby has not
stopped breastfeeding. Ever having breastfed was defined as reporting currently breastfed, previously
breastfed, feeding breast milk one week after birth (only or in combination with formula), having
stopped breastfeeding, or having a baby that has not stopped breastfeeding. Never having breastfed
was defined as reporting planning to breastfeed, never having breastfed, not feeding with breast milk
the first week after birth, not having stopped breastfeeding, and not having a baby that continues
to breastfeed.

“Duration of breastfeeding” was based on the declared breastfeeding status and the question:
“How old was your baby when you stopped breastfeeding completely?” (see “Breastfeeding initiation”
for all response categories). Breastfeeding for less than 4 months was defined conditionally on having
reported previously breastfeeding and having stopped breastfeeding after one, two, or three months.
Breastfeeding for greater than or equal to 4 months was defined conditionally on having reported
previously breastfeeding and having stopped breastfeeding after four or months.

“Reason for stopping breastfeeding” was based on the question: “What were your reasons for
stopping breastfeeding?” Responses were categorized as physiological (difficulty nursing or latching;
not enough milk, milk dried up; too painful, too hard, nipples too sore; I got sick, my baby got sick,
had to stop for medical reasons), other commitments (too much time, I went back to school, I went
back to work), and met goal (I met my goal). More than one reason could be reported.

2.6.3. Employment and Industry

“Employment status” was based on the question: “What is your employment status?” Responses
were categorized as full-time, part-time, and other. Other included individuals not in the labor force,
unemployed, in school, disabled, seasonal workers, and/or stay at home mothers.

“Industry” was coded according to 2012 Census Industry Classification Codes. Industry responses
were combined into broader categories to increase the number of responses in those categories for
analysis purposes. “Accommodation, food, and hospitality” included responses from women working
in restaurant, travel and hotel jobs. “Healthcare” included women working in healthcare or in a
hospital setting as well as working in home healthcare, as a licensed nursing assistant, or in an
assisted living or nursing home environment. “Retail” included women working in grocery, clothing,
convenience, and department stores. “Other” included all other industries with sample sizes too
small to consider separately. This included but was not limited to education, social assistance services,
manufacturing, and other services. Study participants were asked to respond to the industry question
only if they were currently employed or planning to return to work.

2.6.4. During Pregnancy

“Hoping to feed” was based on the question: “While you were pregnant, how had you hoped to
feed your baby?”, with responses of breastfeeding only, formula only, or a combination of breastfeeding
and formula. “Received information” was based on the question: “Did you receive information about
breastfeeding during pregnancy?”, with responses of yes or no.

2.6.5. Total Worker Health Well-Being Domains

Policies and Culture

“Paid maternity leave” was based on the question: “Does your workplace offer paid maternity
leave and is it separate from any other leave such as sick and or vacation leave?”, with responses of
yes, no, and “not sure.” Conditional on having reported no to having paid maternity leave, “other
maternity leave” was based on the question: “can employees take paid maternity leave using other
leave such as sick time or vacation time?”, with responses of yes, no, and ”not sure.” “Breastfeeding
policy” was based on the question: “Does your workplace have a written policy on breastfeeding
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or pumping?”, with responses of yes, no, and ”not sure.” “Seen policy” was conditional on having
reported yes to having a breastfeeding policy at work and based on the question: “Have you seen
or do you have a copy of the written policy on breastfeeding at your workplace?”, with responses of
yes, no, and ”not sure.” “Pumping break times” was based on the question: “Does your workplace
provide break times to allow mothers to pump breastmilk?”, with responses of yes, no, and ”not sure.”
Conditional on having reported yes to having break times for pumping, “flexible breaks” was based
on the question: “Is the break time flexible (e.g., you can take it when you need to)?”, with responses
of yes, no, and ”not sure.”

Physical environment and Safety Climate

“Private pumping space” was based on the question: “Does your workplace have a private
space (NOT bathroom, or closet) for you to use a breast pump?”, with responses of yes, no, and ”not
sure.” “Onsite items” was based on the question: “Does your workplace offer the following items
on-site for employees to use when expressing breastmilk?”, with responses categorized as utilities
(electrical outlet and/or nearby sink) and physical (chair and/or space with locked door). More than
one item could be reported. “Supportive coworkers” was based on the question: “Are your co-workers
supportive of mothers who need to use a breast pump during work?”, with responses of yes, no,
and ”not sure.” “Supportive supervisor” was based on the question: “Is your supervisor supportive of
mothers who need to use a breast pump during work?”, with responses of yes, no, and ”not sure.”

Health Behavior

“Pumped at work” was based on the question: “Have you had to use a breast pump at work?”,
with responses of yes, no, and ”not sure.”

Work Evaluation and Experience

“Reaction to pumping” was conditional on having reported yes to having pumped at work and
based on the question: “What type of reaction, if any, have you received from those you work with?”,
with responses categorized as negative (negative reactions only or some positive and some negative
reactions) and positive (no reactions given or positive reactions only). “Pumped longer if easier” was
based on the question: “Would you have continued breastfeeding longer if it was easier to pump at
work?”, with responses of yes, no, and ”not sure.” Conditional on having reported yes to breastfeeding
longer if it was easier at work, “factors” asked people to report what factors would have made it easier,
with responses categorized as policy (a copy of the company policy, supportive coworkers, supportive
supervisor, or flexible time/hours), and environment (a place to store breastmilk or a private space for
pumping). More than one factor could be reported.

2.7. Statistical Analysis

All analyses were conducted using SAS Version 9.4 (SAS Institute Inc., Cary, NC, USA). Univariate
and bivariate methods were used to estimate counts and percentages. Bivariate associations in
contingency tables were tested either using Fisher’s exact tests or Fisher’s exact tests with Freeman
and Halton’s adaptations for non-standard RowxColumn tables [36]. Monte Carlo estimation with
10,000,000 samples was used to calculate Fisher–Freeman–Halton statistics for tables within industry.
Statistical significance was determined based on an alpha of 0.05 with Bonferroni corrections dependent
on the number of questions in a given worker well-being domain or survey topic. Estimates
were considered marginally significant if they met the alpha criteria of 0.05 but were no longer
significant after Bonferroni correction. Analyses and categorization of questions about demographics,
employment status, and during pregnancy included not reported as a category to account for
nonresponse. For Total Worker Health well-being questions, directed towards people who were
employed, on maternity leave, or recently employed, nonresponse was not included.
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3. Results

3.1. Breastfeeding Initiation

Table 1 presents the maternal demographic, employment, and pregnancy characteristics for the
overall sample and stratified by never or ever having initiated breastfeeding. The majority of our
sample was between the ages of 18 to 34, non-Hispanic White, and approximately 50% were employed
full- or part-time. Greater percentages of women aged 35 and over had ever breastfed, compared to
women who had never breastfed (13.5% vs. 8.4%, p = 0.025). There were no differences in race/ethnicity
or employment status by breastfeeding initiation (p = 0.123 and p = 0.723, respectively). By industry,
a greater percentage of women who had ever breastfed worked in healthcare (26.3% vs. 20.0%) and a
smaller percentage worked in accommodation and retail (20.4% vs. 33.8% and 16.1% vs. 24.6%) than
women who had never breastfed (p = 0.011). Among women who had breastfed, 64.2% had hoped
to exclusively breastfeed during pregnancy, compared to 12.6% of women who had never breastfed
(p = 0.000). Among women who had never breastfed, approximately 40.3% had hoped to breastfeed
during pregnancy. There was no difference in the percentage of women who had received information
about breastfeeding during pregnancy by breastfeeding initiation status (p = 0.224).

Table 1. Maternal Demographic, Employment, and Pregnancy Characteristics by Breastfeeding
Initiation (Never versus Ever).

Characteristic
Breastfed p-Value 1

Sig.2Overall (n = 669) Never (n = 119) Ever (n = 550)

Demographics

Age (years)

15 to 17 0.6% (n = 4) 2.5% (n = 3) 0.2% (n = 1)

0.025 *
18 to 34 74.9% (n = 501) 78.2% (n = 93) 74.2% (n = 408)

35 and over 12.6% (n = 84) 8.4% (n = 10) 13.5% (n = 74)
Not Reported 12.0% (n = 80) 10.9% (n = 13) 12.2% (n = 67)

Race/Ethnicity
Other 14.9% (n = 100) 9.2% (n = 11) 16.2% (n = 89)

0.123Non-Hispanic White 84.9% (n = 568) 90.8% (n = 108) 83.6% (n = 460)
Not Reported 0.1% (n = 1) 0.0% (n = 0) 0.2% (n = 1)

Employment

Status

Full time 26.9% (n = 180) 28.6% (n = 34) 26.5% (n = 146)

0.723
Part time 25.6% (n = 171) 21.8% (n = 26) 26.4% (n = 145)

Other 47.2% (n = 316) 49.6% (n = 59) 46.7% (n = 257)
Not Reported 0.3% (n = 2) 0.0% (n = 0) 0.4% (n = 2)

Industry

Accommodation 22.8% (n = 84) 33.8% (n = 22) 20.4% (n = 62)

0.011 *
Healthcare 25.2% (n = 93) 20.0% (n = 13) 26.3% (n = 80)

Retail 17.6% (n = 65) 24.6% (n = 16) 16.1% (n = 49)
Other 34.4% (n = 127) 21.5% (n = 14) 37.2% (n = 113)

During
Pregnancy

Hoping to
Feed

Combination 29.0% (n = 194) 27.7% (n = 33) 29.3% (n = 161)

0.000 *
Breastfeeding only 55.0% (n = 368) 12.6% (n = 15) 64.2% (n = 353)

Formula only 13.3% (n = 89) 56.3% (n = 67) 4.0% (n = 22)
Not Reported 2.7% (n = 18) 3.4% (n = 4) 2.5% (n = 14)

Received
Information

Yes 95.1% (n = 636) 92.4% (n = 110) 95.6% (n = 526)
0.224No 4.0% (n = 27) 5.9% (n = 7) 3.6% (n = 20)

Not Reported 0.9% (n = 6) 1.7% (n = 2) 0.7% (n = 4)
1 p-Value based on Fisher’s exact tests or Fisher’s exact tests with Freeman and Halton’s adaptations for RxC
tables. 2 Statistical significance (*) was based on an alpha of 0.05 with Bonferroni correction based on the number
of comparisons within each category or domain (with no correction for demographic variables). A Monte Carlo
estimation with 10,000,000 samples was used to calculate Fisher–Freeman–Halton statistics for tables with industry.
Estimates were considered marginally significant (ˆ) if they met the alpha criteria of 0.05 but were no longer
significant after Bonferroni correction.

Table 2 presents maternal workplace characteristics for the overall sample and stratified by never
or ever having initiated breastfeeding. Within the policies and culture domain, a greater percentage of
women who had ever breastfed had break times for pumping (49.7% vs. 25.9%, p = 0.000), compared
to women who had never breastfed. There was no difference in having paid maternity leave, other
maternity leave, a breastfeeding policy, having seen the workplace breastfeeding policy, or having
flexible break times for pumping by breastfeeding initiation status (all p > 0.400). Within the physical
environment and safety climate domain, by breastfeeding initiation status (ever vs. never), there were
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significant differences in having private spaces for pumping (40.8% vs. 19.0%, p = 0.000), supportive
coworkers (51.6% vs. 36.6%, p = 0.014), and supportive supervisors (51.0% vs. 38.0%, p = 0.011).

Table 2. Maternal Workplace Characteristics by Breastfeeding Initiation (Never versus Ever).

TWH Domain 1 Characteristic
Breastfed p-Value 2

Sig.3Overall (n = 669) Never (n = 119) Ever (n = 550)

Policies and
Culture

Paid
Maternity

Leave

Yes 15.8% (n = 76) 13.8% (n = 12) 16.2% (n = 64)
0.764No 61.6% (n = 297) 60.9% (n = 53) 61.8% (n = 244)

Not Sure 22.6% (n = 109) 25.3% (n = 22) 22.0% (n = 87)

Other
Maternity

Leave

Yes 25.3% (n = 97) 23.0% (n = 17) 25.9% (n = 80)
0.821No 34.7% (n = 133) 33.8% (n = 25) 35.0% (n = 108)

Not Sure 39.9% (n = 153) 43.2% (n = 32) 39.2% (n = 121)

Breastfeeding
Policy

Yes 10.9% (n = 49) 8.8% (n = 7) 11.3% (n = 42)
0.498No 37.7% (n = 170) 33.8% (n = 27) 38.5% (n = 143)

Not Sure 51.4% (n = 232) 57.5% (n = 46) 50.1% (n = 186)

Seen Policy
Yes 12.2% (n = 42) 8.5% (n = 5) 12.9% (n = 37)

0.480No 61.2% (n = 211) 59.3% (n = 35) 61.5% (n = 176)
Not Sure 26.7% (n = 92) 32.2% (n = 19) 25.5% (n = 73)

Pumping
Break Times

Yes 45.5% (n = 206) 25.9% (n = 21) 49.7% (n = 185)
0.000 *No 14.8% (n = 67) 17.3% (n = 14) 14.2% (n = 53)

Not Sure 39.7% (n = 180) 56.8% (n = 46) 36.0% (n = 134)

Flexible
Breaks

Yes 81.1% (n = 163) 85.0% (n = 17) 80.7% (n = 146)
1.000No 12.4% (n = 25) 10.0% (n = 2) 12.7% (n = 23)

Not Sure 6.5% (n = 13) 5.0% (n = 1) 6.6% (n = 12)

Physical
Environment and

Safety Climate

Private
Pumping

Space

Yes 36.9% (n = 162) 19.0% (n = 15) 40.8% (n = 147)
0.000 *No 36.7% (n = 161) 39.2% (n = 31) 36.1% (n = 130)

Not Sure 26.4% (n = 116) 41.8% (n = 33) 23.1% (n = 83)

Supportive
Coworkers

Yes 49.2% (n = 215) 36.6% (n = 26) 51.6% (n = 189)
0.014 *No 7.6% (n = 33) 4.2% (n = 3) 8.2% (n = 30)

Not Sure 43.2% (n = 189) 59.2% (n = 42) 40.2% (n = 147)

Supportive
Supervisors

Yes 48.8% (n = 211) 38.0% (n = 27) 51.0% (n = 184)
0.011 *No 7.6% (n = 33) 2.8% (n = 2) 8.6% (n = 31)

Not Sure 43.5% (n = 188) 59.2% (n = 42) 40.4% (n = 146)
1 For the Total Worker Health well-being domain questions, survey participants were only instructed to reply for
their current job, and if they were currently on maternity leave or recently left their job, they were asked to respond
for their most recent job. 2 p-Value was based on Fisher’s exact tests or Fisher’s exact tests with Freeman and
Halton’s adaptations for RxC tables. 3 Statistical significance (*) based on an alpha of 0.05 with Bonferroni correction
based on the number of comparisons within each category or domain (with no correction for demographic variables).
A Monte Carlo estimation with 10,000,000 samples was used to calculate Fisher–Freeman–Halton statistics for tables
with industry. Estimates were considered marginally significant (ˆ) if they met the alpha criteria of 0.05 but were no
longer significant after Bonferroni correction.

In addition, in Table 2, the percentage of women reporting “not sure” was notable for all
workplace factors. Women who never breastfed consistently had greater percentages of “not sure” than
women who had ever breastfed. Across significant associations for having break times for pumping,
private pumping space, supportive coworkers, and supportive supervisors, the percentages of women
reporting “not sure” was greater for women who had never breastfed (range: 41.8–59.2%) than women
who had ever breastfed (range: 23.1–40.4%).

3.2. Duration of Breastfeeding

Table 3 presents the maternal demographic, employment, pregnancy, and breastfeeding
characteristics stratified by duration of breastfeeding (less than 4 months or 4 months or longer). There
was no difference in age, race/ethnicity, employment status, or industry by duration of breastfeeding
(all p > 0.099). During pregnancy, 73.8% of women who breastfed for 4 months or longer hoped to only
breastfeed, compared to 50.4% of women who breastfed less than 4 months (p = 0.000), and there was no
difference in the percentage of women who receive information about breastfeeding during pregnancy
by duration of breastfeeding (p = 0.736). Across reasons for stopping breastfeeding, compared to
women who breastfed 4 months or longer, a greater percentage of women who breastfed for less
than 4 months stopped breastfeeding for physiological reasons (86.6% vs. 64.7%, p = 0.000), a smaller
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percentage stopped breastfeeding when they met their breastfeeding goal (1.5% vs. 28.1%, p = 0.000),
and there was no difference in the percentage of women who stopped breastfeeding due to other
commitments (p = 0.888).

Table 3. Maternal Demographic, Employment, Pregnancy, and Breastfeeding Characteristics by
Duration of Breastfeeding (<4 Months vs. ≥4 Months).

Characteristic
Duration (Months, n = 307) p-Value 1

Sig.2<4 (n = 139) ≥4 (n = 168)

Demographics

Age (years)

15 to 17 0.7% (n = 1) 0.0% (n = 0)

0.270
18 to 34 77.0% (n = 107) 72.6% (n = 122)

35 and over 11.5% (n = 16) 17.9% (n = 30)
Not Reported 10.8% (n = 15) 9.5% (n = 16)

Race/Ethnicity
Other 10.1% (n = 14) 16.7% (n = 28)

0.099Non-Hispanic White 89.9% (n = 125) 83.3% (n = 140)
Not Reported 0.0 % (n = 0) 0.0 % (n = 0)

Employment

Status

Full time 25.2% (n = 35) 29.2% (n = 49)

0.773
Part time 28.8% (n = 40) 28.0% (n = 47)

Other 46.0% (n = 64) 42.3% (n = 71)
Not Reported 0.0% (n = 0) 0.6% (n = 1)

Industry

Accommodation 23.8% (n = 19) 16.0% (n = 15)

0.650
Healthcare 27.5% (n = 22) 29.8% (n = 28)

Retail 16.3% (n = 13) 18.1% (n = 17)
Other 32.5% (n = 26) 36.2% (n = 34)

During
Pregnancy

Hoping to Feed

Combination 42.4% (n = 59) 23.8% (n = 40)

0.000 *
Breastfeeding only 50.4% (n = 70) 73.8% (n = 124)

Formula only 4.3% (n = 6) 0.6% (n = 1)
Not Reported 2.9% (n = 4) 1.8% (n = 3)

Received
Information

Yes 96.4% (n = 134) 97.6% (n = 164)
0.736No 3.6% (n = 5) 2.4% (n = 4)

Not Reported 0.0 % (n = 0) 0.0 % (n = 0)

Reason for
Stopping

Breastfeeding

Physiological Yes 86.6% (n = 116) 64.7% (n = 99)
0.000 *No 13.4% (n = 18) 35.3% (n = 54)

Other
Commitments

Yes 23.1% (n = 31) 22.2% (n = 34)
0.888No 76.9% (n = 103) 77.8% (n = 119)

Met Goal
Yes 1.5% (n = 2) 28.1% (n = 43)

0.000 *No 98.5% (n = 132) 71.9% (n = 110)
1 p-Value was based on Fisher’s exact tests or Fisher’s exact tests with Freeman and Halton’s adaptations for
RxC tables. 2 Statistical significance (*) was based on an alpha of 0.05 with Bonferroni correction based on the
number of comparisons within each category or domain (with no correction for demographic variables). A Monte
Carlo estimation with 10,000,000 samples was used to calculate Fisher–Freeman–Halton statistics for tables with
industry. Estimates were considered marginally significant (ˆ) if they met the alpha criteria of 0.05 but were no
longer significant after Bonferroni correction.

Table 4 presents the maternal workplace characteristics stratified by duration of breastfeeding
(less than 4 months or 4 months or longer). Within the policies and culture domain, there was one
marginally significant difference by duration of breastfeeding. A greater percentage of women who
breastfed 4 months or longer had break times for pumping, compared to women who breastfed less
than 4 months (53.3% vs. 39.8%, p = 0.032, not significant after Bonferroni correction). Within the
physical environment and safety climate domain, there were two marginally significant differences by
duration of breastfeeding. Compared to women who breastfed less than 4 months, a greater percentage
of women who breastfed 4 months or longer had private pumping spaces (46.2% vs. 33.0%, p = 0.035,
not significant after Bonferroni correction) and utilities that supported breastfeeding (85.9% vs. 69.5%,
p = 0.022, not significant after Bonferroni correction). Among women who breastfed 4 months or longer,
56.3% pumped at work, compared to 13.6% of women who breastfed less than 4 months (p = 0.000).
Within the work evaluation and experience domain, there were no significant differences by duration
of breastfeeding (all p > 0.300).
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Table 4. Maternal Workplace Characteristics by Duration of Breastfeeding (<4 Months Versus ≥4 Months).

TWH Domain 1 Characteristic
Duration (Months, n = 307) p-Value 2

Sig.3<4 (n = 139) ≥4 (n = 168)

Policies and
Culture

Paid Maternity Leave
Yes 17.9% (n = 20) 16.2% (n = 21)

0.891No 55.4% (n = 62) 58.5% (n = 76)
Not Sure 26.8% (n = 30) 25.4% (n = 33)

Other Maternity Leave
Yes 31.9% (n = 29) 18.4% (n = 18)

0.055No 24.2% (n = 22) 36.7% (n = 36)
Not Sure 44.0% (n = 40) 44.9% (n = 44)

Breastfeeding Policy
Yes 8.3% (n = 9) 13.3% (n = 16)

0.240No 29.6% (n = 32) 35.0% (n = 42)
Not Sure 62.0% (n = 67) 51.7% (n = 62)

Seen Policy
Yes 13.0% (n = 10) 15.1% (n = 14)

0.361No 54.5% (n = 42) 62.4% (n = 58)
Not Sure 32.5% (n = 25) 22.6% (n = 21)

Pumping Break Times
Yes 39.8% (n = 43) 53.3% (n = 65)

0.032No 11.1% (n = 12) 14.8% (n = 18)
Not Sure 49.1% (n = 53) 32.0% (n = 39)

Flexible Breaks
Yes 76.2% (n = 32) 92.1% (n = 58)

0.077No 16.7% (n = 7) 6.3% (n = 4)
Not Sure 7.1% (n = 3) 1.6% (n = 1)

Physical
Environment and
Safety Climate

Private Pumping Space
Yes 33.0% (n = 34) 46.2% (n = 54)

0.035No 33.0% (n = 34) 34.2% (n = 40)
Not Sure 34.0% (n = 35) 19.7% (n = 23)

Onsite Items

Utilities, Yes 69.5% (n = 41) 85.9% (n = 73)
0.022Utilities, No 30.5% (n = 18) 14.1% (n = 12)

Physical, Yes 96.6% (n = 57) 89.4% (n = 76)
0.200Physical, No 3.4% (n = 2) 10.6% (n = 9)

Supportive Coworkers
Yes 46.6% (n = 48) 56.2% (n = 68)

0.289No 6.8% (n = 7) 7.4% (n = 9)
Not Sure 46.6% (n = 48) 36.4% (n = 44)

Supportive Supervisors
Yes 46.1% (n = 47) 58.7% (n = 71)

0.155No 6.9% (n = 7) 6.6% (n = 8)
Not Sure 47.1% (n = 48) 34.7% (n = 42)

Health Behavior Pumped at Work Yes 13.6% (n = 14) 56.3% (n = 67)
0.000No 86.4% (n = 89) 43.7% (n = 52)

Work Evaluation
and Experience

Reaction to Pumping Any negative 35.7% (n = 5) 29.2% (n = 19)
0.750Positive/None 64.3% (n = 9) 70.8% (n = 46)

Pumped Longer if Easier
Yes 31.6% (n = 31) 36.5% (n = 42)

0.513No 29.6% (n = 29) 32.2% (n = 37)
Not Sure 38.8% (n = 38) 31.3% (n = 36)

Factors

Policy/Culture, Yes 72.4% (n = 21) 61.9% (n = 26)
0.447Policy/Culture, No 27.6% (n = 8) 38.1% (n = 16)

Environment, Yes 62.1% (n = 18) 47.6% (n = 20)
0.333Environment, No 37.9% (n = 11) 52.4% (n = 22)

1 For the Total Worker Health well-being domain questions, survey participants were only instructed to reply for
their current job, and if they were currently on maternity leave or recently left their job, they were asked to respond
for their most recent job. 2 p-Value was based on Fisher’s exact tests or Fisher’s exact tests with Freeman and Halton’s
adaptations for RxC tables. 3 Statistical significance (*) was based on an alpha of 0.05 with Bonferroni correction
based on the number of comparisons within each category or domain (with no correction for demographic variables).
A Monte Carlo estimation with 10,000,000 samples was used to calculate Fisher–Freeman–Halton statistics for tables
with industry. Estimates were considered marginally significant (ˆ) if they met the alpha criteria of 0.05 but were no
longer significant after Bonferroni correction.

Similar to Table 2, there was a consistent pattern of women with responses of “not sure” to
workplace questions in Table 4. Except for other maternity leave, women who breastfed less than
4 months had greater percentages of “not sure” responses than women who breastfed 4 months or
longer. Across marginally significant associations for having pumping break times, flexible times for
pumping, private pumping spaces, and onsite utilities for pumping, the percentages of women “not
sure” were greater for women who breastfed less than 4 months (range: 30.5–49.1%) than women who
breastfed 4 months or longer (range: 14.1–32.0%).
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3.3. Industry

Table 5 presents the maternal demographic, employment, pregnancy, and breastfeeding
characteristics stratified by industry (accommodation, healthcare, retail, and other). By industry,
the percentage of people aged 18 to 34 was largest and smallest for retail and other industries (84.6%
and 73.2%, respectively) and the percentage of people aged 35 and over was largest and smallest for
healthcare and accommodation (20.2% and 6.9%, respectively, p = 0.023). There was no association
between industry and race/ethnicity (p = 0.191). Employment status varied significantly by industry
with the largest and smallest percent of full-time workers in accommodation and retail (48.3% and
33.8%, respectively), and the largest and smallest percent of part-time workers in retail and healthcare
(60.0% and 34.0%, respectively, p = 0.017).

Table 5. Maternal Demographic, Employment, Pregnancy, and Breastfeeding Characteristics by Industry.

Characteristic

Industry (n = 373)
p-Value 1

Sig.2Accommodation Healthcare Retail Other
(n = 87) (n = 94) (n = 65) (n = 127)

Demographics

Age (years)

15 to 17 0.0% (n = 0) 0.0% (n = 0) 0.0% (n = 0) 0.0% (n = 0)

0.023 *
18 to 34 77.0% (n = 67) 74.5% (n = 70) 84.6% (n = 55) 73.2% (n = 93)
35 and over 6.9% (n = 6) 20.2% (n = 19) 9.2% (n = 6) 17.3% (n = 22)
Not Reported 16.1% (n = 14) 5.3% (n = 5) 6.2% (n = 4) 9.4% (n = 12)

Race/Ethnicity
Other 17.2% (n = 15) 10.6% (n = 10) 6.2% (n = 4) 14.2% (n = 18)

0.191Non-Hispanic White 82.8% (n = 72) 88.3% (n = 83) 93.8% (n = 61) 85.8% (n = 109)
Not Reported 0.0% (n = 0) 1.1% (n = 1) 0.0% (n = 0) 0.0% (n = 0)

Employment Status

Full time 48.3% (n = 42) 46.8% (n = 44) 33.8% (n = 22) 39.4% (n = 50)

0.017 *
Part time 41.4% (n = 36) 34.0% (n = 32) 60.0% (n = 39) 42.5% (n = 54)
Other 10.3% (n = 9) 19.1% (n = 18) 6.2% (n = 4) 18.1% (n = 23)
Not Reported 0.0% (n = 0) 0.0% (n = 0) 0.0% (n = 0) 0.0% (n = 0)

During
Pregnancy

Hoping to
Feed

Combination 31.0% (n = 27) 34.0% (n = 32) 30.8% (n = 20) 26.8% (n = 34)

0.029 ˆ
Breastfeeding only 42.5% (n = 37) 53.2% (n = 50) 49.2% (n = 32) 63.0% (n = 80)
Formula only 24.1% (n = 21) 9.6% (n = 9) 15.4% (n = 10) 7.1% (n = 9)
Not Reported 2.3% (n = 2) 3.2% (n = 3) 4.6% (n = 3) 3.1% (n = 4)

Received
Information

Yes 90.8% (n = 79) 100.0% (n = 94) 96.9% (n = 63) 94.5% (n = 120)
0.017 *No 9.2% (n = 8) 0.0% (n = 0) 3.1% (n = 2) 4.7% (n = 6)

Not Reported 0.0% (n = 0) 0.0% (n = 0) 0.0% (n = 0) 0.8% (n = 1)

Reason for
Stopping
Breastfeeding

Physiological Yes 63.9% (n = 39) 73.9% (n = 51) 58.3% (n = 28) 60.7% (n = 54)
0.249No 36.1% (n = 22) 26.1% (n = 18) 41.7% (n = 20) 39.3% (n = 35)

Other
Commitments

Yes 26.2% (n = 16) 14.5% (n = 10) 12.5% (n = 6) 28.1% (n = 25)
0.059No 73.8% (n = 45) 85.5% (n = 59) 87.5% (n = 42) 71.9% (n = 64)

Met Goal
Yes 6.6% (n = 4) 10.1% (n = 7) 14.6% (n = 7) 16.9% (n = 15)

0.256No 93.4% (n = 57) 89.9% (n = 62) 85.4% (n = 41) 83.1% (n = 74)
1 p-Value was based on Fisher’s exact tests or Fisher’s exact tests with Freeman and Halton’s adaptations for
RxC tables. 2 Statistical significance (*) was based on an alpha of 0.05 with Bonferroni correction based on the
number of comparisons within each category or domain (with no correction for demographic variables). A Monte
Carlo estimation with 10,000,000 samples was used to calculate Fisher–Freeman–Halton statistics for tables with
industry. Estimates were considered marginally significant (ˆ) if they met the alpha criteria of 0.05 but were no
longer significant after Bonferroni correction.

Across industries, there were marginally significant differences in how women hoped to feed or if
they received information about breastfeeding during pregnancy. The greatest and smallest percentage
of women who hoped to only breastfeed were in other industries and accommodation (63.0% and
42.5%, respectively), and the greatest and smallest percentage of women who hoped to only feed
with formula were in accommodation and other industries (24.1% and 15.4%, respectively, p = 0.029,
not significant after Bonferroni correction). The greatest and smallest percentage of women who
received information about breastfeeding were in healthcare and accommodation (100.0% and 90.8%,
respectively, p = 0.017, not significant after Bonferroni correction). Reasons for stopping breastfeeding
did not vary significantly by industry (p = 0.256).

Table 6 presents the maternal workplace characteristics stratified by industry (accommodation,
healthcare, retail, and other). By industry, there were significant and marginally significant differences
in policies and culture domain factors. Women working in healthcare and retail had the greatest and
smallest percentages of other forms of maternity leave (44.4% and 15.1%, p = 0.000). Further, women
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working in healthcare and accommodation had the greatest and smallest percentages of other forms of
maternity leave (20.0% and 3.9%, p = 0.003). In addition, there were marginally significant differences
in paid maternity leave by industry. The greatest percentages of paid maternity were found among
women working in healthcare and other industries and the smallest percentages were found among
women working in accommodation and retail (22.1% and 23.3% vs. 7.3% and 15.9%, respectively,
p = 0.021, not significant after Bonferroni correction).

Table 6. Maternal Workplace Characteristics by Industry.

TWH Domain 1 Characteristic

Industry (n = 373)
p-Value 2

Sig. 3Accommodation Health care Retail Other
(n = 87) (n = 94) (n = 65) (n = 127)

Policies and
Culture

Paid
Maternity
Leave

Yes 7.3% (n = 6) 22.1% (n = 19) 15.9% (n = 10) 23.3% (n = 27)
0.021 ˆNo 79.3% (n = 65) 58.1% (n = 50) 61.9% (n = 39) 62.9% (n = 73)

Not Sure 13.4% (n = 11) 19.8% (n = 17) 22.2% (n = 14) 13.8% (n = 16)

Other
Maternity
Leave

Yes 16.4% (n = 12) 44.4% (n = 28) 15.1% (n = 8) 25.9% (n = 22)
0.000 *No 53.4% (n = 39) 17.5% (n = 11) 35.8% (n = 19) 47.1% (n = 40)

Not Sure 30.1% (n = 22) 38.1% (n = 24) 49.1% (n = 26) 27.1% (n = 23)

Breastfeeding
Policy

Yes 3.9% (n = 3) 20.0% (n = 17) 8.5% (n = 5) 17.0% (n = 19)
0.003 *No 49.4% (n = 38) 36.5% (n = 31) 28.8% (n = 17) 43.8% (n = 49)

Not Sure 46.8% (n = 36) 43.5% (n = 37) 62.7% (n = 37) 39.3% (n = 44)

Seen Policy
Yes 3.3% (n = 2) 18.2% (n = 12) 11.4% (n = 5) 19.8% (n = 16)

0.096No 73.8% (n = 45) 65.2% (n = 43) 68.2% (n = 30) 61.7% (n = 50)
Not Sure 23.0% (n = 14) 16.7% (n = 11) 20.5% (n = 9) 18.5% (n = 15)

Pumping
Break Times

Yes 35.8% (n = 29) 59.0% (n = 49) 44.4% (n = 28) 54.0% (n = 61)
0.071No 18.5% (n = 15) 8.4% (n = 7) 14.3% (n = 9) 13.3% (n = 15)

Not Sure 45.7% (n = 37) 32.5% (n = 27) 41.3% (n = 26) 32.7% (n = 37)

Flexible
Breaks

Yes 72.4% (n = 21) 83.3% (n = 40) 85.2% (n = 23) 84.7% (n = 50)
0.788No 17.2% (n = 5) 12.5% (n = 6) 11.1% (n = 3) 8.5% (n = 5)

Not Sure 10.3% (n = 3) 4.2% (n = 2) 3.7% (n = 1) 6.8% (n = 4)

Physical
Environment
and Safety
Climate

Private
Pumping
Space

Yes 26.0% (n = 20) 55.0% (n = 44) 24.2% (n = 15) 46.3% (n = 50)
0.000 *No 54.5% (n = 42) 21.3% (n = 17) 50.0% (n = 31) 34.3% (n = 37)

Not Sure 19.5% (n = 15) 23.8% (n = 19) 25.8% (n = 16) 19.4% (n = 21)

Onsite Items

Utilities, Yes 76.1% (n = 35) 79.4% (n = 50) 79.3% (n = 23) 83.3% (n = 60)
0.797Utilities, No 23.9% (n = 11) 20.6% (n = 13) 20.7% (n = 6) 16.7% (n = 12)

Physical, Yes 91.3% (n = 42) 93.7% (n = 59) 86.2% (n = 25) 93.1% (n = 67)
0.602Physical, No 8.7% (n = 4) 6.3% (n = 4) 13.8% (n = 4) 6.9% (n = 5)

Supportive
Coworkers

Yes 42.5% (n = 34) 63.9% (n = 53) 42.6% (n = 26) 61.1% (n = 66)
0.034 ˆNo 8.8% (n = 7) 4.8% (n = 4) 6.6% (n = 4) 6.5% (n = 7)

Not Sure 48.8% (n = 39) 31.3% (n = 26) 50.8% (n = 31) 32.4% (n = 35)

Supportive
Supervisors

Yes 41.6% (n = 32) 58.5% (n = 48) 47.5% (n = 29) 62.0% (n = 67)
0.044 ˆNo 14.3% (n = 11) 3.7% (n = 3) 8.2% (n = 5) 5.6% (n = 6)

Not Sure 44.2% (n = 34) 37.8% (n = 31) 44.3% (n = 27) 32.4% (n = 35)

Health Behavior Pumped at
Work

Yes 23.7% (n = 18) 42.2% (n = 35) 23.7% (n = 14) 41.3% (n = 45)
0.010 *No 76.3% (n = 58) 57.8% (n = 48) 76.3% (n = 45) 58.7% (n = 64)

Work
Evaluation and
Experience

Reaction to
Pumping

Any negative 55.6% (n = 10) 34.3% (n = 12) 53.8% (n = 7) 26.7% (n = 12)
0.095Positive / None 44.4% (n = 8) 65.7% (n = 23) 46.2% (n = 6) 73.3% (n = 33)

Pumped
Longer if
Easier

Yes 35.8% (n = 24) 38.6% (n = 27) 20.4% (n = 10) 36.6% (n = 34)
0.250No 28.4% (n = 19) 30.0% (n = 21) 30.6% (n = 15) 34.4% (n = 32)

Not Sure 35.8% (n = 24) 31.4% (n = 22) 49.0% (n = 24) 29.0% (n = 27)

Factors

Policy/Culture, Yes 69.6% (n = 16) 53.8% (n = 14) 60.0% (n = 6) 69.7% (n = 23)
0.554Policy/Culture, No 30.4% (n = 7) 46.2% (n = 12) 40.0% (n = 4) 30.3% (n = 10)

Environment, Yes 60.9% (n = 14) 34.6% (n = 9) 50.0% (n = 5) 48.5% (n = 16)
0.335Environment, No 39.1% (n = 9) 65.4% (n = 17) 50.0% (n = 5) 51.5% (n = 17)

1 For the Total Worker Health well-being domain questions, survey participants were only instructed to reply for
their current job, and if they were currently on maternity leave or recently left their job, they were asked to respond
for their most recent job. 2 p-Value was based on Fisher’s exact tests or Fisher’s exact tests with Freeman and Halton’s
adaptations for RxC tables. 3 Statistical significance (*) was based on an alpha of 0.05 with Bonferroni correction
based on the number of comparisons within each category or domain (with no correction for demographic variables).
A Monte Carlo estimation with 10,000,000 samples was used to calculate Fisher–Freeman–Halton statistics for tables
with industry. Estimates were considered marginally significant (ˆ) if they met the alpha criteria of 0.05 but were no
longer significant after Bonferroni correction.

Within the physical environment and safety climate domain, there were significant and marginally
significant differences by industry. Women in healthcare and other industries had the greatest
percentages of private pumping spaces in the workplace, compared to accommodation and retail
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(55.0% and 46.3% vs. 26.0% and 24.2%, respectively, p = 0.000). Further, women in healthcare and
“other” industries had the greatest percentages of supportive coworkers in the workplace, compared
to accommodation and retail (63.9% and 61.1% vs. 42.5% and 42.6%, respectively, p = 0.034, not
significant after Bonferroni correction), and women in healthcare and “other” industries had the
greatest percentages of supportive supervisors in the workplace, compared to accommodation and
retail (58.5% and 62.0% vs. 41.6% and 47.5%, respectively, p = 0.044, not significant after Bonferroni
correction). Within the health behavior domain, greater percentages of women in healthcare and
other industries pumped at work, compared to women in accommodation and retail (42.2% and 41.3%
vs. 23.7% and 23.7%, respectively, p = 0.010). There were no significant differences within the work
evaluation and experience domain factors by industry (all p > 0.095)

Similar to Tables 2 and 4, patterns emerged when examining responses of “not sure” in Table 6.
Across significant effects, women working in retail had the greatest percentages of “not sure” and
women working in other industries had the smallest percentages of ”not sure.”

4. Discussion

4.1. Findings

Based on previous research and the TWH model, this study explored, among WIC participants and
by industry, factors that encourage and/or discourage the initiation and continuation of breastfeeding;
pumping at work; and the workplace behaviors, policies, culture, environment, and safety climate
associated with breastfeeding and pumping. Our study confirmed the results of a previous study
of WIC participants and found that breastfeeding initiation was associated with age, race/ethnicity,
and hoping or planning to breastfeed [13]. Further, also similar to this previous study, we found that
breastfeeding initiation was not associated with employment status.

Our study did find, however, significant associations between industry and breastfeeding
initiation, pumping at work, and the policies and physical environment related to breastfeeding
and pumping. Confirming previous findings, we found that women in specific service-oriented
industries (i.e., accommodation and retail) reported the lowest rates of breastfeeding initiation and
workplace supports for breastfeeding and pumping [12]. Compared to healthcare and all other
industries, women who worked in accommodation or retail had the smallest percentages of ever
having breastfed, planning to only breastfeed, receiving information on breastfeeding while pregnant,
paid maternity leave, a breastfeeding policy, private pumping spaces, and having pumped at work.

Notably, workplace policy factors supporting breastfeeding (i.e., having paid maternity leave,
other maternity leave, and a breastfeeding policy) varied by industry but were not associated
with breastfeeding initiation or duration. Further, how a woman hoped to feed and having a
private pumping space at work were significantly associated with industry, breastfeeding initiation,
and breastfeeding duration.

Our study confirms previous findings by Snyder et al. (2018) that having a breastfeeding policy,
a space to pump, and coworker and supervisor support towards pumping at work vary by industry
with the highest rates found among women in a professional industry (i.e., healthcare) [12]. Further,
we also found women in service-oriented industries reported the lowest rates of having breastfed
for four or more months. In contrast to Snyder et al. (2018), the majority of women in our study did
not have or were “not sure” about each of these factors. Further, also unlike Synder et al. (2018),
the majority of women in our study had not met their goal when they stopped breastfeeding.

4.2. Limitations

This study was cross-sectional and we were unable to assess the temporality of associations such as
having received information on breastfeeding, how a woman hoped to feed her child, and subsequent
breastfeeding behavior. We were also unable to assess supervisor or coworker support of pumping
in the workplace pre-partum and its impact on pumping behavior. Survey responses were based on
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self-report and subject to several biases including but not limited to response bias, nonresponse bias,
recall bias, and observation bias. Women who were employed, initiated breastfeeding, or had difficulty
breastfeeding may have been more likely to take the survey, respond to all survey questions, and more
accurately remember their breastfeeding experiences.

The survey also directed women who were currently on maternity leave or who had recently
left their job to also respond to workplace questions. This may have resulted in increased rates of
employment, having breastfed, and difficulties breastfeeding than in the entire WIC population. Due to
this design effect, we were also unable to reliably identify and analyze the rates of women who were
pregnant or gave birth and decided to no longer work (and their workplace environment).

Income, a key factor in the initiation and duration of breastfeeding, was not collected in this study.
However, we assumed study participants were of a similar, lower socioeconomic status given they
had qualified for the WIC program. All WIC families are at or below 185% of the family poverty level
unless they adjunctively qualified through participation in the Supplemental Nutrition Assistance
Program, Temporary Assistance for Needy Families Program, and/or Medicaid. The types of jobs and
industries reported in our study reflect the low to moderate income of WIC participants. Our study
also did not collect the age of the child and we were unable to determine who was still on paid
maternity leave at the time of survey administration. Categories for industry were especially broad
due to small sample sizes and we were not able to calculate numerous factors related to industry and
occupation, employment, and the workplace including occupation alone, additional industries, size of
the workplace (greater than or less than 50 people), and exempt versus non-exempt jobs.

Many breastfeeding studies focusing on workplace support by employment type are limited to
their sample population [12,21]. This study is limited to women participating in the WIC program
and/or mothers with children participating in the WIC program and our findings may not be
generalizable outside of this population.

5. Conclusions

5.1. Implications

Our study illustrates how breastfeeding worksite supports are critical to TWH and well-being
and suggests that women with a supportive environment are more likely to initiate breastfeeding
and breastfeed longer compared to those without a supportive environment. When women begin
the WIC program, they are often overwhelmed with the demands of working and caring for their
family on a limited income. Although women are encouraged to explore their specific workplace
policies and environment during breastfeeding education sessions and counseling appointments,
these factors may contribute to the high rates of “not sure” reported in this study. Recently, there has
been increased attention to breastfeeding support within the workplace to ensure compliance with
the Patient Protection and Affordable Care Act (2010), which amended Section 7 of the Fair Labor
Standards Act to require employers to provide: (1) “reasonable break time for an employee to express
breast milk for her nursing child for 1 year after the child’s birth each time such employee has need
to express the milk,” and (2) “a place, other than a bathroom, that is shielded from view and free
from intrusion from coworkers and the public, which may be used by an employee to express breast
milk.” [37,38]. This study was conducted six years after the law was enacted and women still reported
not having space or flexible time at work to express breast milk.

5.2. Recommendations

Currently, there are numerous ambiguities across breastfeeding research, policies, and practice at
the state and federal level. There is a need to make clear connections between federal statutes, public
health research, official company-specific policies, and actual practices in the workplace, especially
the transparent designation of a workplace contact for breastfeeding policies and practice. Human
resource or occupational health personnel in the workforce who write policies or design lactation space
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should be educated on core components that make up comprehensive lactation programs. Managers
and supervisors need to be aware of the unique, acute, and transient needs of breastfeeding mothers
returning to work specific to their job class, duties, schedules, and locations. Providing education
and training directed toward leadership, supervisors, and human resource personnel regarding the
benefits of breastfeeding for both employees and employers and the supports needed when returning
to work should be included in any TWH framework. In addition, our study found that many women
were unaware of their employer’s benefits for lactation support after returning to work, demonstrating
the need for improved communication and awareness about the benefits of health-related employer
policies in the context of the TWH framework.

5.3. Future Research

Additional studies with larger sample sizes of women participating in WIC, characterizing the
barriers to breastfeeding associated with specific industries and subpopulations, would inform future
interventions, policy development, and education for employers of this population. Currently, lack
of support for breastfeeding across industries is only discussed anecdotally, especially within the
WIC program. Given our sample population, we suggest that an equality lens be considered in
providing and communicating lactation support; studies should examine whether or not women are
afraid to ask about the breastfeeding policies in their workplace, how employers disseminate health
benefit information, and the availability and visibility of spaces for breastfeeding in the workplace.
More broadly, learning about workplace policies and attitudes towards breastfeeding often involves
speaking with coworkers and supervisors suggesting worksite power imbalances between employee
and employer be examined. Future studies should also consider the high rates of “not sure” reported in
this study in response to questions about workplace support and policies for breastfeeding. In order to
better educate WIC participants, methods to improve the provision or dissemination of informational
materials should be explored.

5.4. Final Remarks

In breastfeeding research, policy, and practice a variety of social justices are being addressed
by agencies, leaders, and grass roots groups that believe breastfeeding is a human right that should
not be denied or sacrificed when returning to work after having a baby. The priorities for these
organizations include equal access to prenatal and postpartum lactation care and support, as well as
targeted, evidence-based approaches to address the large disparities in workplace accommodations
found in this study.
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Abstract: This study evaluated the efficacy of an integrated Total Worker Health® program, “All the
Right Moves”, designed to target the conditions of work and workers’ health behaviors through an
ergonomics program combined with a worksite-based health promotion Health Week intervention.
A matched-pair cluster randomized controlled trial was conducted on ten worksites (five intervention
(n = 324); five control sites (n = 283)). Worker surveys were collected at all sites pre- and post-
exposure at one- and six-months. Linear and logistic regression models evaluated the effect of
the intervention on pain and injury, dietary and physical activity behaviors, smoking, ergonomic
practices, and work limitations. Worker focus groups and manager interviews supplemented the
evaluation. After controlling for matched intervention and control pairs as well as covariates,
at one-month following the ergonomics program we observed a significant improvement in ergonomic
practices (B = 0.20, p = 0.002), and a reduction in incidences of pain and injury (OR = 0.58, p = 0.012)
in the intervention group. At six months, we observed differences in favor of the intervention
group for a reduction in physically demanding work (B = −0.25, p = 0.008), increased recreational
physical activity (B = 35.2, p = 0.026) and higher consumption of fruits and vegetables (B = 0.87,
p = 0.008). Process evaluation revealed barriers to intervention implementation fidelity and uptake,
including a fissured multiemployer worksite, the itinerant nature of workers, competing production
pressures, management support, and inclement weather. The All the Right Moves program had
a positive impact at the individual level on the worksites with the program. For the longer term,
the multi-organizational structure in the construction work environment needs to be considered to
facilitate more upstream, long-term changes.

Keywords: organizational intervention; health promotion; injury prevention; musculoskeletal;
ergonomics; mixed-methods study; construction industry; safety management; health risk behaviors;
occupational health

1. Introduction

Internationally, construction workers have higher rates of musculoskeletal disorders, and chronic
diseases related to obesity, lack of physical activity and smoking than workers in other industries [1–4].
In construction workers, musculoskeletal disorders have a one-year pain prevalence rate (at least one
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episode of pain in the last year) of 51% for the back, 37% for the lower extremities, 32% for the upper
extremities, and 24% for the neck in construction workers [5]. The high prevalence of musculoskeletal
and cardiovascular disorders causes a sizable burden to employers, insurers, and society as a whole,
attributing to work absenteeism, healthcare costs, work schedule delays, and high turnover [6–8].
In 2014, approximately 33% of absenteeism was attributed to musculoskeletal symptoms [9].

Construction workers also have high rates of chronic health issues. Over 70% of construction
workers are overweight [10]. Obese construction workers are at increased risk of receiving disability
benefits for cardiovascular disease and musculoskeletal disorders [11,12]. This risk is even higher for
obese workers with high physical job demands, especially for those with musculoskeletal disorders [11].
Specifically, construction workers also have the highest prevalence of smoking (39%) of all occupational
groups [1]. The risk of chronic lung disease and cancers is also amplified by the combined effects of
smoking with other respiratory exposures, such as dust, silica, and asbestos [13–15].

Extensive research has linked these injury and poor health outcomes to individual factors, as well
as the conditions of work, including job demands, physical work environment and psychosocial work
factors (e.g., supervisor support and worker collegiality) [7]. Construction workers’ injuries and poor
health have been associated with the high physical demands, prolonged exposure to awkward postures,
whole body vibration, long working hours, and psychosocial hazards in the work environment [2,16].

While these factors are prevalent in the construction industry, the complex work organization of
construction work provides additional challenges for implementing traditional workplace prevention
programs. The hierarchical structure between the site owners, general contractors, and subcontracting
companies results in a fissured workplace [17]. The dynamic nature of these worksites results in
workers moving on and off the site day-to-day. In addition, construction has high workforce turnover
within the company, further complicating the number of workers transitioning in and out of the
workforce, which has been linked to higher injury rates [18,19].

Integrated approaches that address the work environment to improve both occupational safety
and health outcomes, and worker wellbeing outcomes, are acknowledged as being the most
successful [20,21]. However, these integrated and comprehensive interventions for construction
worksites need further investigation [20–25]. To date, most integrated approaches for construction
workers have been individual-based, or those provided through labor unions [24,26]. Many
worksite-based safety interventions for construction worksites have focused on using simple
campaigns (such as poster and leaflet educational material) [27,28], training programs [29,30],
behavioral management programs [10,31,32], or new, task-specific ergonomic tools and methods [33,34].
The intervention, “All the Right Moves” (ARM) described in this study, tested a different approach
based on integrated approaches promoted by The National Institute for Occupational Safety and
Health (NIOSH) Total Worker Health® program. Such approaches target the conditions of work that
affect workers injuries and health outcomes [7,35]. The ARM intervention targeted the conditions
of work through a worksite-based ergonomics program integrated into current work practices and
on-site opportunities for workers to improve their health behaviors. The project’s goal was to develop
and determine the feasibility of an integrated health promotion and health protection worksite-based
program designed specifically for the dynamic nature of a commercial construction work site.

The purpose of this study was to examine the intervention—ARM, on commercial construction
sites, using a mixed methods approach. The specific aims of this project were to examine the efficacy of
an integrated program including: (1) a soft tissue injury prevention program on workers’ perception of
worksite ergonomic practices, new pain and injury incidences, and work limitations; and (2) a health
promotion/health coaching (Health Week) program for diet, leisure time physical activity, and reduced
smoking behaviors.
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2. Materials and Methods

2.1. Study Design and Randomization

We conducted a cluster randomized control trial on ten (five matched pairs) commercial
construction sites (five intervention; five control) across the Boston metropolitan area, Massachusetts,
United States between 2014 and 2015. Construction sites were matched within each general contracting
company that agreed to participate in the study. Each pair of worksites was matched based on
approximate size, scope, and phase of construction. This ensured that each matched pair consisted
of similar organizational and worksite factors, such as similar existing company health and safety
management systems [36]. Within each matched pair, one site was randomly assigned to either
an intervention or a control group. A blocked randomization sequence was generated using a
web-based random number generator by a member of the research team, who then allocated the
pairs to either intervention or control. All workers within a specific worksite received the same
intervention (or control) as allocated. Randomization and allocation of randomization sequence
occurred as soon as two construction sites within a general contractor agreed to participate regardless
of their assignment to control or intervention. The intervention groups received the intervention, ARM,
whilst the control group received no intervention. Due to the pragmatic nature of the intervention,
neither interventionists nor participants were blinded.

2.2. Recruitment and Eligibility

Construction sites were recruited through construction site owners and general contractors. To be
eligible to participate in the study, worksites had to be in operation for 4 months or longer, and have
30 or more workers. Before the intervention commenced, a recruitment meeting was conducted with
each site owner or general contractor to provide an overview of the study, programmatic activities,
and to obtain leadership commitment. These recruitment meetings were conducted by the intervention
primary investigator (J.T.D). Once a general contractor agreed, additional meetings with the leadership
of each of the selected sites provided further leadership commitment and agreement for the study to
take place on their sites.

Workers were introduced to the study by the research team and the general contractor safety
manager, at a “safety stand-down” or toolbox talk. During the study, all new workers on a site were
oriented to the study at their new-worker onsite safety orientation. Individual construction workers
were surveyed within each site after a study launch meeting and at new-hire safety orientations for
those workers who started after study commencement. Surveyed workers at each site were eligible if
they were aged 18–65, and were English literate. All surveyed workers self-nominated and provided
verbal consent during the survey process

All subjects gave their informed consent for inclusion before they participated in any data
collection activities. The study was conducted in accordance with the Declaration of Helsinki, and the
protocol was approved by the Ethics Committee of Harvard T.H. Chan School of Public Health
Institutional Review Board (IRB-13-1948).

2.3. The “All the Right Moves” (ARM) Intervention

The ARM intervention was designed to integrate intervention components into the companies’
existing safety and health practices on the sites. The intervention components were first developed and
vetted with researchers and construction safety professionals, based on evidence-based organizational
interventions and our own studies in the construction industry [4,18,37]. Following this process,
the components of the interventions were piloted on commercial construction sites not involved
in this trial. Managers and workers from the pilot sites provided qualitative feedback on program
components, and the feedback was used to modify the intervention components. The changes were
again vetted with these workers to refine the intervention components. This feedback was crucial to
ensure intervention-organization fit, worker buy-in, and feasibility of implementing the components.
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The ARM intervention contained two main intervention components: (1) the Soft Tissue Injury
Prevention Program (StIPP) which focused on improving ergonomics practices at the site and worker
level to improve musculoskeletal health; and (2) Health Week, that integrated key messages and
provided integrated health coaching opportunities for individual workers to improve ergonomic
practices and improved health behaviors (diet, physical activity, and smoking) associated with
cardiovascular health. Both of these activities were based on industry safety practices with the
ergonomics program using a structure similar to current safety management systems [38], and the
health week based on the industry’s practice of Safety Week campaigns and training. Refer to Figure 1
for the intervention’s logic model.

Figure 1. Logic model for the All the Right Moves (ARM) intervention.

The StIPP intervention component: This consisted of worksite inspections and feedback, task
pre-planning, supervisor training, and worker training implemented for six weeks prior to the health
week. The ergonomics-focused program targeted organizational practices and physical job demands
by creating a systematic process to control worksite hazards.

Worksite Inspections and Feedback: The inspection process utilized a standardized worksite
walkthrough inspection process augmented from an existing safety inspection process adapted from
the successful Building Safety for Everyone program [18,36]. Photographs were taken of the injury
hazards and ergonomic solutions which could be uploaded through an internet-based platform.
The internet-based platform allowed data from all observations in a given date range to be aggregated
and a report generated. A pre-intervention worksite inspection was conducted for each site one-week
before the intervention activities were launched in order to customize foreman training as well as
provide one-on-one training for the safety manager to identify soft tissue injury hazards and ergonomic
practices. The walkthrough was conducted by an experienced ergonomist (J.T.D or M.P.G.), who was
accompanied by a research assistant and the site safety manager from the general contractor. During
the following six-week intervention periods, the safety manager conducted safety inspections on their
own documenting their inspections using a custom-made web-based inspection tool. The tool allowed
the safety manager to upload observations, including date, location, photo, hazard identified, solutions.

Each week the research team working with the safety manager compiled an inspection report and
materials to provide critical feedback to the foreman and to the work crews. Based on our learnings
from the Building Safety for Everyone program [18], detailed reports were communicated to foreman
at weekly meetings and posters highlighting examples of hazards and solutions from these reports
were placed in highly-visible areas around the worksite.

Task pre-planning: In addition to the inspection and feedback, we adapted existing pre-task
planning checklists to incorporate soft-tissue injury hazards and the application of ergonomics
solutions. These checklists identified task that involved manual materials handling, overhead work,
and ground work. Ergonomic solutions included the NIOSH Simple Ergonomics Solutions for
Construction Workers [39], as well as various trade specific solutions publicly available, which we
compiled in a manual for the safety managers.

Supervisor training: This took place at the start of the intervention to report information from the
pre-intervention walkthrough to the site foreman for the subcontractor companies currently on the site.
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The training curriculum included information about the intervention, programmatic activities, injury
hazards and ergonomic solutions identified from the first worksite inspection, and a few basic solutions
from the NIOSH Simple Solutions [39], as well as expectations for the duration of the intervention
implementation. The training was conducted during a mandatory weekly foreman meeting. Safety
managers for each site also received this training, as well as trainings on how to use the web-based
worksite inspection tool.

Worker training consisted of an “Ergonomics Toolbox Talk” (i.e., full company break in normal
work to discuss an observed safety concern) that consisted of providing a few of the key messages
from the supervisor training. The toolbox talk took place at the start of the intervention for workers
already on the worksite and during new worker safety orientations, for workers coming onto the site
after the initial launch meetings.

Health Week: This health promotion intervention was modeled after the existing safety week
in construction (one week each year that is dedicated to raising awareness of workplace safety).
The key goal of Health Week was to provide health education through toolbox talks and engage
workers in programs to facilitate health behaviors through an opt-in health coaching program. Health
Week targeted psychosocial factors and individual health-related behaviors by engaging workers in
one-on-one discussions about their health and connecting them with relevant resources to improve
their health behaviors. Toolbox talks were held during workers’ break times each day of Health Week.
Scripts and one-page toolbox cards were developed by the research team and a health promotion
consultant, and then vetted with construction companies before being used. Topics included benefits
of health coaching, soft tissue injury prevention, smoking cessation, energy balance (diet and physical
activity) and a wrap-up session. Free web-based and phone resources were provided for each relevant
topic. In addition, resources included free telephone-based health coaching provided by a large
health-care organization. For active smokers, nicotine replacement therapy (NRT) (two-week supply)
was provided free of charge.

Because of the success of individualized health coaching in construction workers, and prior results
demonstrating dynamic workers movement between sites, Health Week encouraged workers to sign
up and participate in health coaching program [40,41]. The health coaching program consisted of up to
four telephone sessions by a trained health coach at no cost to the worker. The focus of these sessions
was soft tissue injury prevention, dietary behaviors, physical activity and smoking cessation. Workers
were able to select which of these topics they would receive coaching for. Each day workers were
reminded to sign up for health coaching and those who did sign up were put into a lottery to win a
USD$50 gift card to a large hardware-chain store.

2.4. Control Site Activities

For the control sites, all workers completed surveys at the same time intervals as the intervention
sites. Workers were introduced to the study at an initial toolbox talk or at new worker orientation.
They were also asked to complete surveys, at the same time intervals as the intervention sites. For the
data collection periods, a banner with the program’s logo was posted on the control group sites, similar
to the intervention sites. No other information was provided, and no other activities were completed
on control sites.

2.5. Worker Survey Data Collection

Workers completed surveys on-site at baseline—either at the initial work-site toolbox talk or at
new worker orientations for workers joining the site after the launch of the project. Workers also
completed surveys at two follow-up intervals, after completion of the StIPP program and one week
prior to health week (FU1), and six months after health week (FU2). Due to the flow of workers on
site, follow-up 1 occurred from 1 to 5 weeks post baseline survey. Baseline and FU1 surveys were
collected on site and FU2 was collected via mail delivery. Workers were incentivized with a USD$5 gift
card for completion of FU1 surveys, and USD$20 for FU2 surveys. The surveys contained questions
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on perceived work environment, ergonomic practices, health behaviors and worker health outcomes.
The baseline survey also contained additional sociodemographic questions. The primary outcomes
were health outcomes (pain and work limitations). Secondary worker proximal outcomes included
health behaviors and safety practices. Workers who consented to participate were tracked via phone
call or text to complete follow-up surveys at one (FU1) and six months (FU2) if they were no longer at
the original study site.

2.6. Primary and Secondary Outcome Measures

Musculoskeletal pain and injury was measured with items adapted from the Nordic MSK Pain
instrument [42]. We examined the probability of a worker having a new incidence of pain and/or
injury at the follow-up time points using the question: “Have you needed to reduce or alter your
work because of injury or musculoskeletal pain?” The questionnaire timeframe was adapted for the
three different surveys to allow us to capture a change in pain and/or injury incidence following
intervention roll-out. For baseline, the respondents were asked to answer the question with respect to
last 12 months. For FU1, this was since they started work on the control/intervention site, and for FU2,
it was for the preceding 6 months. Pain (without injury) was measured by asking: “During the past
3 months, have you had pain or aching in any of the areas shown on the diagram?”

Dietary behaviors were measured with three variables: “healthy diet”, “unhealthy diet”,
and “dietary balance” at FU2 only [43,44]. Healthy diet was measured using six questions about
the weekly frequency with which participants consumed the following types of foods and beverages:
fruits, 100% orange or grapefruit juice, other 100% fruit juices, vegetables, baked potatoes, and salad.
Unhealthy diet was measured with questions on the weekly consumption of fried foods, sugared
snacks, fast foods, and sugar-sweetened beverages. Dietary balance was calculated as the sum of
healthy diet and unhealthy diet multiplied by negative one, so that positive dietary balance indicated
a healthier diet and negative dietary balance indicated a less healthy diet.

Physical activity was measured using a modified version of the Centers for Disease Control and
Prevention Behavioral Risk Factor and Surveillance System Physical Activity Measure at FU2 only [45].
It included items on time spent walking and participating in both vigorous and moderate physical
activities both at home and work during the last seven days.

Smoking status was categorized as a current smoker, former smoker, or never smoker [46]. Current
smokers were those who currently smoke and have smoked at least 100 cigarettes in their lifetime.
Former smokers were those who had smoked at least 100 cigarettes in their lifetime but do not currently
smoke. Never smokers were those who had smoked less than 100 cigarettes and do not currently
smoke. Current smokers were further differentiated according to the magnitude of their smoking
behavior, measured by smoking frequency, smoking quantity, and contemplation.

2.7. Other Variables Measured

Ergonomic Practices were measured using three items from Amick et al. [47]: “Ergonomic
strategies are used to improve the design of work”, “Ergonomic factors are considered in task
pre-planning and in purchasing new tools or equipment”, and “Ergonomic factors are considered in
safety and health inspections”. These were rated on a 5-point scale ranging from 1 = strongly agree to
5 = strongly disagree. Ergonomic practice items were coded for the analysis so that higher scores of
ergonomic practices represented better ergonomic practices.

Work limitations were measured using the eight question short-form Work Limitations
Questionnaire, which contained domains on time, physical, mental and interpersonal demands [48].
Responses on a 5-point Likert scale were coded for the analysis so that higher values on the work
limitations scale represented more or higher work limitations.

Physically demanding job demands were measured by two ordinal variables stemming from the
following questions: “Please indicate how physically demanding your job is over the last 7 days”, on a
scale ranging from 1 = “not at all physically demanding” to 5 = “extremely physically demanding”.
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Sociodemographic variables included age (years), sex (male/female), race (white, black/African
American, Latino/Hispanic, other), education level, job title (apprentice, journeyman, foreman and
supervisor), and construction trade (carpenters, electricians, drywallers, ironworkers, laborers, painters,
pipefitters, and plumbers). Race and ethnicity were later combined into the following two categories:
“white” and “not white” for the analysis. Job title was later categorized into two categories for the
analysis: “apprentice/journeyman”, and “foreman/supervisor”. Trade was categorized into the
following four categories based on workers’ job demands: (1) mechanical; (2) finishing; (3) ironwork;
and, (4) labor. These categorizations have been used previously [36].

2.8. Process Evaluation

Process evaluation data collection focused on collecting information on uptake and exposure to the
intervention components, as well as barriers and facilitators to implementation. Qualitative data was
collected at the completion of the intervention through focus groups with workers and interviews with
managers. All interviews and focus groups were recorded and transcribed. To maintain confidentiality,
participants were instructed to avoid identifying themselves, their coworkers or the company they
worked for, during the interviews and focus groups. In addition, data were collected on uptake and
exposure to the intervention components through checklists completed for each intervention activity
by members of the research team.

Post-intervention worker focus groups were conducted at four of the five intervention sites.
One site did not participate due to a scheduling conflict. The aims of the focus groups were to:
(1) explore workers perceptions of health and safety at their sites; (2) explore workers’ perceptions
of intervention activities including facilitators and barriers to uptake of the intervention, feasibility,
and success of the intervention; and (3) identify how health and safety was handled onsite considering
the fissured nature of the worksites and workforce.

Post-intervention interviews with safety managers from the general contractors were conducted
at the same seven worksites in which worker focus groups were conducted. The aim was to:
(1) explore their perceptions of intervention activities including facilitators and barriers to uptake of
the intervention and intervention delivery, feasibility, and success of the intervention; (2) investigate
mechanisms that enable foremen and site management to support worker participation in health and
safety interventions; and, (3) identify areas for improvement for future interventions.

2.9. Hypotheses

We tested the following hypotheses for the primary outcomes: (1a) At FU1 and FU2, workers on
intervention sites will report lower incidences of pain or injury compared to workers on the control
sites; (1b) At FU2, workers on intervention sites will report improved diet and leisure time physical
activity behaviors compared to workers on the control sites; and (1c) At FU2, workers on intervention
sites will smoke on fewer days and with fewer cigarettes per month.

We also tested hypotheses for secondary outcomes: (2a) Workers on intervention sites will report
improved ergonomic and safety practices at FU1, and lower physical job demands at FU1 and FU2,
compared to workers on control sites at follow up; and (2b) At FU1 and FU2, workers on intervention
sites will report improved work limitations at follow up than workers on the control sites.

2.10. Data Analysis

All data analyses were completed in SAS Version 9.3 (SAS Institute Inc., Cary, NC, USA). First,
we compared worker demographics between control and intervention sites using chi-squared tests of
homogeneity for categorical variables and t-tests for continuous variables. A priori power calculations
were conducted for the primary outcome, pain and injury, adjusting for potential intra-class correlation,
ICC = 0.05 due to the cluster-based design, and using a two-sided test at α = 0.05. We have sufficient
power (>0.8) to detect at effect size greater than 0.6 with an estimated sample size of 176.
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As pain and injury outcomes were binary measures, we first performed logistic regression models
accounting only for the baseline level of the outcome variables. Each model also utilized cluster robust
standard errors to account for individual correlation within worksites. Second, we included fixed
effects for the matched pairs within each company, and adjusted the models for age, race, and job title.

All other variables were continuous. We conducted linear regression models on the change scores
between baseline and FU1 and, baseline and FU2 as the dependent variables and treatment status
(intervention; control) as the independent variable. We used cluster robust standard errors to account
for individual clustering within worksites. We then adjusted for matched pairs within the companies
through the addition of a fixed effect and also accounted for the possibility of post-randomization,
and residual confounding by adjusting for age, sex, race, job title, and trade. No analyses were
conducted for smoking as there were too few smokers who changed their smoking status over the
course of the intervention on the sites.

We conducted sensitivity analyses to observe initially whether the removal of the one matched
pair for the site that did not perform the intervention activities for the soft tissue ergonomics program,
resulted in any differences in effect of the intervention on the primary and secondary outcomes.
We then sequentially removed each pair per analysis to evaluate whether removal of any pair resulted
in differences in the effectiveness evaluation.

3. Results

3.1. Study Characteristics and Response Rates

Six construction companies operating in the Boston metropolitan area, Massachusetts, were
invited to participate, and five agreed. Within each of these companies two worksites per company
were randomly assigned to the intervention or the control, resulting in a total of 10 worksites.
The participation rates for the follow-up surveys (of those who completed the baseline surveys)
were 69% (n = 228/332) for FU1 and 78% (n = 118/151) for FU2, and were included in the analyses
(Figure 2). At baseline, it was difficult to determine the total number of eligible workers on site and
hence response rates of those eligible. We were able to record the number of workers at the site
orientations and were able to capture almost all of the new workers that came on to the site after
the orientation.

There were no significant differences between the intervention and control sites at baseline
(Table 1), FU1 or FU2 for age, sex, race/ethnicity or education at any data collection interval. There
were no significant differences (p ≥ 0.05) for those who completed surveys at baseline and those who
did not at FU1 or FU2, with respect to age, sex, ethnicity/race, education level or job title.

Table 1. Distribution of demographic characteristics at baseline (N = 607).

Total (N = 607) Control (n = 283) Intervention (n = 324)
Test of Equivalence,

p-Value

N Mean (SD) N Mean (SD) N Mean (SD)

Age 586 40.42 (10.78) 40.28 (11.05) 40.55 (10.55) 0.7643

N n (%) N n (%) N n (%)

Gender
592 275 317 0.0736Male 573 (97%) 270 (98%) 303 (96%)

Female 19 (3%) 5 (2%) 14 (4%)

Race/Ethnicity

595 244 351 0.7883
White 457 (77%) 214 (77%) 243 (77%)

Black/AA 57 (10%) 24 (9%) 33 (11%)
Latino/Hispanic 35 (6%) 16 (6%) 19 (6%)

Other 46 (8%) 24 (9%) 22 (7%)
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Table 1. Cont.

Total (N = 607) Control (n = 283) Intervention (n = 324)
Test of Equivalence,

p-Value

N Mean (SD) N Mean (SD) N Mean (SD)

Education

587 274 313 0.5762
<H.S. 33 (6%) 17 (6%) 16 (5%)

H.S./G.E.D. 317 (54%) 151 (55%) 166 (53%)
Some college 194 (33%) 90 (33%) 104 (33%)

College graduate 43 (7%) 16 (6%) 27 (9%)

Title

554 256 298 0.3400
Apprentice 104 (19%) 40 (16%) 64 (22%)

Journeyman 330 (59%) 156 (61%) 174 (58%)
Foreman 100 (18%) 50 (19%) 50 (17%)

Supervisor 20 (4%) 10 (4%) 10 (3%)

Trade

499 226 273 0.1643
Finishing 59 (12%) 25 (11%) 34 (12%)

Mechanical 366 (73%) 168 (74%) 198 (73%)
Laborers 30 (6%) 18 (8%) 12 (4%)

Ironworkers 44 (9%) 15 (7%) 29 (11%)

AA = African American, H.S. = High School, G.E.D. = General Equivalency Diploma; SD = Standard Deviation.

Figure 2. Participant flow through the trial.

3.2. Outcomes

Similar to demographic characteristics, all the outcome variables were not statistically different
between the workers in the intervention and control groups at baseline, except for physical demanding
work (p < 0.001) (Table 2). However, as described in Section 2.10, models testing the hypotheses
examined changes from baseline in the cohort accounting for baseline measurements.
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3.2.1. Pain and Injury

Hypothesis 1a tested differences in pain incidence between intervention and control group
workers. Model results revealed no significant differences at FU1 in the unadjusted model. However,
after adjusting for covariates, in addition to the matched pairs, there was approximately 42% reduction
in risk of having new pain or injury compared to the control sites (p = 0.012) (Table 3). While the
magnitude of this risk reduction was maintained at FU2 there were fewer participants and an increase
in variability that made this reduction not statistically significant. Thus, hypothesis 1a was partially
supported at FU1.

Table 3. Effects of ARM intervention on Pain and Injury at 1-month and 6-months post-intervention
while adjusting for baseline level of outcome variable.

Outcome Variable Unadjusted Adjusted 1

N OR (95% CI) p-Value N OR (95% CI) p-Value

FU1 (1 month)

New pain or injury 2 216 1.01 (0.49, 2.07) 0.982 208 0.58 (0.39, 0.86) 0.012 **
Pain in last 3 months 228 1.03 (0.65, 1.63) 0.884 219 0.85 (0.63, 1.15) 0.252

FU2 (6 months)

New pain or injury 2 115 0.48 (0.13, 1.73) 0.227 112 0.60 (0.24, 1.49) 0.236
Pain in last 3 months 116 0.74 (0.32, 1.69) 0.429 116 0.85 (0.37, 1.99) 0.683

CI = confidence intervals; OR = odds ratio. Results from logistic regression models with cluster robust standard
errors to account for individual clustering within worksites (** p < 0.05); 1 Adjusted model with fixed effects for
matched pairs and for age, race, and job title. 2 New injury or pain reported by the worker on FU1 /FU2 survey
since baseline survey.

3.2.2. Physical Activity and Dietary Behaviors

The number of minutes that participants spent performing recreational physical activity decreased
on average in the control groups, but increased in the intervention groups. This difference was
non-significant in the unadjusted model, but became significant in the adjusted model (B = 31.03,
p = 0.03) (Table 4).

There were no observable differences at FU2 between the intervention and control sites for
unhealthy diet (i.e., eating fatty or sugary foods) for the unadjusted or adjusted models respectively
(Table 4). For healthy diet, we observed no differences between the intervention and control groups
in the unadjusted model. However, when accounting for the matched intervention and control pairs
within each company, and adjusting for covariates, we found a significant small positive influence
on healthier diet behaviors in the intervention compared to the control groups (B = 0.87; p = 0.008).
Overall, we saw a small improvement in having a more balanced diet nearing significance due
to the improvement in healthy eating behaviors (B = 1.05, p = 0.054). Thus, hypothesis 1b was
partially supported.

Table 4. Effects of the ARM intervention on physical activity and dietary behaviors from baseline to
FU2 (6 months).

Outcome Variable Unadjusted Adjusted 1

N B (95% CI) p-Value N B (95% CI) p-Value

Recreational physical activity 97 12.54 (−24.42, 49.51) 0.462 84 35.20 (5.35, 65.04) 0.026 **
Dietary balance 116 0.83 (−0.62, 2.28) 0.229 100 1.05 (−0.02, 2.13) 0.054 *

Healthy diet 118 0.63 (0.33, 1.59) 0.173 101 0.63 (−0.17, 1.43) 0.008 **
Unhealthy diet 116 −0.07 (−1.11, 0.99) 0.89 100 −0.12 (−0.81, 0.56) 0.691

B = regression coefficient; CI = confidence intervals. Results from linear regression models with cluster robust
standard errors to account for individual clustering within worksites (* p <0.1, ** p <0.05). 1 Adjusted with fixed
effects for matched pairs and age, sex, race, title, and trade.
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3.2.3. Tobacco Use

Changes in smoking and tobacco used were small in both groups. Two people in the intervention
group quit smoking, while in the control group, one person quit and one started smoking.

3.2.4. Ergonomic Practices and Work Limitations

After the StIPP intervention activities, we observed a small but significant improvement in the
intervention, compared to the control sites, for ergonomic practices, after adjusting for matched pairs,
and age, gender, race, job title and trade (B = 0.20, p = 0.002) (Table 5). We also saw a significant small
reduction in physical job demands at FU2 (B= −0.25, p = 0.008). Hypothesis 2a was therefore partially
supported. There were no observable differences between the intervention and control sites in the
worker’s perceptions of their work limitations at FU1 or FU2 for the unadjusted or adjusted models
(Table 5). Thus, hypothesis 2b was not supported.

Table 5. Effects of the ARM intervention on Working Conditions and Enterprise Outcomes from
baseline to FU1 (1 month) and FU2 (6 months).

Outcome Variable Unadjusted Adjusted 1

N B (95% CI) p-Value N B (95% CI) p-Value

FU1 (1 month)

Ergonomic practices 182 0.00 (−0.21, 0.20) 0.953 182 0.20 (0.09, 0.31) 0.002 **
Physically demanding work 208 0.17 (−0.05, 0.37) 0.121 174 0.17 (−0.06, 0.40) 0.129

Work limitations (8-item) 216 0.11 (−0.08, 0.30) 0.225 179 0.09 (−0.06, 0.24) 0.212

FU2 (6 months)

Physically demanding work 114 −0.14 (−0.51, 0.23) 0.407 100 −0.25 (−0.41, −0.08) 0.008 **
Work limitations (8-item) 119 0.02 (−0.08, 0.13) 0.641 102 0.04 (−0.07, 0.15) 0.432

B = regression coefficient; CI = confidence intervals. Results from linear regression models with cluster robust
standard errors to account for individual clustering within worksites (** p < 0.05). 1 Adjusted with fixed effects for
matched pairs and age, gender, race, title, and trade.

3.2.5. Sensitivity Analysis

We conducted analyses by removing each matched pair across intervention and control sites.
We observed that when we removed the matched pair which included the intervention site that
had limited participation in the ergonomic intervention activities, the strength of the significant
findings increased.

3.3. Process Evaluation

3.3.1. Intervention Fidelity and Uptake

Soft Tissue Injury Prevention Program: Foreman training ranged from 25–45 min per site, and was
delivered as per the protocol on the five intervention sites. The number of foreman who attended per
site varied (median: 6; range: 5–25). Baseline participation rates for the project launch (range: 25–93%)
and orientation (range: 75–90%) also varied significantly across sites. The number of ergonomic
inspections and feedback reports differed greatly across the five intervention sites (median: 15; range:
0–19). At best, sites had three ergonomic observations per week during the six weeks of the program.
At worst, one site completed no inspections and feedback reports to the foreman, due to severe weather
conditions causing the site to shut down during the intervention period. Many of the improvements
recorded concentrated on how workers were setting up their own work areas rather than systems level
changes, e.g., getting equipment off the ground and performing tasks at heights around waist level,
rather than below the knee.

Health Week and Coaching: 45 workers (14%) signed up for health coaching. Most workers had
favorable responses to engaging in the toolbox talks during health week. However, only 7 out of the
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45 workers who signed up for health coaching participated in the first phone call, and only three
completed four weeks of health coaching.

Workers signed up for health coaching for dietary behaviors, physical activity and smoking
cessation. No workers signed up for coaching on soft tissue injury prevention. Qualitatively, workers
reported getting benefit from the smoking cessation toolbox talks. Providing NRT kits was popular;
however, due to privacy issues and poor follow-up rates, we were unable to link the NRT distribution
to the surveys and effects on smoking quit rates. One worker reported: “I think tobacco was good for
me and my guys. Most of them smoke, so I think it was good for them. The NRT inspired some of
the workers to give quitting a try.” Other topics of interest raised in the focus groups included stress
management, alcohol consumption and appropriate pain management.

There were no adverse events reported by the participants for participating in either StIPP or
Health Week.

3.3.2. Barriers to Intervention Implementation

Based on key informant interviews on the intervention sites, while indicating it was good to have
the ergonomics inspections and topics at the forefront of the workers’ and subcontractors’ activities,
workers mentioned a number of barriers to fully implementing the intervention.

Fissured workplace issues: A key barrier was the capability of subcontractor companies to make
changes in working conditions. While the program trained the foreman of the subcontractors with a
focus on pre-task planning, the subcontractors did not have the systems in place or the available tools
to assist in changing the working conditions.

Production pressures and unpredictable schedules: The site that conducted no ergonomics
inspections had large production pressures as the construction schedule was delayed significantly
due to unusual winter weather. For example, one safety manager observed that production pressures
could be a driving factor: “I think it’s the schedules . . . Because they rush around, it’s hard for them to
take a step back and really evaluate how they’re doing things. They’re just trying to do it as quickly
as possible.”

Management support and worker buy-in: Focus group participants and key informants reported
that programs needed buy-in and support from upper management for interventions to be successful.
This is especially true with respect to training and data collection which, by necessity, must be
conducted on the worksite during working hours. For instance, general contractors could allow
for extra training related to the ARM program and build it into the contracts of the subcontractors.
That way, the time needed for training purposes and intervention delivery would be agreed to ahead
of time and budgeted into the contracts signed by both parties. To illustrate this point, one safety
manager noted: “A health and safety program would have a lot more buy-in and success on a site if it
was written into the contract... An owner or GC [general contractor] would have to financially support
the program running on their site.”

4. Discussion

The goal of this study was to evaluate the efficacy of a construction worksite-based integrated
intervention targeting both the conditions of work, and workers’ health behaviors, simultaneously.
We observed short-term improvements in ergonomic practices and in incidences of pain and injury
after an injury prevention program. We also observed an improvement in physical activity and
healthier dietary behaviors, such as increased consumption of fruits and vegetables, after a health
promotion Health Week program.

At the individual level, we found a significant improvement in ergonomic practices, and a
reduction in incidences of pain and injury, which supported the hypothesized pathways for the
program. As promoted by NIOSH, ergonomic practices focus on workers modifying or establishing
work procedures to reduce the risk of injuries [39,49]. While we did not quantify exposure to
specific ergonomic hazards, the StIPP focused on workers’ setting up their work more ergonomically.
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For example, working at knuckle level instead of on the ground, and using appropriate tools to
reduce extreme postures associated with overhead work and manual materials handling. The program
targeted the conditions of work directly controlled by the workers themselves (Figure 2) [7]. Giving
such control to workers is important in reducing disability, as it gives workers opportunities to adapt
their work in order to better manage their own musculoskeletal symptoms and health [50,51].

While we were encouraged that an improvement in ergonomics practices occurred, results also
indicated that the program was not successful at addressing system level components. For example,
while we saw ergonomics practices improve, we saw no significant change in the physical demands on
the workers. Hence, we suspect that the intervention changed the way people completed their work
but had limited effect on the physical demands of the job. In addition, the process evaluation revealed
several important barriers and facilitators to our program at the organizational level. First, management
and worker buy-in were identified to be integral to the success of the soft tissue injury prevention
program. This was perceived to be key in a work environment that is fast-paced, unpredictable,
and with tight production schedules tied to the requirements of the general contractor. For example,
there was little time to complete task preplanning or for the safety manager to complete inspection
protocols for injury hazards and ergonomic solutions. When management support for health and
safety programs is not observed by the workers, other competing factors are often prioritized over
health and safety, especially ergonomic practices [52]. This was quite evident on one site which had
major delays due to the winter storms of 2015 in the Boston metropolitan area. Due to the loss of
almost a month of production, competing safety and schedule priorities would supersede program
delivery. Similar challenges to program delivery have been reported by others in the construction
industry [53].

While we have had past success with a worksite safety program integrated within the complex
structure associated with multiple employers, a large barrier to a systems approach ergonomics
program was the challenge faced by subcontractors to make changes, even those changes that could
improve site safety on their own worksite. Unlike our previous program that was designed to
re-enforce existing safety practices [36], the ARM program required subcontractors to implement
new, or modify existing practices and tools, that may be specific to their trade. Our program focused
on simple ergonomics solutions that individual workers could implement to their own work [39].
However, more complex or system-level changes would require the involvement of multiple groups or
stakeholders [54]. Ergonomics solutions in a fissured workplace require all site employers to take on
elements of the program to effectively and systematically influence the overall conditions of work [17].

Moreover, system-level changes require better upfront planning before construction begins, such
as during the bidding process for a job by setting out requirements from the multiple employers, and in
the contracts for the jobs. The key informant interviews supported this concept. Expectations regarding
safety programs in the contract is standard procedure in larger projects, especially owner-insured
programs. An example is with respect to safety training, in which owners, especially public entities,
require that construction workers have a minimum of OSHA-10 training to be onsite [55]. Whilst
others require their contracting companies complete safety prequalification safety surveys, or have
written safety management programs. Thus, including ergonomics in the contractual language may
set up better expectations for a program.

Other researchers in the construction industry have also found mixed findings with respect
to improvements in pain and injury and perceived physical effort after implementing ergonomic
interventions, including participatory ergonomics programs [33,56–58]. In these studies, reasons for
intervention failure were generally associated with the intervention not being delivered as intended or
implemented at all of the sites [28,57]. In our study, intervention delivery occurred as per the protocol
in four of the five sites during the intervention period. However, since the ergonomics program
stopped after six weeks and workers often moved from sites before the follow-up data collection was
completed, we also attributed this to our loss of significance at the six-month follow-up. Although we
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observed that on average the reduction in pain and injury incidences, and improvements in ergonomic
practices were maintained, there was reduction in power due to loss to follow up.

In contrast, the Health Week had many successes in overcoming some of these barriers associated
with the multiemployer structure. For one, it simply required the participation of the workers and
little, if any, infrastructure. In theory, the Health Week might have addressed some conditions of
work regarding psychosocial factors around health, like supervisor or co-worker support. Anecdotally,
we observed foremen and co-workers being supportive of ensuring their co-workers signed up for
health coaching or NRT. Some foremen would cover for their workers to allow them to participate
in the week’s activities. We also observed workers talking about eating healthier food with their
coworkers during the week.

Another major strength of the Health Week was how it aligned with companies’ current practices
on the worksite and also with the interests and goals of the workers. This was also found in previous
formative work we completed that found that policies, programs and practices are supported by
management and workers alike if they can be easily integrated into company’s business structures and
align with workers’ goals and needs [59,60]. Health Week was in a familiar format for the workers
and companies alike. We modelled Health Week after the industry’s standard practice of safety week
where contractors have a specific theme and perform a series of outreach activities for workers to
provide information on resources and best practices. Thus, due to the familiar format, workers may
have been more receptive to the daily topics. Although the uptake on NRT and individualized health
coaching was low, we did see improvements in workers’ health behaviors, including higher intake of
fruits and vegetables, and increased amount of time per week engaged in recreational physical activity.
This finding is similar to the results of a health promotion intervention conducted in the Netherlands,
which found that onsite group coaching sessions resulted in changes in physical activity, and dietary
behaviors, but did not improve musculoskeletal symptoms [61].

Methodological Considerations

Research in construction has challenges with loss to follow up due to the dynamic nature of
construction with workers coming and going on worksites as the construction job requires specific
trades during the timeline of the study [18,36]. The issue of poor follow-up rates can lead to bias;
however, usually towards the null [62]. This is predominately due to the itinerant nature of construction
workers [18]. This resulted in our analyses at FU2 being underpowered for some of our outcomes
(such as pain and injury) where the effect size was similar to FU1. Similar findings have been found in
related interventions [63].

Another challenge was the success of integrating the injury prevention and health promotion
activities in this environment. Integration was achieved by linking the two programs by name and key
messaging in the planning and implementation phases. In addition, messaging around Health Week
included training on both injury prevention and health promotion giving workers the tools to improve
their working conditions, as well as giving them control for their health. The ergonomics program
prior to Health Week did have health messaging but without any specific health promotion activities.

One limitation was that our intervention depended on the participation of the general contractor
safety managers, whose involvement and dedication to the study varied across sites and between
general contractors. This aspect of the intervention was by design, as we considered it important for
integration and sustainability into current company processes, that the ergonomics inspections were
performed by the safety managers. Giving the safety managers latitude to decide how invested they
were in the program allowed us to assess the feasibility of the intervention being adopted without the
aid of study staff. This would ensure that our observations were realistic and representative of barriers
and facilitators to the intervention’s delivery by non-study staff.

Further, this study involved worksites in commercial construction only. Thus, the results may not
be generalizable to other types of construction (i.e., residential or industrial). However, commercial
construction accounts for a large portion of U.S. construction activities, and represents an important
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area for injury prevention research. Similarly, the construction workforce in the Boston metropolitan
area may not be representative of commercial construction workers in other parts of the country or
world, where work practices, demographics, and union membership differ.

Despite these limitations, our study had several strengths, most notably the study design and
the wide variety of general contractors and sites recruited into the study. The cluster randomized
control trial design is a novel approach in commercial construction. Typically, approaches to
improve the health and safety of construction workers have often focused on the individual worker,
targeting workers when they are enrolled in apprentice programs [64,65], targeting workers through
social media campaigns via posters at worksites and/or brochures sent to union members [66,67],
and engineering controls for specific tasks [68]. However, best practice involves system-level
approaches that comprehensively address workplace systems relevant to the control of hazards
and worker safety, health, and well-being [20]. This study was fortunate to be able to recruit five
major general contractors operating in the Boston metropolitan area and gain access to ten different
construction sites for the purpose of evaluating the ARM intervention. Furthermore, delivering the
intervention through mid-level managers (through a combination of the general contractor safety
managers and subcontractor foremen) was a strength of the study. This focused intervention efforts on
those who were in the best positions to make changes to the conditions of work.

The ergonomics inspection and communication protocol provided a method to identify broad
areas for improving ergonomics in the dynamic construction work environment. It is important to
understand the challenges and successes of intervention delivery in order to inform and improve future
worksite-based interventions. It appears that the largest barriers to the success of the intervention were
the inability of subcontractors to make changes to their worksite and the variability in the involvement
and dedication to the study across different worksites and general contractors. These are real-world,
as well as research study challenges. Subcontractors did not have the systems in place, or the available
tools, to assist in changing their working conditions. Competing safety and production priorities
also influenced the level of management commitment to the study. Additionally, construction safety
research may have broader implications for an increasing number of industries that are becoming as
dynamic and variable as construction, as more services once housed in a single facility are outsourced
to multiple employers [17].

5. Conclusions

The ARM program had a positive impact at the individual level on the worksites that implemented
the program. The trial saw improved ergonomics practices, as well as, reduction in new pain and
injury, and improved diet and physical activity, as reported by the workers. A number of obstacles
were encountered which made integrating a health promotion and injury prevention intervention
into the multi-employer, outcome-driven, dynamic work environment challenging. Process tracking
suggested that our intervention had less impact at the systems/organizational level in terms of
changing organizational programs and practices, due to the complex organizational structures on site.
For the longer term, more organizations in the multiple employer environment should be involved in
the implementation to facilitate more upstream changes.
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Abstract: The COMmunity of Practice And Safety Support (COMPASS) program was developed to
prevent injuries and advance the health and well-being of home care workers. The program integrates
elements of peer-led social support groups with scripted team-based programs to help workers
learn together, solve problems, set goals, make changes, and enrich their supportive professional
network. After a successful pilot study and randomized controlled trial, COMPASS was adapted
for the Oregon Home Care Commission’s training system for statewide dissemination. The adapted
program included fewer total meetings (7 versus 13), an accelerated meeting schedule (every two
weeks versus monthly), and a range of other adjustments. The revised approach was piloted with
five groups of workers (total n = 42) and evaluated with pre- and post-program outcome measures.
After further adjustments and planning, the statewide rollout is now in progress. In the adaptation
pilot several psychosocial, safety, and health outcomes changed by a similar magnitude relative to
the prior randomized controlled trial. Preliminary training evaluation data (n = 265) show high mean
ratings indicating that workers like the program, find the content useful, and intend to make changes
after meetings. Facilitating factors and lessons learned from the project may inform future similar
efforts to translate research into practice.

Keywords: home care workers; workplace; occupational; safety; health; well-being; dissemination

1. Introduction

For many Americans, especially older adults, home care workers (HCWs) are a vital source of
daily personal support that facilitates their ability to “age in place.” With a growing proportion of
aging adults in the US population in coming years, the currently estimated 2.9 million home care
and personal care aides is projected to increase by 41% between 2016 and 2026. This growth rate is
considerably higher than the 7% average growth for all US occupations [1].

HCWs face job demands that are unique and multi-faceted, and they often lack resources
or supports to help them meet such demands [2]. Despite the important service they provide in
communities, HCWs remain poorly compensated with a median income of $23,130 that is considerably
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lower than the median for all US workers [1]. Nearly half the nation’s HCWs rely on low-income
tax credits and federal assistance programs to make ends meet [3]. HCWs face a number of physical
demands and exposures as they assist older adults with activities of daily living, such as walking and
other movements, personal hygiene, dressing, bathing, cooking, and housekeeping. Thus, HCWs often
suffer from musculoskeletal strain, are exposed to infectious agents and hazardous chemicals, and
are at-risk for puncture injuries from sharps when clients do not discard them properly [4]. Further,
because they work alone within the homes of their clients, HCWs lack many occupational safety
and health protections that are commonly available for employees in more traditional workplaces
(e.g., supervision, environmental safety audits, employer assessment and correction of hazards,
co-worker support, safety committees, and safety training) [2]. The degree of worker vulnerability
differs for independent contractors compared to those who work for home care agencies, but most all
HCWs experience deficits in protections to some degree.

Although HCWs report high satisfaction from the close relationships they develop with clients [4],
some home care clients may engage in very challenging behaviors, including verbal and physical
aggression. HCWs report incidents of verbal and sexual harassment, which are associated with stress,
depression, sleep problems, and burnout [5]. The unique profile of challenges for HCWs points to the
critical need for interventions geared toward protecting their safety, health, and well-being.

Research with this socially important workgroup has led to the development of effective
interventions to reduce blood and body fluid exposures [6], reduce musculoskeletal pain [7], and
improve physical fitness and work ability [8]. Socially supportive group interventions have produced
long-term improvements in well-being for family caregivers [9] and improved a range of safety, health,
and well-being factors among independent HCWs serving consumer-employers in publicly funded
programs in Oregon [10]. In addition to experimentally evaluated programs, there are valuable
resources for HCWs developed through participatory methods. For example, the Safe Home Care
Project provides resources on safe cleaning and disinfection and on safe practices to reduce risk of
injuries from sharps and blood-borne exposures (University of Massachusetts, Lowell, Safe Home
Care, n.d. [11]). The Caring for Yourself While Caring for Others handbook (National Institute for
Occupational Safety and Health [NIOSH] n.d. [12]) provides a checklist of potentially hazardous
work tasks, along with tips and tools for preventing exposures and injuries for each family of tasks.
The handbook also addresses communication strategies and workplace stress. Helpful illustrations
show workers examples and non-examples of safe practices and tool use, and overall, the book is
designed to help facilitate conversations between workers and their clients (or with their family
members or workplace supervisors) about improving workplace safety.

1.1. Translating Evidence-Based Interventions into Practice

In the healthcare domain, Balas and Boren [13] stated that “ . . . it takes an average of 17 years for
research evidence to reach clinical practice” (p. 66). For nine clinical procedures established effective
in landmark trials, the authors reported current rates of procedure use between 17.0% to 70.4%. Even
in medicine, there are very long time lines to realize variable degrees of adoption.

Typically, an intervention’s reach beyond the research setting is limited by constraints such as
a lack of funding to facilitate its usability and scalability or the absence of structures or partners to
market it to potential adopters. In some cases, an intervention’s features may not encourage its transfer
to practice (e.g., too complex, costly, or effortful to implement). Moreover, intervention researchers are
typically evaluated and rewarded for obtaining competitive grants, conducting innovative and high
quality research, and publishing research findings. Occupational incentives are not typically aligned
for investigators to adapt, commercialize, market, and disseminate the evidence-based programs they
create or study. These types of barriers include the overarching culture of peer review, which tends to
emphasize factors related to the internal validity of intervention studies over issues related to external
validity (e.g., factors that influence participation, adoption, and implementation). To illustrate, in a
review of health promotion intervention research using the widely recognized RE-AIM framework,

213



IJERPH 2018, 15, 2777

Bull and colleagues [14] reported that just 25% of studies reported information on adoption, and only
12.5% reported implementation data.

In order to overcome some of these barriers, Harris and colleagues [15] proposed a dissemination
framework that addresses the gap between scientists and end users of evidence-based health promotion
interventions. Their approach relies on a motivated “disseminator” or intermediary organization
to help researchers adapt, market, and disseminate interventions. In their model, researchers and
intermediary disseminating organizations form a reciprocal relationship that generates “Dissemination
Resources” that are then marketed to end users—primarily by the disseminating organization.
The authors provided two examples of interventions that were successfully disseminated through
this approach that had reached nearly 2000 employers and community based adopters at the time of
the publication.

Systematic reviews of research on the translation of community-based interventions into practice
suggest additional facilitators for success. Matthews and colleagues [16] shared that translating
physical activity interventions into practice was facilitated by tailoring an intervention to suit the
intended adopter, partnering strategically with receptive organizations, and adequately training
implementers. In another review, Estabrooks and Glasgow [17] shared that interventions are more
translation-friendly if they are perceived by the intended users as being more advantageous than
existing practices, compatible with their current needs and values, feasible to deliver and implement,
able to be tested for potential adoption, and have demonstrated effectiveness among stakeholders [18].

Other dissemination research highlights the importance of commitment from organizational
leaders (including financial support) and the presence of workplace champions. The successful
large-scale adoption of the evidence-based Stand Up Australia intervention (disseminated as the
BeUpstanding ProgramTM) was attributed by researchers in part to a strong partnership with and
timely funding support from the adopter (government, in this case). The authors also reported the
importance of packaging the intervention into an online toolkit, and then transferring the toolkit to a
workplace champion. The toolkit helped champions by providing practical strategies for making a
business case for the intervention, obtaining buy-in from organizational leaders, and how to deliver and
evaluate the program [19]. Qualitative research with adopters and non-adopters of the evidence-based
PHLAME wellness program for firefighters highlighted the importance of a committed chief and
the presence of a workplace wellness champion at adopting fire stations (i.e., the “champ-and-chief”
model of adoption) [20].

1.2. Translating Home Care Worker Interventions for Practice

Although evidence-based and useful interventions for HCWs and other caregivers are available,
we were unable to find any peer-reviewed publications regarding their dissemination. Therefore, we
reached out for phone interviews with contacts for caregiver programs or resources we were familiar
with. The principal investigator for the Safe Home Care Project (M. Quinn, personal communication,
5 October 2018) indicated that its dissemination occurs via fact sheets containing safety and health
education, publications in scientific journals, and articles within HCW trade association magazines.
The Health Education Program, a supportive group program for family caregivers, is distributed by
the principal investigator when requested by caregiver agencies (R. Toseland, 26 September 2018).
The Caring For Yourself While Caring For Others handbook, developed by the Labor Occupational
Health Program in partnership with NIOSH for Alameda County workers in California, was later
adopted within the Alameda County Health Consortium. However, its current dissemination channels
outside of being downloadable through its website are unknown (L. Stock, 26 September 2018).
In these selected cases, translation, dissemination, and adoption efforts have not been systematically
described, and appear to have been supported by dedicated principal investigators or partners without
funding or formal systemic support following initial development and evaluation research.

In our view, an important way to address this gap and inform future translation and dissemination
efforts, is to publish qualitative and quantitative descriptions of barriers, facilitators, and successes
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in dissemination after interventions are established to be effective. On this theme, the current paper
reports the process and results of a successful intervention adaptation and dissemination effort in
progress. The COMmunity of Practice And Safety Support (COMPASS) program was designed to
advance the safety, health, and well-being of HCWs. The intervention’s peer-led and supportive
group tactics are aimed at creating a protective occupational social support structure for typically
isolated HCWs. Developed using a Total Worker Health® approach, COMPASS simultaneously focused
on reducing hazards for injuries and illnesses, while also promoting factors to advance workers’
health and well-being. The intervention was developed with labor and governmental partners,
and was demonstrated effective through a cluster randomized controlled trial (RCT). A range of
factors showed significant improvements, including workers’ experienced community of practice,
safety behaviors (including ergonomic tool use), and health factors (such as fruit and vegetable
consumption [10]). Following the RCT, COMPASS was adapted for dissemination with the Oregon
Home Care Commission (OHCC), pilot tested in its adapted form, and is now being rolled out
statewide by the OHCC as a paid training opportunity available to roughly 60% of Oregon’s home
care workforce. The current project describes original and adapted programs, results from the pilot
test of the adapted program, and preliminary training evaluation data from the COMPASS rollout by
the OHCC.

2. Materials and Methods

The COMPASS research program began formally in 2011 as a research project within the Oregon
Healthy Workforce Center, a Center of Excellence in Total Worker Health® (NIOSH U19OH010154).
Over the life of the program, all COMPASS research procedures have been reviewed and approved by
the Oregon Health & Science University Human Subjects Institutional Review Board. Research
partners include the Service Employees International Union Local 503 and the OHCC. After
supporting initial development and evaluation research, both the union and the OHCC continued
support for the intervention’s translation into practice, with the OHCC as the ultimate adopting
organization. The OHCC is housed within Oregon’s Department of Human Services as a component
of state-supported Services for Seniors and People with Disabilities. The OHCC is charged with
defining qualifications for HCWs and other caregivers who provide services for consumers who
qualify for publicly funded care. These HCWs work as independent contractors without a supporting
home care agency, supervisor, or co-workers, and are employed directly by their clients who are
referred to as “consumer-employers.” The OHCC operates a training system offering over 20 course
topics for HCWs and personal support workers throughout the state, manages a registry to match
workers with consumer-employers (or consumer-employers with workers), and serves as the employer
of record for collective bargaining with the union.

The original three-year long COMPASS research project [21] included intervention development
followed by a pilot study [22] and cluster RCT [10]. The original trial design involved baseline,
6 month, and 12 month measurements. Participants were recruited from among the population of
HCWs caring for consumer-employers who qualified for publicly funded home care services through
the OHCC managed system. As the RCT was underway, the Oregon Healthy Workforce Center
applied for and was awarded an additional two years of funding. In that extended two-year agenda
an additional follow-up measurement was added (≈24 months post-baseline), as well as qualitative
research focused on caregivers’ experiences at work and in the COMPASS program [2]. Further
research was planned to conduct interviews with leaders and workers at private home care agencies to
inform future dissemination in that industry segment. However, when the opportunity arose to adapt
and potentially disseminate COMPASS within the OHCC training system, dissemination aims with
private agencies were postponed and the intervention was adapted and piloted for dissemination in the
Commission’s training program. Translation and dissemination efforts continued after research grant
funding for COMPASS ended in 2016. Further adaptation of the intervention materials and process
was completed with financial support from the Commission and the Oregon Institute of Occupational
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Health Sciences at Oregon Health & Science University. In the Fall of 2017 COMPASS was added to
the OHCC’s training system as a paid course offering for workers. Below we describe the methods for
each phase of the COMPASS research with an emphasis on how intervention materials and processes
were adapted, piloted, and translated into practice.

2.1. COMPASS Pilot and Randomized Controlled Trial

The original COMPASS intervention development and evaluation has been described in previous
publications in detail. However, a high-level summary is needed to understand how materials and
processes were modified for translation into practice. COMPASS is a supportive group program that
is peer-led and scripted. Intervention tactics employed were modeled on effective social support
groups [9,23,24] and scripted team-based health promotion programs [25–28]. Original intervention
resources developed included two types of guidebooks: a group leader guidebook with additional
instructions and activity answers, and a group member guidebook without those group-leader specific
instructions and activity answers. In both the pilot and RCT, groups met monthly to complete a
scripted meeting that followed a ritualized structure. Each meeting involved a WorkLife check-in,
educational lesson, goal setting and follow-up, a healthy meal break, and a WorkLife support activity.

The curriculum was developed in two phases so the RCT could begin while investigators
continued to develop and pilot test additional scripted meetings. In the first phase, leader and member
versions of guidebook one were developed with seven scripted meetings that were evaluated by
workers (n = 16) in the published pilot study, and then revised and evaluated in the first half of the RCT
intervention phase (16 clusters of workers, n = 149). In addition to the scripted meetings, guidebook
one included an “Extras” section with additional resources for workers, including the Gershon Home
Hazard Checklist, the NIOSH Caring for Yourself While Caring for Others handbook, and perforated
cards printed with templates for behavioral self-monitoring activities. Pages for tracking attendance
and goals were also included. In an unpublished phase of the pilot study, guidebook two (six additional
meetings) was developed and then evaluated with a subgroup of pilot participants (n ≈ 6) as the RCT
began using guidebook one. Guidebook two was also modified based on pilot results, and then used
in the second half of the RCT intervention phase. The second guidebook included a slightly different
structure. In the educational lesson component, groups chose from a menu of homework reading topic
options to read before the next meeting; these topics were then discussed at the next meeting using
a structured discussion guide. Like the first guidebook, the second guidebook included forms for
tracking attendance and goal completion and perforated cards printed with templates for behavioral
self-monitoring activities.

Seven of the eight original RCT intervention groups were led by a permanent peer-leader who
was involved in the published pilot study. The eighth group lacked a peer-leader from the pilot,
and was therefore led by two peer co-leaders who volunteered for this role at their group’s first
meeting. Guidebook materials were supported with a peer leader toolkit of ergonomic tools and
objects for activities (slide boards, transfer belts, anti-friction disks, Gimme-A-Lift, and tennis balls),
as well as resource giveaways used for completing “take home goals” (knee pads, step counters, and
wrist bead counters for behavioral self-monitoring). Workers also received pay and incentives for
attending meetings and research data collection waves, and were recognized with participation-based
incentives for earning individual and/or group certification. During the first six months, participants
obtained individual certification if they attended five team meetings and completed five individual
goals; teams were certified if the entire team completed five team goals. During the second six months
individual certification was earned if the participant attended at least four meetings and completed
eight individual goals (one repeat goal and one new goal were selected each meeting); team certification
was awarded if all team members completed four or more team goals. Those who earned individual
certification obtained a $60 gift certificate and certified teams received COMPASS jackets (first six
months) and COMPASS umbrellas or a team patch (second six months). Participants were paid $11 an
hour through the grant for study-related activities prior to October 2013, and $15 an hour thereafter
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following a state-wide wage increase. Supplemental incentives included a $30 retention bonus at
follow-up research data collection periods, lottery drawings for supplemental compensation awards
totaling $1000 (many small awards were drawn), and additional gifts at baseline (COMPASS tote bag),
6 months (COMPASS t-shirt), and 12 months (COMPASS lunch bag).

2.2. COMPASS Adaptation and Pilot for the OHCC

During the development and research phases for COMPASS investigators solicited union and
OHCC input, provided regular updates to the OHCC training committee and the union to inform
them of progress and findings, and periodically discussed the future of the program. Following the
successful RCT, and in response to ongoing dialogue about the program, the OHCC requested that
investigators adapt COMPASS to be offered as a paid training course in their system. One motivation
for this decision expressed by OHCC leaders was an interest in cultivating leadership skills among
HCWs. A plan for adapting COMPASS guidebook one was worked out collaboratively, implemented
by researchers, and then pilot tested. Adjustments to the approach were guided by OHCC practical
needs, but with a commitment to retaining core evidence-based tactics. Adjustments included: a faster
cycle time, where groups met every other week instead of once a month; reduction of total meetings
to seven (e.g., only topics from guidebook one); the use of professional OHCC-contracted trainers to
serve as group facilitators who would lead the first meeting and then support each group as a “guide
on the side” thereafter; using rotating volunteer peer-leaders at meetings two through seven; removing
the meal served during breaks; replacing some original group and individual goals to attend related
OHCC trainings with new goals focused on workers making targeted work-environment and behavior
changes; and incentive adjustments. The long-term strategic plan also included proposed adjustments
to training evaluation questions for all OHCC training courses in order to accommodate a peer-led
course series like COMPASS. Table 1 summarizes COMPASS guidebook one original topics and goals,
as well as adaptations (most adaptations were made prior to the adaptation pilot, but some were
made afterward).

The adaptation pilot involved five COMPASS groups led by four OHCC facilitators in three
Oregon cities. This sampling approach was selected to provide a check that the adjusted process was
functional across multiple facilitators and groups, and that the intervention was changing targeted
outcomes by a similar magnitude (effect size) relative to the effective version evaluated in the RCT.
Workers received hourly wages for attending COMPASS adaptation pilot meetings, just as they would
for attending other courses offered by the OHCC (workers receive wages for any non-duplicated course
annually). Pilot participants received an additional $15 for completing surveys and/or taking part in an
interview with study staff. Plans were also made for COMPASS to satisfy safety training requirements
(completion of two safety courses every two years) for workers to be listed on the OHCC registry
for finding (or being found by) potential new Medicaid/Medicare-funded consumer-employers.
The adapted program was supported with the same ergonomic toolkit and resource giveaways as the
intervention as implemented in the RCT. However, no incentives were provided for individual or
group certification. Instead, printed paper certificates were awarded based on attendance. As noted
above, professional trainers under contract with the OHCC were identified to serve as COMPASS
facilitators. The research team created a half-day orientation and facilitator training workshop to
prepare facilitators for their role. This training included a history of the program and research findings,
description and handouts on the role of facilitators, and practice with scripted guidebook activities
with coaching from researchers. Guidebooks and other materials for implementation were provided to
facilitators before their first group meeting.

217



IJERPH 2018, 15, 2777

T
a

b
le

1
.

C
O

M
m

un
it

y
of

Pr
ac

ti
ce

A
nd

Sa
fe

ty
Su

pp
or

t(
C

O
M

PA
SS

)g
ui

de
bo

ok
on

e:
To

pi
cs

w
it

h
or

ig
in

al
an

d
ad

ap
te

d
go

al
op

ti
on

s
(a

da
pt

at
io

ns
ar

e
in

bo
ld

it
al

ic
s)

.

M
e

e
ti

n
g

a
n

d
T

o
p

ic
C

o
n

te
n

t
a

n
d

/o
r

S
a

m
p

le
A

ct
iv

it
ie

s
O

ri
g

in
a

l
G

o
a

ls
A

d
ju

st
e

d
G

o
a

ls
(a

s
o

f
F

a
ll

2
0

1
8

)

1.
Te

am
Bu

ild
in

g
W

or
ks

ho
p

•
Te

am
bu

ild
in

g
ac

ti
vi

ti
es

•
H

ow
sa

fe
ty

an
d

he
al

th
ar

e
re

la
te

d
•

H
ow

C
O

M
PA

SS
te

am
s

w
or

k

G
ro

up
G

oa
l

•
O

dd
s

an
d

Ev
en

s
St

ep
C

ha
lle

ng
e

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
W

at
ch

a
“2

3
an

d
1 2

h”
vi

de
o

•
D

ai
ly

ac
ti

vi
ty

tr
ac

ki
ng

w
it

h
ap

p
•

Ta
ke

an
O

H
C

C
cl

as
s

on
an

y
to

pi
c

G
ro

up
G

oa
l

•
O

dd
s

an
d

Ev
en

s
W

al
ki

ng
M

in
ut

es
C

ha
lle

ng
e

In
di

vi
du

al
G

oa
lO

pt
io

ns
A

im
fo

r
30

m
in

da
il

y
w

al
ki

ng
vi

a:

•
W

or
kd

ay
w

al
ks

•
Er

ra
nd

/c
om

m
ut

e
w

al
ks

•
Fr

ee
ti

m
e

w
al

ks

2.
Fr

ui
ts

&
Ve

ge
ta

bl
es

M
or

e
P

la
nt

s
on

th
e

P
la

te
•

Fr
ui

ta
nd

ve
ge

ta
bl

e
se

rv
in

g
si

ze
s

an
d

re
co

m
m

en
da

ti
on

s
•

N
ut

ri
ti

on
in

fo
rm

at
io

n
an

d
ga

m
e(

s)
•

H
ar

va
rd

H
ea

lt
hy

Ea
ti

ng
P

la
te

an
d

w
ho

le
fo

od
s

G
ro

up
G

oa
l

•
Br

in
g

he
al

th
y

re
ci

pe
to

sh
ar

e
w

ith
gr

ou
p

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
Tr

ac
k

fr
ui

ta
nd

ve
gg

ie
se

rv
in

gs
an

d
st

ri
ve

fo
r

5
da

ily
•

Tr
y

fo
ur

ne
w

fr
ui

ts
or

ve
gg

ie
s

or
pr

ep
ar

e
th

em
in

a
ne

w
w

ay
•

Sw
ap

ou
ts

ug
ar

y
dr

in
ks

an
d

re
pl

ac
e

w
it

h
w

at
er

or
ze

ro
ca

lo
ri

e
dr

in
ks

G
ro

up
G

oa
l

•
Fr

ui
t

an
d

ve
gg

ie
ch

al
le

ng
e

to
tr

ac
k

an
d

ea
t

5
se

rv
in

gs
da

il
y

fo
r

tw
o

w
ee

ks

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
Fi

ll
ha

lf
of

pl
at

e
at

m
ea

ls
w

it
h

fr
ui

ts
an

d
ve

ge
ta

bl
es

•
Sw

ap
ou

t
hi

gh
-c

al
or

ie
sn

ac
ks

an
d

re
pl

ac
e

w
it

h
fr

ui
t

or
ve

gg
ie

sn
ac

ks
•

Sw
ap

ou
ts

ug
ar

y
dr

in
ks

an
d

re
pl

ac
e

w
it

h
w

at
er

or
ze

ro
ca

lo
ri

e
dr

in
ks

3.
Ba

ck
to

H
ea

lt
hy

Po
st

ur
es

•
Pr

ac
ti

ce
fin

di
ng

ne
ut

ra
ls

pi
ne

•
Ti

ps
fo

r
m

ai
nt

ai
ni

ng
ne

ut
ra

l
sp

in
e

du
ri

ng
co

m
m

on
ac

ti
vi

ti
es

G
ro

up
G

oa
l

•
Tr

ac
k

ne
ut

ra
ls

pi
ne

po
st

ur
es

by
ta

sk
or

al
ar

m

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
Tr

ac
k

ne
ut

ra
ls

pi
ne

by
al

ar
m

•
Tr

ac
k

ne
ut

ra
ls

pi
ne

by
ta

sk
•

A
tt

en
d

O
H

C
C

cl
as

s
ti

tl
ed

“P
ro

te
ct

in
g

A
ga

in
st

Sp
ra

in
s

an
d

St
ra

in
s”

G
ro

up
G

oa
l

•
Id

en
ti

fy
a

ho
us

ek
ee

pi
ng

ta
sk

an
d

do
in

a
ne

w
w

ay
th

at
pr

ot
ec

ts
ne

ut
ra

l
sp

in
e

po
st

ur
e

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
Tr

ac
k

ne
ut

ra
ls

pi
ne

by
ta

sk
•

Tr
ac

k
ne

ut
ra

ls
pi

ne
by

al
ar

m
•

D
el

et
ed

O
H

C
C

co
ur

se
go

al

218



IJERPH 2018, 15, 2777

T
a

b
le

1
.

C
on

t.

M
e

e
ti

n
g

a
n

d
T

o
p

ic
C

o
n

te
n

t
a

n
d

/o
r

S
a

m
p

le
A

ct
iv

it
ie

s
O

ri
g

in
a

l
G

o
a

ls
A

d
ju

st
e

d
G

o
a

ls
(a

s
o

f
F

a
ll

2
0

1
8

)

4.
Fu

nc
ti

on
al

Fi
tn

es
s

•
C

or
e

st
re

ng
th

an
d

pr
ac

ti
ca

l/
fu

nc
ti

on
al

fit
ne

ss
•

A
ny

w
he

re
co

re
ex

er
ci

se
s

•
H

ea
lt

hy
H

ob
bi

es

G
ro

up
G

oa
l

•
R

ep
ea

tO
dd

s
an

d
Ev

en
s

St
ep

C
ha

lle
ng

e

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
C

or
e

ex
er

ci
se

sc
av

en
ge

r
hu

nt
•

Pa
ir

w
it

h
gr

ou
p

m
em

be
r

an
d

do
a

he
al

th
y

ho
bb

y
ac

ti
vi

ty
•

Fi
nd

an
d

ta
ke

pa
rt

in
an

ex
er

ci
se

cl
as

s/
re

so
ur

ce
in

th
e

co
m

m
un

it
y

G
ro

up
G

oa
l

•
R

ep
ea

tO
dd

s
an

d
Ev

en
s

W
al

ki
ng

M
in

ut
es

C
ha

lle
ng

e

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
C

or
e

ex
er

ci
se

sc
av

en
ge

r
hu

nt
•

St
re

ng
th

tr
ai

ni
ng

tw
ic

e
a

w
ee

k
•

Fi
nd

an
d

ta
ke

pa
rt

in
an

ex
er

ci
se

cl
as

s/
re

so
ur

ce
in

th
e

co
m

m
un

it
y

5.
Ta

ke
a

Lo
ad

O
ff

W
it

h
To

ol
s

•
Sa

fe
ty

tr
ap

s
th

at
le

ad
to

in
ju

ri
es

•
C

om
m

on
in

ju
ri

es
•

Lo
w

te
ch

to
ol

in
tr

od
uc

ti
on

an
d

pr
ac

ti
ce

G
ro

up
G

oa
l

•
C

om
pl

et
e

th
e

“G
er

sh
on

H
om

e
H

az
ar

d
C

he
ck

lis
t”

in
co

ns
um

er
-e

m
pl

oy
er

s’
ho

m
es

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
A

tt
en

d
re

le
va

nt
O

H
C

C
cl

as
s

lik
e

“D
ur

ab
le

M
ed

ic
al

Eq
ui

pm
en

t”
or

“P
ro

te
ct

A
ga

in
st

Sp
ra

in
s

an
d

St
ra

in
s”

•
R

es
ea

rc
h

to
ol

s
on

lin
e

or
at

a
m

ed
ic

al
su

pp
ly

st
or

e
•

W
at

ch
vi

de
o

on
G

im
m

e-
a-

Li
ft

or
Sl

id
e

Bo
ar

ds
w

it
h

Tr
an

sf
er

Be
lt

s

G
ro

up
G

oa
l

•
C

om
pl

et
e

th
e

N
IO

SH
“C

ar
in

g
fo

r
Yo

ur
se

lf
W

hi
le

C
ar

in
g

fo
r

O
th

er
s”

ha
za

rd
ch

ec
kl

is
t

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
In

cr
ea

se
us

e
of

to
ol

s
al

re
ad

y
on

ha
nd

•
U

se
th

e
“C

ar
in

g
fo

r
Yo

ur
se

lf
W

hi
le

C
ar

in
g

fo
r

O
th

er
s”

bo
ok

le
t

to
id

en
ti

fy
to

ol
s

ne
ed

ed
•

Ta
lk

to
a

ca
se

m
an

ag
er

ab
ou

t
ne

ed
ed

to
ol

s
or

tr
ai

ni
ng

219



IJERPH 2018, 15, 2777

T
a

b
le

1
.

C
on

t.

M
e

e
ti

n
g

a
n

d
T

o
p

ic
C

o
n

te
n

t
a

n
d

/o
r

S
a

m
p

le
A

ct
iv

it
ie

s
O

ri
g

in
a

l
G

o
a

ls
A

d
ju

st
e

d
G

o
a

ls
(a

s
o

f
F

a
ll

2
0

1
8

)

6.
C

om
m

un
ic

at
in

g
fo

r
H

az
ar

d
C

or
re

ct
io

n
•

Le
ar

n
ef

fe
ct

iv
e

an
d

le
ss

ef
fe

ct
iv

e
w

ay
s

to
co

m
m

un
ic

at
e

ab
ou

th
az

ar
ds

•
Le

ar
n

PR
A

IS
E

m
ne

m
on

ic
co

m
m

un
ic

at
io

n
st

ra
te

gy
•

R
ol

e
pl

ay
co

m
m

un
ic

at
io

n
w

it
h

co
ns

um
er

-e
m

pl
oy

er

G
ro

up
G

oa
l

•
U

se
th

e
N

IO
SH

“C
ar

in
g

fo
r

Yo
ur

se
lf

W
hi

le
C

ar
in

g
fo

r
O

th
er

s”
bo

ok
le

ta
nd

di
sc

us
s

re
le

va
nt

ha
za

rd
s

w
it

h
yo

ur
co

ns
um

er
-e

m
pl

oy
er

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
G

oo
d

da
y/

ba
d

da
y

in
te

rv
ie

w
w

it
h

co
ns

um
er

-e
m

pl
oy

er
•

A
tt

en
d

O
H

C
C

cl
as

s
on

co
m

m
un

ic
at

io
n

su
ch

as
“C

ha
lle

ng
in

g
Be

ha
vi

or
s”

,
K

ee
pi

ng
it

Pr
of

es
si

on
al

”,
or

“W
or

ki
ng

To
ge

th
er

”
•

U
se

PR
A

IS
E

st
ra

te
gy

w
it

h
ot

he
rs

G
ro

up
G

oa
l

•
D

is
cu

ss
re

le
va

nt
ha

za
rd

s
w

it
h

yo
ur

co
ns

um
er

-e
m

pl
oy

er
th

at
yo

u
id

en
ti

fie
d

pr
ev

io
us

ly
us

in
g

th
e

N
IO

SH
“C

ar
in

g
fo

r
Yo

ur
se

lf
W

hi
le

C
ar

in
g

fo
r

O
th

er
s”

bo
ok

le
t

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
G

oo
d

da
y/

ba
d

da
y

in
te

rv
ie

w
w

it
h

co
ns

um
er

-e
m

pl
oy

er
•

U
se

PR
A

IS
E

sk
il

ls
w

it
h

a
fr

ie
nd

or
co

-w
or

ke
r

•
Fi

nd
an

d
co

rr
ec

t
a

ha
za

rd
in

yo
ur

ow
n

ho
m

e

7.
M

en
ta

lH
ea

lt
h

•
Pr

ac
ti

ce
gu

id
ed

re
la

xa
ti

on
•

Th
re

e
go

od
th

in
gs

ac
ti

vi
ty

•
P

os
it

iv
e/

ne
ga

ti
ve

ta
lk

ac
ti

vi
ty

an
d

he
al

th
y

st
re

ss
co

pi
ng

G
ro

up
G

oa
l

•
Se

ta
pe

rs
on

al
sa

fe
ty

or
he

al
th

go
al

fr
om

an
y

ar
ea

C
O

M
PA

SS
co

ve
re

d

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
G

ra
ti

tu
de

jo
ur

na
l

•
Pr

og
re

ss
iv

e
m

us
cl

e
re

la
xa

ti
on

da
ily

fo
r

on
e

w
ee

k
•

A
tt

en
d

O
H

C
C

cl
as

s
“S

tr
es

s
M

an
ag

em
en

ta
nd

R
el

ax
at

io
n

Te
ch

ni
qu

es
”

G
ro

up
G

oa
l

•
C

O
M

PA
SS

m
en

ta
lh

ea
lt

h
bo

ok
cl

ub

In
di

vi
du

al
G

oa
lO

pt
io

ns

•
G

ra
ti

tu
de

jo
ur

na
l

•
Pr

og
re

ss
iv

e
m

us
cl

e
re

la
xa

ti
on

da
ily

fo
r

on
e

w
ee

k
•

Tr
ac

k
st

re
ss

fu
le

ve
nt

s
an

d
pr

ac
ti

ce
he

al
th

y
st

re
ss

co
pi

ng
st

ra
te

gi
es

le
ar

ne
d

in
C

O
M

PA
SS

N
ot

e:
G

ui
de

bo
ok

ad
ju

st
m

en
ts

ar
e

no
te

d
w

ith
bo

ld
it

al
ic

s.
N

IO
SH

:N
at

io
na

lI
ns

tit
ut

e
fo

r
O

cc
up

at
io

na
lS

af
et

y
an

d
H

ea
lth

;O
H

C
C

:O
re

go
n

H
om

e
C

ar
e

C
om

m
is

si
on

.A
ll

go
al

s
ha

d
“s

ho
rt

ha
nd

”
na

m
es

fo
r

w
or

ke
rs

to
re

m
em

be
r

an
d

na
m

e
th

ei
r

ch
oi

ce
ea

si
ly

,b
ut

in
th

e
ta

bl
e,

ar
e

w
ri

tt
en

ou
ti

n
de

sc
ri

pt
iv

e
fo

rm
.I

n
th

e
ra

nd
om

iz
ed

tr
ia

lv
er

si
on

of
C

O
M

PA
SS

,g
ro

up
s

us
ed

a
po

st
er

w
ith

th
e

im
ag

e
of

a
ho

us
e

w
ith

do
or

s
an

d
w

in
do

w
s

to
tr

ac
k

gr
ou

p
an

d
in

di
vi

du
al

go
al

co
m

pl
et

io
n.

In
th

e
ad

ap
te

d
ve

rs
io

n
of

C
O

M
PA

SS
th

e
po

st
er

w
as

no
tu

se
d

du
e

to
re

m
ov

al
of

th
e

ce
rt

ifi
ca

ti
on

in
ce

nt
iv

es
(a

si
m

pl
e

at
te

nd
an

ce
re

qu
ir

em
en

tf
or

ge
tt

in
g

C
O

M
PA

SS
sa

fe
ty

cl
as

s
cr

ed
it

s
w

as
in

st
it

ut
ed

in
st

ea
d

).
T

he
P

R
A

IS
E

m
ne

m
on

ic
w

as
cr

ea
te

d
by

D
r.

R
ob

er
t

W
ri

gh
t,

an
d

st
oo

d
fo

r:
Pl

an
,R

es
pe

ct
,A

sk
op

en
en

de
d

qu
es

ti
on

s,
us

e
“I

”
st

at
em

en
ts

,a
nd

Ex
pr

es
s

em
pa

th
y.

220



IJERPH 2018, 15, 2777

At baseline researchers collected direct measures of height (SECA 213 stadiometer; SECA, Chino,
CA, USA) and weight (Tanita TBF-310GS; Tanita Corp, Arlington Heights, IL, USA), and survey
measures of demographics, work history, and current work characteristics. Pre- and post-program
evaluation measures emphasized outcomes from the prior RCT [10]. Survey scales/items included
experienced community of practice [29]; frequency counts for five types of safety behaviors [10];
fruit and vegetable consumption (single item 1–10+ servings daily, created for adaptation pilot);
consumption of sugary drinks, snacks, and fast food meals [30]; frequency of meals brought from
home [30]; weekly healthy physical activity levels [26]; and physical and psychological well-being [31].

2.3. Statewide Rollout of COMPASS in the OHCC Training System

In parallel with and following the adaptation pilot test, several efforts were initiated to support
eventual adoption and statewide rollout of COMPASS within the OHCC’s training system. These
efforts included initiating negotiations for an interagency agreement between Oregon Health & Science
University (OHSU) and the Oregon Department of Human Services to govern the terms of use of
guidebooks; investigators requesting adjustments to the standard OHCC training evaluation questions
to accommodate a course series like COMPASS; and revisions to the OHCC version of the COMPASS
guidebook in response to observing the pilot and in response to guidance from OHSU Technology
Transfer and Business Development. We also explored whether other stakeholders, such as the
relevant workers’ compensation insurer or an SEIU Health Trust, would support or fund parts of the
dissemination effort. These conversations did not result in direct financial support for dissemination
efforts, but helped guide sustainability decisions and resulted in in the addition of information about
an Employee Assistance Program available to HCWs to the Extras section of COMPASS guidebooks.

Negotiations for terms of use of the program took quite a long time, in part due to the timing of the
retirement of the OHCC’s Training Director and other staff turnover. Other hurdles involved navigating
unclear review and approval steps within the state government, and some long inter-agency response
times for document review requests. At the conclusion of over a year of episodic back-and-forth
work and hand-offs on the inter-agency research agreement, the ultimate terms granted the OHCC
non-exclusive rights to print and use COMPASS guidebooks in exchange for sharing long-term
evaluation data with OHSU (5+ years). Evaluation data would include class attendance for COMPASS
and non-COMPASS courses, class evaluations, and assisting OHSU in coordinating with the workers’
compensation insurer to obtain injury claims data for workers who took COMPASS over the years and
cross-sectional comparison groups of workers who either had not taken any training, and those who
had taken some training classes (but not COMPASS).

Within the OHCC training system, at the end of each class HCWs are asked to complete a
training evaluation (no names recorded) and leave it for their trainer to collect. Some of these original
evaluation items did not clearly apply to a peer-led and scripted program. For example, one item
asked workers to rate the degree to which “Information was presented in a variety of ways to facilitate
learning.” In COMPASS, all of the material is presented using a single scripted and peer-led method,
and past research showed that this method produced large knowledge gains [22]. Two additional items
asked students to rate the trainer’s performance (preparedness and communication effectiveness),
but in COMPASS, there is a supporting facilitator rather than a traditional trainer. In addition to
recommending adjustments to questions like those above, researchers also requested additional
questions that asked workers to rate their intentions to make changes as a result of the training.

To further strengthen the program and streamline dissemination, COMPASS guidebooks were
further adjusted in ways to support their use in the OHCC training system. Giveaways for students
that had no funding stream within the state (or potential funding stream) to support their use in the
OHCC version of COMPASS, and homework assignments facilitated with such giveaways (e.g., small
knee pads), were removed from the program. Investigators also replaced some activities with new
ones, and made adjustments to other activities to make them run more smoothly. With guidance from
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OHSU Technology Transfer and Business Development, investigators also worked with an OHSU
graphic design specialist to create a professional design and layout for the guidebooks.

After the agreement was settled and signed, and the revised OHCC guidebooks with the new
design were ready, the OHCC and investigators planned a “soft launch” of COMPASS by two
facilitators in two cities. One facilitator had participated in the original adaptation pilot, and the other
was new to the COMPASS program. The new facilitator and other OHCC staff received in-person
training from investigators regarding COMPASS group facilitation, and the facilitator with previous
experience had a meeting with investigators to be refreshed on the program and be informed of
changes and adjustments made. Following the soft launch further technical corrections were made to
the guidebooks (fixing typos, clarifying arrangements) and we removed all remaining giveaways for
students and replaced them with alternatives (e.g., step counter giveaways used for walking challenges
were removed, and activities/goals were altered to focus on “walking minutes per day/week”). As of
October 2018, 2 additional facilitators were trained by OHCC training department staff and 12 groups
have been completed or initiated in 7 different cities.

3. Results

3.1. Adaptation Pilot Results

Four facilitators (n = 3 female) were recommended by the OHCC Training Director and trained
by investigators for the adaption pilot. Forty-two home care workers registered for five COMPASS
groups (one facilitator ran two groups) offered in the following cities: Albany (k = 2), Salem (k = 2),
and Corvallis (k = 1). The groups were offered at varied times to maximize opportunities for workers,
with one in the late morning, three in the early afternoon, and one in the evening.

Participants were predominantly older (mean age = 49.23 years), female (80.56%), and Caucasian
(77.78%). Workers reported an average tenure in home care of 7.12 years and an average of 22.37 weekly
work hours. The reported lifetime prevalence of a diagnosis of depression or anxiety was 41.67% and
44.44%, respectively. For additional demographic details please see Table 2.

Table 2. Home care worker participants in the pilot study of the COMPASS adaptation for the Oregon
Home Care Commission: Characteristics at baseline.

Measure n OHCC-Pilot Sample
n = 36 a

Age, Mean (SD) 35 49.23 (12.16)

Female, n (%) 36 29 (80.56)

BMI Mean (SD) 35 31.38 (7.41)

Race, n (%) 36
Caucasian 28 (77.78)
American Indian/Alaskan Native 1 (2.78)
Asian 1 (2.78)
Native Hawaiian/Pacific Islander 1 (2.78)
Black/African American 0 (0.00)
More than one race 3 (8.33)
Other 2 (5.56)

Relationship status, n (%) b 35
Married 19 (54.29)
Divorced/Separated 8 (22.86)
Living with Sig. Other 4 (11.45)
Never Married 4 (11.45)
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Table 2. Cont.

Measure n OHCC-Pilot Sample
n = 36 a

Highest degree completed, n (%) 35
No certificate or degree 2 (5.71)
High School Diploma 8 (22.86)
Vocational/Tech. Certificate 5 (14.29)
Associates Degree 6 (17.14)
College Degree 11 (31.43)
Graduate School Degree 3 (8.57)

Tenure as home care worker 36
Mean (SD) 7.12 (7.92)
Range 0.25–38.00

Daily work hours 19
Mean (SD) 8.74 (7.24)
Range 2.00–24.00

Weekly work hours 29
Mean (SD) 22.37 (17.25)
Range 2.00–64.00

Number of public consumer-employers c 29
Mean (SD) 1.72 (1.03)
Range 0.00–4.00

Number of private consumer-employers 13
Mean (SD) 0.77 (0.60)
Range 0.00–2.00

Number of dependent children 36
Mean (SD) 0.36 (0.83)
Range 0.00–4.00

Ever diagnosed w/ depression, n (%) 36 15 (41.67)
If yes, taking meds, n (%) 7 (46.67)

Ever diagnosed w/ anxiety, n (%) 36 16 (44.44)
If yes, taking meds, n (%) d 7 (43.75)

Ever diagnosed w/ chronic pain, n (%) 36 8 (22.22)
If yes, taking meds, n (%) e 4 (50.00)

Ever diagnosed w/ diabetes, n (%) 9 (25.00)
If yes, taking meds, n (%) 7 (77.78)

Ever diagnosed w/ hypertension, n (%) 36 11 (30.56)
If yes, taking meds, n (%) f 9 (81.82)

Note: OHCC = Oregon Home Care Commission. a This sample size represents workers who enrolled at baseline
and returned for post-intervention measurements. When percentages are reported they reflect the percent of those
reporting for that variable. b The survey failed to provide an option for participants to select “single”, or to set a
time frame for the recency of divorce or separation status. c An outlier data point of 78 reported current public
consumer-employers was removed for analysis of this variable due to the improbability that such a number could
be correct. d 3 did not report yes or no for medication. e 1 did not report yes or no for medication. f 1 did not report
yes or no for medication.

Changes in primary outcomes were evaluated with descriptive effect sizes (Cohen’s d) and
two-tailed t tests. Given that the pilot was designed to evaluate feasibility and check effect sizes, and
not to be a fully statistically powered effectiveness study, inferential t-test results should be viewed as
supplementary and interpreted with the understanding that type II errors were probable. Pre- and
post-program means, mean changes, effect sizes, and p values are reported in Table 3. Moderate-to-large
effect sizes and statistically significant changes were observed for experienced community of practice,
using new tools/techniques for housecleaning, fruit and vegetable consumption, meals brought from
home, and healthy physical activity. All other outcomes changed in expected directions with the
exception of two safety outcomes that had very small negative effect sizes (<0.10).
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Table 3. COMPASS adaptation pilot intervention effects on primary outcomes.

Primary
Outcomes (Time Anchor)

N Pre
Mean (SD)

Post
Mean (SD)

Mean
Effect

Effect
Size (d)

p-Value

Experienced community of practice a (3 mo) 35 35.56 (5.03) 39.67 (4.48) +4.11 +0.86 <0.000

Safety Behaviors b (3 mo)
Talked with CE about improving unsafe conditions 34 2.15 (1.71) 2.08 (1.73) −0.07 −0.04 0.865
Corrected slip/trip/fall hazards 34 1.62 (1.44) 1.50 (1.38) −0.12 −0.09 0.714
Corrected other hazards 34 0.91 (1.00) 0.71 (1.00) −0.20 −0.20 0.292
Used new tool/techniques for moving objects or

CEs 35 1.31 (1.47) 1.43 (0.96) +0.12 +0.10 0.701

Used new tools/techniques for housecleaning 35 1.11 (0.96) 1.69 (0.99) +0.58 +0.59 0.009

Daily Diet/Exercise Behaviors (1 mo)
Fruit & vegetable servings 35 4.05 (1.71) 4.87 (1.60) +0.82 +0.49 0.026
Sugary snacks c 35 3.91 (1.87) 3.20 (1.55) −0.71 −0.42 0.865
Sugary drinks c 35 3.14 (2.33) 2.51 (1.60) −0.63 −0.32 0.714
Fast food c 35 2.14 (1.09) 1.97 (1.01) −0.17 −0.16 0.292
Meals brought from home c 35 5.18 (2.39) 6.14 (2.70) +0.96 +0.38 0.009
Healthy physical activity d 34 2.44 (1.52) 3.65 (1.58) +1.21 +0.78 <0.000

Well-Being (1 mo)
SF-12 physical composite score 31 48.05 (11.51) 48.38 (8.23) +0.33 +0.03 0.834
SF-12 mental composite score 31 50.37 (10.17) 51.18 (6.75) +0.81 +0.10 0.699

Note: Sample size varied due to missing responses for certain questions. Cohen’s d effect sizes were computed using the
pooled standard deviation for pre and post-test time points. p-values are for two tailed t-tests. CE = Consumer-employer.
SF-12 = 12-item short form health survey. a Sum of nine items rated on a five-point scale, responses range from 1 (strongly
disagree) to 5 (strongly agree). b Six-point frequency scales, responses ranged from 0 (never) to 5 (5+ times). c Items
related to sugary snacks, drinks, fast food, and meals from home were reported on 10 frequency intervals: 1, never | 2,
1–3 times per month | 3, 1–2 times per week | 4, 3–4 times per week | 5, 5–6 times per week | 6, Once per day | 7, 2
times per day | 8, 3 times per day | 9, 4 times per day | 10, 5 or more times per day. Thus, a mean score of 3 would
equal the behavior occurring 1–2 times per week. d Mean of four items asking about days per week with 30 min of
different moderate-to-vigorous physical activities. Eight-point response scale ranged from 0 (none) to 7 (daily).

3.2. Statewide Rollout: Additional Adaptations in Progress and Preliminary Training Evaluation Results

As the statewide rollout of COMPASS was being planned and initiated, the OHCC expressed interest
in further adaptations being made to COMPASS so that it would be inclusive of personal support workers.
Within Oregon’s publicly funded programs, personal support workers provide care for individuals with
cognitive and developmental disabilities who qualify for publicly funded support services. Service
recipients’ ages range across the lifespan. This type of work was viewed to share many similarities with
home care work, but also pose some different safety, health, well-being demands that might suggest
new or revised guidebook activities and content. Investigators contracted with the OHCC to conduct
formative research with personal support workers (e.g., survey, qualitative interviews) and make tailored
curriculum adjustments based on findings. Bundled in this new phase of dissemination work included
the development of interactive online orientation training for new COMPASS facilitators and creating
promotional videos for the program. It is anticipated that after COMPASS is revised to accommodate
personal support workers, the OHCC will then translate the guidebooks into several non-English languages
to encourage non-native English speakers to participate in higher numbers.

As noted in the methods section, 12 COMPASS groups have been completed or are in progress in
the statewide rollout. For the current analysis, the OHCC provided training evaluations (n = 265) from
workers who participated in COMPASS group meetings from summer 2017 to summer 2018. Two different
training evaluation question sets were completed by workers in the data set. An older version (but more
recent than the original OHCC training evaluation questions prior to the adaptation pilot) was completed by
229 workers. A newer version, adjusted to better accommodate evaluations of the COMPASS dissemination,
was completed by 36 workers. Table 4 provides mean ratings and standard deviations for the older
evaluation questions for each COMPASS meeting, as well as an overall average rating for each question
across meetings. All mean ratings were above 4 (max = 5) on a scale where 1 = poor, 2 = fair, 3 = average,
4 = good, and 5 = excellent. Table 5 reviews mean ratings and standard deviations for each question in the
new format, but not for each meeting due to insufficient data. For those questions mean ratings all averaged
above 3 (max = 4) on a scale where 1 = strongly disagree, 2 = disagree, 3 = agree, and 4 = strongly agree.
Attendance data and evaluation data for other comparable OHCC classes are not yet available for analysis.
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Table 5. Worker evaluations for COMPASS groups in the Oregon Home Care Commission training
system: Mean (SD) ratings for quantitative questions in the revised/new format.

Question Overall (n = 36)

The training met my expectations and needs 3.58 (0.50)
The information will be useful in my work 3.56 (0.50)
Information was presented in ways that facilitated learning 3.61 (0.50)
The trainer/facilitator was well prepared and organized 3.63 (0.48)
The trainer/facilitator communicated effectively 3.58 (0.50)
The handouts (or written materials) are helpful 3.55 (0.51)
I would recommend this training to others 3.62 (0.65)
I enjoyed this training 3.58 (0.66)
I will do something new, different, or better in order to be
safer at work because of this training 3.53 (0.51)

I will do something new, different, or better in order to
improve my health and well-being because of this training 3.66 (0.48)

I will do something new, different, or better in order to
improve my consumer-employers’ health and well-being
because of this training

3.60 (0.50)

Note: rating scale was 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree, and also a “does not
apply” option. If participants marked “does not apply” this was coded as missing data and was not included
in calculations.

4. Discussion

The current project represents a rare, and thus far successful, effort to translate an evidence-based
intervention into practice for HCWs. A pilot test of the adapted program confirmed that adjusted
intervention processes were functional, and that outcomes were changing with effect sizes resembling
those from the prior randomized controlled trial. Preliminary evaluation data suggest the program
is well liked, rated as useful, and that workers report intentions to make safety and health
changes as a result of participating. An additional strength of the dissemination effort includes
an inter-agency research agreement that will generate long-term evaluation data for COMPASS
participants (attendance, course evaluations, workers’ compensation injury claims) with potential
for some cross-sectional analyses of HCWs within the state. Several factors facilitated this successful
dissemination effort and its probable long-term sustainability, but key factors included engagement
and collaboration with the adopting partner (the OHCC) in initial intervention development, continued
dialogue and discussion during research phases, flexibility from both investigators and the OHCC
while adjusting the program to meet training system needs, and sustained top level commitment at
the OHCC. Other researchers may consider following a similar model of sustained partnership across
research phases in order to enhance a sense of ownership from the adopting partner and promote
dissemination sustainability. Considering the factors Rogers [18] pointed out as being important for
successful dissemination, we believe the OHCC perceived COMPASS as compatible with their current
needs and values, feasible to deliver and implement, able to be tested for potential adoption (e.g., our
adaptation pilot), and to have demonstrated effectiveness among stakeholders (this included early
and consistent collaboration with and commitment from the union). Consistent with dissemination
research findings of Kuehl et al. [20], leadership support included both committed chiefs (the Executive
Director of the OHCC, Senior Director of Technology Transfer at OHSU) and champions (OHCC
Training Directors and key members of the OHCC Training Committee).

While many facilitating factors were present, the dissemination effort faced some barriers to
success. Some of these barriers included turnover of key staff at various time points, gaps in funding,
and complexities in navigating government and university processes. Into the future, the long-term
success of the adoption of COMPASS in the OHCC will depend on some level of continued support
from OHSU, the Oregon Institute of Occupational Health Sciences, and the Oregon Healthy Workforce
Center (e.g., to update and adapt the curriculum) as well as continued financial commitment from the
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OHCC/state of Oregon to fund guidebook printing and wages for facilitators and workers. Stable state
funding for both the OHCC and the Oregon Institute of Occupational Health Sciences will be key, as
well as continued NIOSH funding for the Oregon Healthy Workforce Center. Thus, investigators and
partners at the OHCC will need to plan ahead, anticipating courses of action if any one of these sources
of support is disrupted. This includes evolving structures at the Oregon Institute of Occupational
Health Sciences to support translation and dissemination of evidence-based programs created by its
investigators and their collaborators.

Looking outside of the state of Oregon in the US, we recommend that researchers who aim to
develop, evaluate, and disseminate interventions for similar populations investigate institutional
structures and potential partners within their target region. For publicly funded HCWs in Oregon,
both union and governmental partners were equally engaged through intervention development and
evaluation phases, but governmental partners played the most central role in the dissemination phase
because of their ownership of the training system for publicly funded HCWs. In contrast, in our
neighboring state of Washington, an SEIU 775 Benefits Group “owns” and operates training programs
for publicly funded HCWs. Therefore, development and evaluation phases of an intervention for
HCWs in Washington would similarly need to involve both government and labor partners, but during
a dissemination phase, the union benefits group would play the most central collaborative role.

Given that the literature on translation of Total Worker Health® interventions into practice is in
its infancy, future dissemination and implementation science with effective programs is strongly
encouraged. For example, if interest in COMPASS expanded and resources are available to study a
new dissemination effort, research could systematically evaluate organizational readiness factors and
measure adoption and implementation of the program across multiple new organizations. Such future
dissemination science with any particular Total Worker Health®-informed intervention may be fruitfully
guided by recommendations and tools from Dugan and Punnett [32]. Based on their experience
developing the Healthy Workplace Participatory Program, the authors provide examples of potential
dissemination and implementation studies and tools, such as the Five and Ten D&I Evaluation Tool to
assess specific implementation outcomes.

5. Conclusions

HCWs are a priority population for protective interventions that advance their safety, health, and
well-being. Rapidly growing in number, HCWs help some of our most vulnerable citizens remain
in their homes and enjoy a higher quality of life. In-home care may also create critical cost-savings
in the healthcare system by preventing older adults from transitioning prematurely to long-term
care facilities. While some interventions have research evidence for their effectiveness, and other
valuable tools and resources are available, we could not find a descriptive or empirical paper about
a successful research-to-practice intervention dissemination effort with HCWs. In this regard, the
current description of the adaptation and dissemination of COMPASS with the OHCC may help
guide future similar efforts with other partners or in other states. Consistent with previous findings
in the dissemination science literature, the success of the current effort was facilitated by several
favorable factors that can be cultivated in future projects by other intervention scientists. These include
early engagement and collaboration with industry and labor in the development of interventions,
designing for feasibility and repeatability of intervention tactics, and sustained engagement over
time to foster strong relationships and top-level leadership commitment over the long term. We also
believe flexibility and persistence from all parties was essential for overcoming barriers as they arose.
This persistence included a commitment to the effort during times when resources for dissemination
efforts were scarce or uncertain. We are optimistic with continued contingency and structural planning
that the rollout of COMPASS will be sustained within the OHCC, with the ultimate potential to
improve the safety, health, and well-being of approximately 60% of the Oregon home care work force.
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Abstract: Participatory methods used in Total Worker Health® programs have not been well studied,
and little is known about what is needed to successfully implement these programs. We conducted
a participatory health promotion program with grocery store workers using the Healthy Workplace
Participatory Program (HWPP) from the Center for the Promotion of Health in the New England
Workplace. We recruited a design team made up of six line-level workers and a steering committee
with management and union representatives; a research team member facilitated the program. Using
a formal evaluation framework, we measured program implementation including workplace context,
fidelity to HWPP materials, design team and steering committee engagement, program outputs,
and perceptions of the program. The HWPP was moderately successful in this setting, but required
a substantial amount of worker and facilitator time. Design team members did not have the skills
needed to move through the process and the steering committee did not offer adequate support
to compensate for the team’s shortfall. The evaluation framework provided a simple and practical
method for identifying barriers to program delivery. Future studies should address these barriers to
delivery and explore translation of this program to other settings.

Keywords: Total Worker Health; participatory methods; program implementation; organizational
readiness; process evaluation; logic model

1. Introduction

More than one-third of current U.S. workers suffer from at least one chronic disease, including
heart disease, cancer, diabetes, stroke, and musculoskeletal disorders [1,2]. Working adults with
chronic disease are more likely to have a reduced working capacity and greater difficulty staying at
work than their healthy peers [3,4]. These chronic health conditions have an enormous impact in the
lives of workers, but they also place a burden on their employers [3,5]. Healthy behaviors can reduce
the effects of chronic conditions for better work (fewer missed days, increased productivity) and health
(less musculoskeletal pain, improved mental health) outcomes [5–10].

The workplace is an ideal place for supporting healthy behaviors, since workers spend
a large portion of their day in the work environment and coworkers and supervisors can provide
substantial support. Traditionally, worksite health promotion programs have been separate from
other occupational health and safety efforts, and usually target only the individual, ignoring work
organization and work environment factors that affect worker behavior. The National Institute for
Occupational Safety and Health (NIOSH’s) Total Worker Health® (TWH) approach highlights the need
for “policies, programs, and practices that integrate protection from work-related safety and health
hazards with promotion of injury and illness prevention efforts to advance worker well-being” [11].
The TWH approach recognizes that work is a social determinant of health, and that workplace factors
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such as work hours, relationships with coworkers and supervisors, and access to health and wellness
programs have important effects on worker health and well-being. Further, TWH principles recognize
the Hierarchy of Controls framework to illustrate that system-level interventions are more effective
than individual-level interventions [12].

Regardless of the level of intervention, the most effective interventions are those that take into
consideration the unique characteristics and perspectives of the end users [13,14]. Participatory
methods such as Participatory Action Research and Participatory Ergonomics promote the inclusion
of end users in the intervention development process [14–20]. These end users may be line-level
workers who directly benefit from the intervention, managers or others who implement and monitor
interventions, or others who are impacted by the interventions in some way. Including these users
in the process allows their perspectives to be considered in identifying both workplace health
hazards and possible barriers to adopting or participating in the planned interventions. Participatory
methods are increasingly being used in Total Worker Health research and practice [14,17,21–28].
The most thoroughly studied participatory program in the TWH literature to date is the Healthy
Workplace Participatory Program (HWPP) developed by the Center for the Promotion of Health in the
New England Workplace (CPH-NEW). The HWPP is a worker-management participatory program
designed to develop solutions for workplace problems that involve front-line workers. The freely
available online program includes step-by-step guidance for assembling the participants, identifying
problems, and developing and implementing solutions. The developers note the importance of
organizational readiness and leadership support, and have recently developed a checklist to measure
organizational readiness as well as a Process Evaluation Rating Sheet (PERS) and Management
Dashboard [18,29]. This promising and relatively new program has been used in various work
settings including corrections facilities, real estate, non-profit healthcare and social assistance agencies,
and state government executive offices [28,30]. Publications to date provide little practical advice
for implementing the HWPP program (e.g., characteristics most important for success, total time
commitment, expectations of the design team, facilitator role). Further, the TWH literature as a whole
discusses the utility of participatory approaches, but offers little guidance on how to comprehensively
evaluate both implementation and efficacy of these programs while simultaneously considering the
contexts in which they are delivered [12,13,31,32].

We sought to evaluate the feasibility of conducting a participatory health promotion program
in a retail grocery store setting. We partnered with a regional grocery store chain who expressed
interest in supporting their workers’ health. Using the HWPP as a facilitation guide, we formed a
team of grocery store workers and evaluated their ability to create meaningful and relevant workplace
health activities that promote and support healthy behaviors in their workforce. The purpose of
this paper is twofold: (1) to inform others considering a participatory intervention by describing the
implementation of this HWPP program, and (2) to describe a framework for evaluating complex TWH
interventions, such as the HWPP.

2. Materials and Methods

2.1. Overview and Employer Context

This study was an extension of a partnership with a labor union and several regional grocery
store chains who had participated in a preliminary study examining workplace factors related to
health behaviors and obesity [33,34]. Upon completion of that study, we approached our partners
about piloting the HWPP in one store. We explained that the goal of the program was to develop and
implement health and wellness initiatives to promote health in the workplace setting and support
workers’ efforts to make positive health changes; one of the grocers agreed to participate.

The study period was from September 2014 to June 2016, during which time we piloted the HWPP
program, collected process measures, and collected baseline and follow-up worker assessments by
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surveys and focus groups. The Institutional Review Board at Washington University approved all
research activities and all participants provided informed consent.

2.2. Program Description

2.2.1. HWPP Model and IDEAS Tool

The HWPP model includes a design team made up of front-line workers and a steering committee
comprised of multiple management levels [35]. These two teams work together, with the help of
a program facilitator, to create health and wellness activities for their workplace. The model uses the
Intervention Design and Analysis Scorecard (IDEAS Tool) which includes seven steps: (1) identify
problems and contributing factors, (2) develop intervention objectives and activities, (3) set selection
criteria, (4) apply selection criteria, (5A) rate intervention activities, (5B) select intervention activities,
(6) plan and implement intervention activities, and 7) monitor and evaluate intervention activities [21,
36]. With the guidance of the facilitator, the design team works through these steps using worksheets
to create intervention options (Steps 1–5A) to present to the steering committee (Step 5B); both teams
work together to implement and monitor the intervention activities (Steps 6–7).

2.2.2. Planning & Roles

At study initiation, the research team met with the grocer’s management to describe the study and
outline the project’s goal: To trial a participatory process as a method to generate ideas that promote
worker health. They outlined the rationale for participatory programs and discussed the expectations
and roles of both the employer (i.e., grocer) and research team. The grocer was willing to trial the
program in one store and agreed to: (1) help form a representative steering committee and design
team; (2) assist with scheduling design team meetings and allowing design team members to meet
during work hours, provided they clock out for meetings; (3) provide a meeting space; and (4) provide
access to store workers for data collection. It was expected that the research team would assume
responsibility and costs for program facilitation and data collection. The research team also made the
decision to pay design team members for their time to attend meetings since they were not able to
meet on paid work time; they were paid $25 per meeting.

A research team member with experience in workplace interventions and group facilitation
served as the facilitator; two additional research team members assisted in program development
and attended meetings to collect process measures. The facilitator’s role was to guide the Design
Team through the IDEAS Tool by teaching them the process, planning and running team meetings,
and acting as a liaison between the Design Team & Steering Committee. Along with the research
team, the facilitator created an agenda and timeline based on the IDEAS Tool and activities from the
HWPP toolkit [36]. The initial program plan consisted of seven, one-hour meetings over the course of
nine weeks, with two optional meetings scheduled if needed to complete steps 1–5A of the IDEAS
Tool. Considering that the program was initiated within the context of a time-limited research study,
the facilitator’s goal was to complete one or two cycles of the IDEAS Tool with the Design Team and
identify a leader from among the group who could assume the facilitator role and thus ensure program
sustainability beyond the study period. Additionally, the HWPP model suggests that employers
collect baseline data on the workforce characteristics and health status, and environment or work
processes that would aid the design team to creating meaningful interventions [35]. The research
team took responsibility for collecting this data; we conducted worker surveys (n = 120) and focus
groups (n = 19) to gather information about current health status, behaviors, and health beliefs of store
workers, as well as information about existing workplace supports for health [37–44]. The Design
Team’s main role was to complete the IDEAS Tool worksheets, creating intervention options relevant
to their work environment to present to the Steering Committee for consideration. After Steering
Committee approval, the Design Team was to work together with the Steering Committee to finalize
and implement intervention activities. While the majority of the program was designed to take place
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during team meetings, design team members were expected to complete ‘homework’ tasks between
meetings in order to increase productivity during meeting time; these homework tasks were to take
approximately 30–60 min to complete each week.

2.2.3. Experience Map

The research team used experience mapping as way to present the baseline data to the design
team in a simple and meaningful way. To complement the survey and focus group data already
collected, design team members were asked to complete a store mapping activity in which they drew
their store layout and mapped their routes throughout the workday, noting their perceptions of the
positive, neutral, and negative impacts on their health. The totality of the formative research was
synthesized by the research team and used to create an experience map (Figure 1) that was presented
to the design team to use throughout the program [45].

 
Figure 1. Experience Map.

The experience map’s central focus was a persona describing “a day in the life of a grocery
store employee.” This story included both work and non-work time to highlight the importance of
examining both workplace and personal factors to understand health behaviors and outcomes. Also
included in the map was quantitative data from the surveys as supporting evidence for the persona,
including disease and symptom rates (e.g., obesity, diabetes, back pain), information about current
health behaviors (e.g., diet and exercise), and perceptions of workplace influences on health and
organizational commitment to employee health. We used a variety of graphics and images to convey
ideas and emotions that are not easily expressed in words and numbers. This enabled the research
team to present complex information back to the design team in simple graphic format which they
could easily digest and utilize to efficiently identify health priorities and goals, workplace barriers to
health, and opportunities for intervention.

2.2.4. Design Team and Steering Committee Recruitment

Store workers volunteered for the design team at the time they completed their baseline survey.
Because the program is largely driven by the design team, it was essential that we included workers
who were interested in the topic and therefore more likely to remain engaged throughout the process.
We used the selection criteria outlined in the HWPP Toolkit as a guide for identifying and selecting six
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to eight workers with the help of store management [46]. The HWPP suggested that team members
should (1) represent all line-level jobs and task environments, (2) represent the demographics of
line-level workers, (3) be committed to health and safety and/or improving the workplace, (4) be
willing to work together, (5) be open to learning new skills, (6) be able to function as an opinion leader,
and (7) be able to meet on a regular basis (missing no more than two meetings). The HWPP also
provided guidance on selection of the Steering Committee indicating that they should (1) occupy
different levels and roles within the organization, (2) be knowledgeable, or interested, in the area
of health promotion/protection, (3) have authority to authorize programs and funding as needed,
(4) represent and have the respect of a large number of the workforce, (5) be able to coordinate
activities of the Healthy Workplace Project with standing committees. When we formed the steering
committee [47], we sought approval and participation from the two larger union locals because eligible,
unionized workers received health benefits through their union; a representative from these locals
agreed to participate. The steering committee also included the storefront supervisor (as a proxy for
the store manager), a representative from corporate labor relations, and a representative from corporate
human resources. We did not include representatives from the other unions due to the small number
of workers they represented.

2.3. Process Evaluation

2.3.1. Logic Model

We created a logic model to guide our evaluation of the HWPP implementation process (Figure 2).
We adapted this model from our previously published work in participatory ergonomics [48,49] and
incorporated elements that are common in program evaluation [50–52].

Figure 2. Logic model for evaluating the Healthy Workplace Participatory Program (HWPP).

The logic model begins at the left with “Pre-Implementation” elements (i.e., organizational
knowledge, readiness, dedicated resources, and leadership commitment) in order to assess the
preparedness of the workplace to initiate a TWH program. This allows the researcher to provide the
necessary training and education on TWH before the program begins, creating the foundation for
program implementation. The next section shows elements related to the program implementation
process, including the inputs (i.e., the resources put into the project), activities (i.e., what the program
entails), and outputs (i.e., what was accomplished). The right side of the model shows efficacy
measures including the short-term, intermediate, and long-term outcomes the program is indented
to produce. All elements are imbedded within the organizational context, which may directly or
indirectly influence program or intervention success. Although the model may coincide with time, it is
not intended to be a linear evaluation, but rather a continuous, iterative process. As indicated by the
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brackets, the evaluation of outputs and outcomes will be fed back to inform inputs and activities. This
circular process allows periodic evaluation and adjustment of the program as necessary. The evaluation
in this paper focuses specifically on the implementation process within the context of a unionized
grocery store setting. Due to time and resource limitations, we did not measure pre-implementation
elements or program efficacy.

2.3.2. Data Collection

To measure program implementation, the research team collected both qualitative and quantitative
data using multiple tools. For each design team meeting, the research team completed field logs and
debriefing notes to measure dose (frequency and duration of meetings) and fidelity to the HWPP
materials and IDEAS Tool, and rated four dimensions of team member engagement (offered new ideas
during meetings, actively participated in meeting, completed homework, and discussed projects with
co-workers) on a 3-point scale (0 = no; 0.5 = somewhat; 1 = yes). The design team also rated their own
participation and completed meeting reflections [53]. After the completion of the program, the design
team members completed semi-structured interviews and a short survey to record final perceptions of
both the program and the team’s ability to move forward with implementing solutions without the
support of the research team. All store workers were surveyed about their awareness and utilization
of the implemented activities three months after they were implemented. The survey asked what
changes related to health and wellness they had noticed in their store over the study period, and if they
had participated in any of the health activities. We asked if any of the activities “helped them improve
(their) eating/and or exercise habits,” what limitations prevented them from participating in the health
activities listed, and if the activities were relevant to their life. We also conducted semi-structured
interviews with five store workers to further gauge their perceptions of the activities implemented in
their workplace.

2.3.3. Data Analysis

We used SPSS v. 23 (IBM, Armonk, NY, USA) to run descriptive statistics for baseline
demographics and with store worker follow up surveys for program reach metrics (i.e., awareness
and use of activities). We rated all process components according to the measures described in our
logic model. A process measure of design team participation was the average rating of each team
member’s engagement scores across meetings. Qualitative data was not systematically coded, but each
qualitative item was reviewed with consensus by the research team to summarize each process measure.
Qualitative data was also used to provide descriptive information to support the quantitative results.

3. Results

3.1. Model Context

The participating grocery store chain offered a large, busy store that was located in
a demographically diverse neighborhood. This store was chosen because of the diverse employee and
customer demographics, as well as the store manager, who was enthusiastic about the program. After
the initiation of the program, this store manager was transferred to another store; the replacement
manager was not as invested in the study. During the project planning phase, store management
agreed to adjust work schedules of design team members so they would be scheduled to work on
meeting days, and could attend meetings immediately before or after their scheduled shift; this did
not always happen over the course of the program. Store management provided a space for the design
team to meet on site, although it was not always private due to limited space options in the store.

The selected store employed approximately 159 workers, roughly 40% of whom were full-time
employees. We obtained baseline surveys from 120 workers (75% response rate); their demographics
are presented in Table 1. The majority of the workforce was unionized and represented by one of five
different unions/locals within the store.
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Table 1. Demographics of the Baseline Survey Respondents.

Mean (SD)

Age 42 (15.1)
BMI 28.21 (6.3)

%

Body Mass Index (BMI) Category

Underweight 1
Normal weight 37.3
Overweight 28.4
Obese 33.3

Gender

Female 52.4

Race

African American 37.5
Caucasian 53.8
Other 8.6

Hispanic/Latino 3

Marital Status

Married 28.6
Member of unmarried couple 14.3
Never married 41.9
Widowed 4.8
Divorced/separated 10.5

1 or more children live in household 40.4

Highest level of education

Less than high school 1.9
High school graduate or General Education Diploma 35.6
Postsecondary Education 62.5

Health Behaviors

Often bring lunch from home 12.5
Eat the recommend amount of fruits 34.2
Eat the recommend amount of vegetables 38.7
Often eat fried foods 17.5
Drink 16oz or more of regular soda or sugary drinks daily 24.2
Eats sweets more than 2 times a day 27.7
Does not meet exercise recommendations 45.2
Considered increasing physical activity 71.2

Health Climate

Believe organization is fully committed to employee
wellness 36.7

Tried to control their weight in the last year 68.3
Stand in place for more than one hour 43.5
No energy to exercise 39.2
No energy for family 33.3
Exhausted after work 61.7

3.2. Model Inputs

We used all of the IDEAS Tool worksheets, but simplified some of the language to make them
more understandable to the design team members. The design team reported that although they
understood the program materials when the facilitator guided the process, the worksheets were not
intuitive to complete on their own. Thus, the facilitator was a critical part of the team’s success in
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completing the steps of the IDEAS Tool. The facilitator devoted considerable time over the course
of the program to prep, plan, and facilitate team meetings. The majority of the facilitator’s time was
spent between meetings, combing through the design team’s materials to condense and simplify the
information to help move the team through the program (Table 2). The criteria for recruitment for
the design team and steering committee were met. However, store management was not able to
consistently schedule team members to work on the day of the meeting as planned so not all team
members were able to attend the weekly meetings. Seven workers were initially recruited, but one
was unable to regularly attend the meetings. The final design team consisted of six workers with
racial and gender diversity. The team was representative of the line-level workers in terms of age,
seniority, union membership, and self-reported weight. We recruited a volunteer from six of the
store’s largest departments. The six departments with design team volunteers represented 52% of the
store’s workforce.

Table 2. Participatory Health Program Process Evaluation.

Process Measures & Indicators Results

Inputs

Fidelity to HWPP materials

Used IDEAS Tool materials/worksheets as planned Yes—minor language modifications

Design team members understood the materials/program
process

Yes—design team members reported that materials were easy to
understand, but didn’t always know the best way to move forward
through program materials

Facilitator

Knowledgeable about the HWPP & IDEAS Tool Yes—thorough review of facilitator guide prior to program initiation

Knowledgeable about the workplace Partial—external researcher with previous experience in this store

Time expenditure met expectations (~20 h) No—greater than anticipated (57 h over 10 weeks)

Design Team

Recruited 6–8 design team members Yes—6 design team members

Met recruitment criteria Yes—met all criteria

Design team members scheduled to work on meeting days No—all design team members scheduled to work on only 2 of 9 meeting
days

Steering Committee

Steering committee represented various levels of authority Partial—corporate, store supervisor, unions; store manager not involved

Activities

Fidelity to the IDEAS Tool

Design team completed IDEAS Steps 1–5A Yes—completed Steps 1–5A; also partially completed Step 6

Steering committee completed IDEAS Steps 5B–6 Partiall—completed Step 5B; partially completed Step 6

Dose

Number/duration/frequency of design team meetings 16 meetings; 50–60 min each; met weekly for 10 weeks, then as needed

Number/duration/frequency of steering committee
meetings 2 meetings; 60–90 min each; 7 months between meetings

Engagement

Design team meeting attendance All present at six of 16 scheduled meetings; one member absent at seven
meetings; two or more members absent at three meetings

Steering committee meeting attendance All present at 1 of 2 scheduled meetings; 2 members present at second
meeting

Design team engagement (Facilitator mean rating for each
design team members across all meetings; Scale: 0 = No, 0.5 =
some/somewhat, 1 = Yes)

Offered new ideas during meetings = 0.86

Actively participated in meeting = 0.88

Completed homework = 0.50

Discussed projects with co-workers = 0.81

Design team required significant facilitation to further develop and
implement activities; facilitator took on a lot of activity development
responsibility; team members reported they were not motivated to take
initiative, however they often made a point to attend team meetings
even when not scheduled to work (15 out of 20 instances)
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Table 2. Cont.

Process Measures & Indicators Results

Design team perception of the process
Team members reported feeling positively impacted by the program
and thought the program was innovative and important, but they did
not know how to implement activities without help.

Design team perception of support

The team did not feel they received logistical support from store
management to implement solutions and response time was slow. They
also felt that the steering committee did not follow through on promises
and took too long to respond to the team.

Steering committee perception of program
1 of 6 steering committee members continued with the program until
completion; one member was vocal about not believing in the
program/process.

Activities generated The design team generated 3 objectives with 15 distinct activities; the
steering committee approved 7 activities

Outputs

Store Worker Reach

Activities implemented 5 activities were implemented

Awareness of implemented solutions
Surveys: 99 of 105 workers noticed at least one activity implemented by
the design team. Awareness varied by activities; Results shown in
Table 3.

Utilization of implemented activities
Surveys: Participation in the activities was higher among workers who
used the break room, where most of the activities were implemented
and communicated to the workforce. Results shown in Table 3.

Store Workers’ Perception of Program
Surveys: 39 of 105 workers reported the activities helped them improve
their eating and/or exercise habits

Worker interviews (n = 5): 4/5 thought the activities were good for store
workers in general, but changes in their own health behaviors were
made for other reasons, not due to program

Note: HWPP: Healthy Workplace Participatory Program, IDEAS: Intervention Design and Analysis Scorecard.

3.3. Model Activities

Fidelity to the IDEAS process was met and Steps 1–6 were completed by the design team or
steering committee (Table 2). Step 7 (evaluation) was not completed by the design team or steering
committee, as formative and follow-up survey data collection was completed by the research team.
Design team members were highly engaged during the meetings and attendance was consistent;
no design team member missed more than two meetings and they often attended meetings on their
days off work. While the level of participation during meetings varied by person, all team members
contributed to the discussion and offered new ideas. The members of the design team were not
consistent with completing assigned ‘homework’ tasks outside of meetings, but they did report talking
to each other about the program between meetings. Scheduling conflicts and other priorities prevented
greater time for discussion and completion of homework activities.

Overall, design team members had positive perceptions of the program. They reported that
the program met their expectations and positively influenced their health (i.e., drinking more water,
purchasing healthier food options). Five of the six team members felt that the participatory process
created opportunities for more open dialogue with management, although they did not feel confident
that management would follow-through on implementing proposed activities. In addition, a few
design team members were frustrated with being scheduled to work at the time of the team meetings,
however they were able to work with their immediate supervisor to attend. Early in the process
(Step 1), the design team participated in two rounds of brainstorming which generated a total of
65 ideas grouped into four themes (diet, physical activity, stress, and health awareness). The team
referred to these ideas and themes in Step 2 to identify their goal (“Reduce Stress at Work”), develop
three objectives (“Improve Diet at Work,” “Improve Store Communication,” and “Increase Health
Awareness”), and create 15 specific activities related to the three objectives. The design team rated
these activities during Steps 3 and 4 with the understanding that they would have to “sell” the ideas
to management. The team presented their top rated ideas to the steering committee. The steering
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committee took approximately 7 months to respond to the design team’s proposal; they approved five
activities without edit; approved two activities with small changes based on current store logistics;
requested more information on four activities; and did not approve four activities (Table 3).

Table 3. Proposed activities and implementation outcomes.

Objectives and
Activities

Steering Committee
Response to Proposal

Implemented
(Yes/No)—Responsible Party

Store Workers

Noticed (n = 105) Used (n = 105)

Improve Store Communication

Utilize email to
communicate info Agreed No—store mgmt. - -

Use TV in break room for
announcements

Agreed with
modifications No—store mgmt. - -

Develop better process
for tracking and ordering
supplies (identified as a
stressor)

Not approved (said it was
not relevant to the

project)
N/A - -

Improve Diet at Work

Get a bigger refrigerator
for break room Agreed Yes—store mgmt. 78% 43%

Healthier options near
checkout Agreed Yes (partial)—store mgmt. 30% 16%

Bottled water in break
room Agreed Yes—design team 81% 47%

“Healthy choices” section Wanted more details No—design team - -
Include healthy options
in $5 meals Wanted more details No—steering committee - -

Offer healthier premade
meals and offer discount

Not approved (not
profitable) N/A - -

Add nutrition info and
healthy recipes to recipe
kiosks

Not approved (kiosks no
longer used) N/A - -

Reward workers for
eating healthy Wanted more details No—design team - -

Increase Health Awareness

Walking challenge with
incentives Agreed Yes (Completed one 12-week

challenge) —design team 50% 13%

Health focused newsletter Agreed Yes (2 delivered during study
period)—design team 45% 25%

Gym/ Exercise class
discounts Need details from unions No—steering committee - -

Add more health topics to
the “Meet the Expert”
class schedule & increase
the number of classes

Not approved (no longer
offer classes) N/A - -

3.4. Model Outputs

Of the seven activities that were agreed upon by the steering committee, five were implemented
by the design team by the end of the study period; two were not completed because they needed
other resources to implement (i.e., waiting on information technology department to complete tasks).
Surveys at follow up from 105 store workers (67% response rate) showed the activities noticed most
often by workers were ones that were implemented in the breakroom: the new employee refrigerator
and discounted bottles of water. Activities that were delivered in other areas of the store were
implemented intermittently, and not noticed by many workers. Only six workers said they did not
notice any of the implemented program activities. Similarly, utilization of the activities was higher
for those implemented in the breakroom and for the activities that did not require much extra effort
by the workers. During store worker interviews, workers either were excited about the new health
activities and wanted to see more implemented or they had not heard of them. Those that had not
heard of the activities indicated that direct communication from store management about new health
opportunities may be more useful than printed materials placed throughout the store. Only one of
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the five workers reported health behavior changes based on an implemented program activity; other
workers said that they appreciated the effort, but that none of the implemented activities impacted
their personal behaviors.

4. Discussion

Implementation of the HWPP was moderately successful in the grocery store setting as
demonstrated by good fidelity to program materials, design team engagement in the IDEAS process,
and the number of and uptake of program activities in a relatively short time period. This success
can be attributed mostly to the design team’s interest in the program and the extra time spent by the
facilitator to move the team along; leadership support, including lack of active participation by the
store management, was the main barrier to further success. The logic model provided an effective
and simple framework for evaluating program implementation and allowed us to better understand
the workplace factors necessary for success, as well as challenges or barriers that might be overcome
with program modifications or additional resources. The HWPP offers multiple tools that can be
used in conjunction with this model including the organizational readiness checklist to evaluate
Pre-Implementation and the Management Dashboard and PERS tools to evaluate the Inputs, Activities,
and Outputs under Program Implementation.

The program inputs (i.e., HWPP program, design team, steering committee, and facilitator)
provided a good structure for the program. The HWPP materials were extremely helpful for the
facilitator, although the language was somewhat confusing to the design team. High fidelity to the
recruitment criteria led to high engagement and enthusiasm of design team members. The design
team’s interest in health and improving their store was vital to their success. The design team members
had strong and consistent attendance and participation during meetings, yet seemed to lack the
skills needed to progress through all steps of the program. They proceeded well with the initial
steps to assess the workplace, identify problems, and come up with solutions, but struggled with the
subsequent steps required to create a realistic plan to present to the steering committee. It is likely the
design team members had not previously had the need nor opportunity to use these skills in their jobs.
Employees may develop these skills through their jobs or by participating in employee-management
teams for other business reasons. However, teams consisting of employees without these skills may be
unable to effectively design and implement workplace changes without additional external support or
training [18,19,54,55].

As a result, the team required substantial assistance from the facilitator to organize information
and develop plans to complete each step of the process. The time demands on the facilitator far
exceeded our expectations. It is possible that the steering committee or store management could have
assisted the design team with some steps. We were careful to include various levels of leadership
(including union representation) on the steering committee; however, there was a discrepancy between
the stated support (i.e., help with scheduling design team members and help rolling out solutions)
and the actual support received (i.e., design team members often not scheduled to work on meeting
days and steering committee took little responsibility for implementing activities). Earlier and more
frequent involvement from the steering committee in the design team meetings may have mitigated
the need for substantial facilitator resources.

The main program activity, the IDEAS Tool, was delivered as intended. With support from the
facilitator, the design team was able to meet, agree on a goal, and develop specific activities for each
objective to propose to the steering committee (Steps 1–5A). The team’s inability to meet outside of
scheduled meetings and the steering committee’s prolonged delay in responding to the design team’s
proposal left no time in the study period to complete IDEAS Step 7 (i.e., Evaluation), or initiate another
cycle of the IDEAS process. Without this entire action-feedback cycle, the potential for organizational
learning was decreased. This long delay also affected morale and enthusiasm, which resulted in
two members leaving the design team. Additionally, the design team’s meeting location may have
been a problem for some team members. The onsite meeting space was not private; store managers
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and other employees frequently passed through the meeting space, causing the design team to feel
uncomfortable sharing information. Despite these challenges, the program produced worthwhile
outputs, demonstrating program success and a positive design team-steering committee collaboration.
Overall, the design team had a positive impression of the process noting an increased comradery with
team members and healthier behaviors as a result of the intervention. Some team members reported
a sense of self-efficacy for continuing the program, while others did not think they could continue
without the research team there to facilitate and hold management accountable. Further, data from
surveys and interviews showed that store workers were aware of and utilized the workplace activities
developed by the design team, indicating relevance to the target audience. Feedback about the methods
used for communicating the activities was helpful in explaining possible reasons for non-awareness.

We encountered several challenges during the program that are best described and understood in
the pre-implementation and context elements of the logic model. Most importantly, this pilot project
grew out of an existing collaboration with a union and three regional grocers. During the planning
phases, because only one grocer volunteered to participate and then offered only one store as the test
site, we did not have the opportunity to assess organizational readiness at the corporate or the store
levels, nor were we able to choose a site that demonstrated readiness to change. While the initial store
manager was enthusiastic, he was transferred to another store early in the study and the manager
who replaced him was not as invested. The new store manager’s lack of interest in the program
filtered down to the design team who felt that their efforts were not appreciated. Over time, the design
team’s level of enthusiasm and engagement in the process decreased. Many previous studies have
shown that lack of organizational readiness and leadership support are critical factors to program
success [18,19,28,55–57]. The HWPP program materials describe the importance of organizational
readiness but do not provide guidance on how to prevent or remediate diminishing leadership support
during the course of implementing the program. In our study, we found that the steering committee
and store management were less supportive of interventions that focused on addressing workplace
problems (e.g., supply order process and communication) and had fewer concerns about those that
focused on changing individual behaviors (e.g., walking program). It is possible that the steering
committee did not fully understand the purpose of the program and therefore were less willing to
support the design team’s ideas. Assessing organizational and leadership knowledge of the Total
Worker Health approach may be an important part of determining program readiness and the need for
education or training before and during program implementation.

We also faced obstacles related to the labor-management structure and agreements and differences
between the different unions. The design team was challenged to find activities that applied
to employees from the various unions, since the health benefits varied between different unions.
This made it difficult for the design team to promote or build upon existing health resources. Due
to labor contracts, design team members were not allowed to meet on paid work time. The research
team addressed this by paying team members for their time to attend meetings; we do not know if
the team’s attendance and engagement would have been different had they been allowed to meet
on paid work time. Scheduling design team members to work on meeting days also proved to be
difficult, which meant that design team members were asked to come in on their days off. These
payment and scheduling challenges made some design team members question management’s support
and willingness to follow through on proposed activities. The issue of paid time to participate on
a design team is a problem when trying to implement a participatory program in hourly-paid workers.
Management support should include compensating design team members for their time, and ensuring
protected time for team members to develop their ideas.

Research has demonstrated a clear link between worker health and productivity, and investing
in employee health has become a popular strategy for improving business outcomes [19,55,56,58];
however, many organizations struggle with supporting worker health initiatives when they compete
with business objectives [59]. The design team members in this project recognized the need to fit their
ideas into the broader business purpose and were thoughtful in creating activities that capitalized
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on existing resources or that could be marketed to retail customers in addition to store workers
(e.g., premade healthy meals, healthy items near the checkout). While some activities were initially
supported by the steering committee, they were not maintained over time because other initiatives,
such as holiday product placement, took priority. Additionally, management put little effort into
making the existing healthy options for customers more accessible to employees, suggesting that
business needs were more important than worker health. This issue of competing interests between
business and health is an important contextual factor to consider in interpreting the outcomes of TWH
interventions and programs. Other contextual factors that we encountered in this study included
seasonality of the work, skill level of employees, rotating employee schedules, and need to put
customers first. All of these factors likely influenced the result of the participatory process used in this
study, and may impact health and safety initiatives in the retail industry.

Our research study had several limitations. As described, workers were not able to attend
meetings during work time and therefore were paid by the research team to attend. The collection of
data for the process evaluation may have had an impact on the program’s delivery. It is not known if
the successful delivery of the program in one store will be generalizable to other retail locations, with
different workers, management, facilities, and culture. In addition, we have limited data on whether
the observed program implementation had an effect on the health behaviors of workers.

There were also several strengths to the study, including our relationship with the store that
allowed us access to employees and support for the research, in addition to the facilitator’s strong
rapport with the design team. The detailed process measures allowed us to evaluate the fidelity of the
program implementation and note which components were problematic and should be improved in
future trials. The HWPP materials provided a useful structure and guide to make decisions throughout
the process.

Participatory methods like those used in the HWPP may be useful in developing TWH
interventions that address a variety of work factors that affect worker health. Our recommendations
for those who may choose to use this program are: (1) Assess organizational knowledge, readiness,
resources, and commitment; build in time prior to implementation to educate leadership and ensure
that they understand the program goals, processes, and expectations; (2) Include and budget for
a knowledgeable facilitator who has good communication, planning, and organizational skills;
(3) Choose team members who are enthusiastic and have good communication, planning, and
organizational skills (or ensure that the steering committee can assist); (4) Schedule in-person meeting
time to complete the activities for each step (rather than assume the team will complete things outside
of meetings); (5) Customize the worksheets for the audience and add materials as necessary to aid the
team through the process; (6) Involve the steering committee early in the process and ask them at the
onset of the program to play an active role in planning and implementing solutions; and (7) Build in
time and resources for periodic evaluation and modifications that may result from the evaluation.

5. Conclusions

Participatory programs such as the HWPP show promise as a methodology for creating effective
Total Worker Health interventions. This approach is useful for developing activities that can be used
by workers and are relevant to their health. This is particularly important for workers in lower paying
jobs or in jobs that have complex or chaotic work environments which present other challenges for
good health behaviors. The detailed evaluation showed that substantial resources are needed to
deliver the program and that enthusiastic, consistent, and active support from management is a critical
determinant of success. The broader workplace context may also present challenges which should not
be minimized or ignored. Future research studies should explore creative approaches for addressing
organizational/contextual challenges that arise during participatory programs and should examine
the efficacy of participatory programs. The logic model in this paper offers a framework for evaluating
both implementation and efficacy, while considering the unique organizational contexts in which the
intervention occurs.
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Abstract: Organizational features of work often pose obstacles to workforce health, and a participatory
change process may address those obstacles. In this research, an intervention program sought to
integrate occupational safety and health (OSH) with health promotion (HP) in three skilled nursing
facilities. Three facilities with pre-existing HP programs served as control sites. The intervention was
evaluated after 3–4 years through focus groups, interviews, surveys, and researcher observations.
We assessed process fidelity in the intervention sites and compared the two groups on the scope of
topics covered (integration), program impact, and medium-term sustainability. The intervention
met with initial success as workers readily accepted and operationalized the concept of OSH/HP
integration in all three intervention facilities. Process fidelity was high at first but diminished over
time. At follow-up, team members in two intervention sites reported higher employee engagement
and more attention to organizational issues. Two of the three control facilities remained status
quo, with little OSH/HP integration. The intervention had limited but positive impact on the work
environment and health climate: staff awareness and participation in activities, and organizational
factors such as decision-making, respect, communication, and sharing of opinions improved slightly
in all intervention sites. Resources available to the teams, management support, and changing
corporate priorities affected potential program sustainability.

Keywords: occupational safety and health; workplace health promotion; integration; participatory
workplace program; process fidelity; program impact; sustainability

1. Introduction

A number of chronic diseases are known to be associated with psychosocial work stressors,
especially low job control, and other organizational factors such as night shift and overtime work [1–5].
It can be argued that because psychosocial job strain is an important predictor of health behaviors,
a workplace health promotion (HP) program should seek to improve stressful working conditions
in order to support healthy behaviors. Workplace HP programs have traditionally focused instead
on trying to modify individual behaviors that increase disease risk. Workplace HP benefits are often
unevenly distributed by worker socioeconomic status [6–8]. This may be, at least in part, because
low-wage, low-status workers face more conditions at work which are obstacles both to the same
health behaviors that are HP targets [8–10] and to HP participation [11].

A newer approach to workplace HP is that of enhancing its effectiveness by combining it with
occupational safety and health (OSH) protections. This concept of integrated employee health programs
has been put forward by a few researchers [12,13], the World Health Organization [14], and the U.S.
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National Institute of Occupational Safety and Health [15]. An integrated strategy has been evaluated
empirically by some investigators [16–18] but evidence is still sparse as to its effectiveness [19], in part
because implementation approaches differ among investigators and thus are hard to compare [20].
Meanwhile, the norm in most workplaces is still that safety programs and workplace HP programs are
managed separately.

Healthcare work is physically and psychologically demanding, exposing workers to many
workplace stressors that affect their safety and health and which simultaneously may interfere with
effective prevention measures [21–23]. We designed an intervention for the long-term healthcare sector
based on a participatory model that engaged employees in examining and improving the physical,
organizational, and psychosocial conditions at work that might impact their health and well-being.
The program sought to bridge and integrate occupational safety and health with health promotion by
identifying higher-level determinants of employee health and safety [24].

We have previously proposed [9,25] that any workplace health program should involve the
workers in a decision-making role, both to ensure that obstacles to workers’ healthy behaviors are
recognized and addressed and to increase workers’ decision latitude, a well-known and key health
determinant. In a participatory approach, employees are actively engaged in problem identification,
program design, implementation and evaluation of the program. The direct involvement of workers
in the planning and design of interventions can benefit group and individual self-efficacy, which is
consistent with the concept of “sense of coherence” [26], an internal resource for overcoming stress,
reducing burnout and other adverse outcomes [27,28]. Participatory ergonomics is one example with
demonstrated success as a way to reduce hazardous conditions in the workplace [29,30]. As discussed
in depth by Jagosh et al. [31], “partnership synergy” provides a theoretical basis for assessing the links
among participatory intervention context, mechanism(s), and outcomes (with elements also commonly
utilized in process evaluations).

This article reports our evaluation of process fidelity, extent of OSH/HP integration, health impact,
and sustainability of the participatory intervention program. In line with the middle-range “partnership
synergy” theory, we have relied on information collected before, during, and after the study to describe
the context (institutions and workforce), evidence for posited mechanism of change (e.g., fidelity
and amount of intervention), and short- and medium-term outcomes (institutional and individual).
The intervention was compared three to four years after initiation in the three participatory intervention
program (PIP) sites to three control sites with non-participatory health promotion (NPHP) programs.

2. Materials and Methods

This study, “Promoting Physical and Mental Health of Caregivers through Transdisciplinary
Intervention,” was carried out through the Center for the Promotion of Health in the New England
Workplace (CPH-NEW), a Total Worker Health®Center for Excellence of the National Institute of
Occupational Safety and Health. At the time when this study began, “Total Worker Health” was
defined by National Institute of Occupational Safety and Health as “a strategy integrating occupational
safety and health protection with health promotion to prevent worker injury and illness and to advance
worker health and well-being.” The study was approved by the University of Massachusetts Lowell
Institutional Review Board (protocol # 06-1403).

2.1. Setting and Sample

The project occurred within the context of a multi-year partnership with a large, for-profit
long-term care company, which operated over 200 nursing facilities in 12 states within the eastern
United States. In 2003–2006, the company had initiated a “safe resident handling” program in all of its
skilled nursing facilities. Some sites also had HP activities as of 2006, depending on local initiative;
a corporate-sponsored wellness program began in 2011.

Within that context, this project component sought to improve the health and safety of nursing
home workers by creating participatory teams of non-supervisory workers to address integrated

249



IJERPH 2019, 16, 1494

workplace HP and OSH concerns within their own worksites [32]. The teams were started in three
skilled nursing facilities in 2008 with the assistance of university researchers. The participatory
program was compared with a corporate-initiated wellness program in three other facilities within the
same company and geographical region. None of the six facilities had union representation of their
workers. We sought to involve all employees, in various job titles and at different organizational levels.
Evaluation of program fidelity, impact, and sustainability was based on data from all employees who
answered the surveys. Figure 1 provides an outline of the study process and evaluation activities.

2.2. Intervention Design

Based on the researchers’ criteria, the company’s regional director for health and safety
recommended five skilled nursing facilities that did not yet have active HP programs and whose
administrators were expected to be receptive to the participatory intervention process. We selected three
of these facilities using a priori criteria to judge which were most organizationally ready for PIP [32].
Another three facilities with pre-existing, corporate-initiated HP programs were recommended by
the regional director as control (NPHP) sites on the basis of their current activities and administrator
commitment to the program [32].

In the PIP centers, team members were recruited from the entire workforce from volunteers
responding to posters and management promotion of the program. Each team started with employees
from various departments (clinical, dietary, housekeeping, laundry, maintenance, office/business) who
met bi-weekly for one hour with two researchers. Initial team meetings involved identification of key
issues in workplace health, psychosocial stress, and work organization.

The intervention began with intensive orientation of the PIP team (2–4 meetings per site over
1–2 months) to worker health and well-being, and Total Worker Health as a comprehensive approach.
PIP teams identified issues of importance to members and discussed possible solutions or projects to
address these concerns. Team members sought the opinions of their co-workers for program goals and
specific activities. PIP team members communicated with individuals at various levels of their facility
with updates and available activities (Figure 2).

Initially the researchers facilitated meetings, guided discussions, and assisted in framing
presentations to the site administrator regarding a team’s proposed project. Active facilitation
involved the wellness champion and a research assistant attending all bi-weekly team meetings over
2 to 3 years, followed by monthly team meetings over 1 to 2 years, then quarterly telephone check
about the program process with the wellness champion per site. The researchers provided technical
assistance on a variety of topics, such as seminars on ergonomics in skilled nursing facilities and a food
preferences survey to assist in developing programs for healthier food provision. Meeting minutes
and activity logs were maintained by the researchers and utilized for ongoing process evaluation.

The goal was that participatory teams would move over time from co-governance to become
independent, with support of the facility wellness champion. Thus, the study plan called for the
researchers gradually to reduce our facilitation efforts over time. This was communicated to all
participants at the beginning of the project. The phase-out period entailed 1–2 years of quarterly
telephone check-ins with the wellness champion.
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Figure 2. Participatory Intervention Design within Centers.

2.3. Data Collection and Analysis

A mixed-method (convergent parallel strategy) approach utilized qualitative and quantitative
data to examine the process and impact of the participatory OSH/HP or NPHP program in each facility.
Results from the qualitative and quantitative analyses were triangulated with the researchers’ direct
experiences and knowledge of the organization to understand the process, impact, and sustainability
of the participatory program.

Quantitative data included a brief baseline (pre-intervention) survey of the wellness champions
about HP program activities in all six centers. We also conducted employee surveys in the six
centers at baseline (2008–2009) and around the fourth year (2012–2013) of the participatory intervention.
A self-administered questionnaire collected information on worker chronic disease history, health beliefs
and behaviors, and perception of the work environment: physical and psychological job demands,
decision latitude, and social support from supervisors and coworkers [8,33,34]. Work environment items
included physical exertion, safety climate, psychological demands, decision latitude, and supervisor
and coworker support. Psychological demands (two items), decision latitude (two items), physical
exertion (five items), and supervisor (two items) and coworker support (two items) were selected from
the Job Content Questionnaire (JCQ) [35]. The JCQ subscales have demonstrated good validity and
acceptable internal consistency in large study populations from six countries [35]. Safety climate was
measured with two items from Griffin and Neal [36] and two items developed by the investigators.

Most analyses compared employees in the pooled intervention (PIP) group to the pooled control
(NPHP) group (three centers per group). Baseline (n = 645) and post-intervention (n = 649) prevalences
were compared by cross-tabulation with chi-square statistics and mean values by t-test for independent
samples. Cumulative incidence of self-reported chronic diseases was computed from baseline to
post-intervention within each group and compared between PIP and NPHP with Fisher exact tests due
to small numbers. Within-person changes from baseline to follow-up (limited to workers responding
to both surveys) were examined using stratified cross-tabulation and paired sample t-test. All analyses
were done with SPSS 22.0 (IBM SPSS, Chicago IL, USA).

Qualitative data included the meeting minutes and activity logs collected throughout the active
facilitation period. Follow-up data were collected 3–4 years after the intervention began (2011–2012).
Data types included: (1) focus groups with team members; (2) focus groups with other nursing
home employees; (3) in-depth interviews with individual team members and wellness champions;
(4) in-depth interviews with management (administrators and directors of nursing); and (5) in-depth
interviews with supervisors (department heads and unit/office managers) [24].

Other evaluation materials included researchers’ field notes on observed indoor spaces (employee
lounge, break room, vending machines, and bulletin boards), outdoor spaces (employee picnic areas
and gardens), and printed materials (employee newsletters, flyers, and informational literature)
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devoted to HP, OSH, or related activities or information. Researcher experiences and observations
were logged after each field visit and consulted for purposes of this evaluation. Content analysis was
performed using NVivo 9.0 software on transcripts from interviews and focus groups. We compared
the themes that emerged across and within the six sites, focusing on (1) integration of HP and OSH,
(2) comparative effects of the PIP and NPHP programs, and (3) sustainability of PIP as a model.

Metrics for comparison and evaluation included:

- Process: Fidelity, type and number of activities.
- Integration: Extent to which programs and participants understood and adopted the approach of

combined attention to HP (weight loss, exercise) and OSH issues (work environment, psychosocial
stressors, ergonomics).

- Impact: Evaluated both at the organizational level (characteristics of the work environment and
organization); and at the level of individual staff members (program engagement, awareness,
opinions, and participation; health outcomes).

- Sustainability: How long the program lasted, indications of future plans or activities.

3. Results

3.1. Baseline Site Comparability

In the six centers, a total of 47 interviews were conducted with management (administrators and
directors of nursing), supervisors (department heads and unit/office managers), wellness champions,
and individual PIP team members. In addition, qualitative data were obtained from three focus groups
of PIP team members, three focus groups of employees engaged in wellness at NPHP sites, and eight
focus groups with other employees at the six facilities conducted in 2011 and 2012.

According to the baseline survey of wellness champions, and consistent with the criteria for their
selection, the NPHP centers had well-developed programs at that time, whereas the PIP centers had
emerging programs, i.e., 1–2 activities loosely organized by staff.

Questionnaires were collected from a total of 645 workers at baseline and 649 workers at follow-up.
The PIP and NPHP sites each had more than half of employees in clinical jobs and a predominantly
female staff (Table 1). The PIP staff were slightly younger on average. Fewer than 8% in either
group indicated fair or poor self-rated health. The average scores were similar for health self-efficacy,
prevalence of diabetes and low back problems. Workers in the NPHP centers had slightly higher
baseline prevalence of hypertension and elevated cholesterol (Table 1). Decision latitude was higher
among PIP staff than NPHP staff at baseline (p < 0.01) (Table 2).

Table 1. Baseline characteristics of skilled nursing facility employees (all jobs): 3 participatory
intervention program (PIP) and 3 non-participatory health promotion (NPHP) centers.

Baseline Demographics PIP (n = 360) NPHP (n = 285)

Gender
Female 78.3% (282) 85.3% (243)

Male 16.9% (61) 11.2% (32)

Average Age 39.8 ± 12.4 41.8 ± 12.2

Nursing Aides * 35.8% (124) 54.3% (120)

Licensed practice nurse/Registered nurses 22.2% (77) 21.3% (47)

Other jobs (non-clinical) 41.0% (142) 24.4% (54)

Baseline Health Status
Cumulative

incidence (%)
Cumulative

incidence (%)
p-value

Difference in rates
(NPHP vs. PIP)

Diabetes at baseline 8% 6% 0.77 2%

Hypertension at baseline 18% 20% 0.85 2%

Cholesterol at baseline 13% 25% 0.59 12%

* Jobtitles had missing values of 12.1%.
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Table 2. Worker health and working conditions in pre- and post-intervention matched pair surveys:
Comparison of PIP and NPHP centers.

Health Status 3 PIP centers (n = 102) 3 NPHP centers (n = 110) Statistical Significance

New cases at
follow-up: Cumulative incidence (%) Cumulative incidence (%) Difference in rates:

NPHP–PIP p-value a

Diabetes 6% 6% 0% 1.00

Hypertension 11% 14% 3% 0.82

High cholesterol 15% 11% −4% 0.49

Low back
problem 8% 8% 0% 1.00

Work
Environment

Pre-intervention:
mean (SD)

Change in
mean value
(post-pre)

Pre-intervention:
mean (SD)

Change in
mean value
(post-pre)

Mean group difference,
NPHP – PIP, in post-pre change

(95% CI) b

Health
self-efficacy 26.5 −0.87 26.1 −0.30 0.58 (−0.83–1.99)

Supervisor
support 5.69 −0.07 5.87 −0.35 −0.28 (−0.76–0.20)

Coworker
support 5.88 −0.08 5.99 −0.06 0.02 (−0.34–0.37)

Safety climate
score 2.90 −0.30 2.93 −0.32 −0.03 (−0.16–0.11)

Decision
latitude 5.48 * −0.22 5.18 0.56 0.77 (0.42–1.13) *

Psychological
demands 5.73 −0.11 5.54 0.00 0.11 (−0.22–0.45)

Physical
exertion 11.21 4.90 11.44 5.69 0.79 (−0.22–1.80)

a from exact test statistic; b from t-test of independent samples; *p < 0.01.

3.2. Fidelity and Amount of Intervention

The participatory teams were active with the guidance of the researchers. In the intervention sites
(I-1, I-2, I-3), the number of regularly attending PIP team members ranged from 4 to 8 of the 10 original
members at each site. No NPHP control site (C-1, C-2, C3) had an active team or wellness committee
engaging front-line workers.

At the start of this project, not all facilities had a wellness champion appointed. However, by three
years after initiation of the program, all six centers had wellness champions, as required under the
corporate-sponsored wellness program. Wellness champions were individuals appointed by site
administrators to coordinate HP activities in addition to their regular duties. In the PIP centers,
these were office staff in ancillary non-supervisory jobs like human resource payroll benefits, medical
records manager, and data coordinator. Wellness champions in NPHP centers were all in supervisory
positions (assistant admissions director, maintenance manager, and admission director). Interviews and
focus groups showed that many staff in the PIP centers knew the identity of their wellness champions.
In two of the three NPHP centers, focus group participants were unaware of their wellness champions.

The three PIP teams met every two weeks for one hour. They were planned to involve only
non-supervisory personnel, and they began as such. However, at two of the centers, (I-1 and I-3),
they were later expanded by managerial decision to include supervisory and administrative employees.

PIP teams were guided to utilize the program planning form and project proposals for approval
from center administrators. The use of these forms and proposals became less consistent towards the
end of the 5 years as some supervisors and managers became members of these participatory teams.

3.3. Integration of OSH and HP

In each of the PIP centers, the staffmembers who joined the teams readily voiced acceptance of
the integration concept, i.e., that the obstacles to good health resided both in and outside the work
environment. Issues related to both OSH and HP were identified in team meetings. These issues
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largely mirrored the results of the focus groups at the same centers. The discussions within each team,
facilitated by the researchers, demonstrated their operational grasp of the connection between work
organization, psychosocial stressors, and personal well-being. Many activities that they carried out
represented on-going and systemic attempts to address these concerns in the work environment (Table 3).
These included improvements in the workplace through mechanisms for enhanced communication,
provision or improvement of employee break rooms and relaxation areas, ergonomics training,
and provision of healthy food for staff at a reasonable cost.

Table 3. Activities carried out by staff PIP teams (Intervention centers) and wellness champions (Control
centers) during the study period, 2008–2012.

Center
Work

Organization
Psychosocial

Stressors
Musculoskeletal
and Ergonomics

Food
Environment

Health
Improvement

I-1 Communications log
Redesigned employee

break room,
picnic table

Ergonomics
training

Healthy food in
vending machine Yoga, massage

I-2

Employee suggestion box,
method to resolve

communications problems
on units

Picnic tables and
lawn furniture

Ergonomics
training

Healthy food in
vending machine

Nutrition
education, walking

program

I-3

Staff garden, meetings with
certified nursing assistants

to discuss health and
safety concerns

Staff garden
maintenance
(for 3 years)

Ergonomics
training

Healthy snacks, fruit
baskets at each unit,

low-cost healthy food
options in dining hall

Yoga, weight loss
program, nutrition

education

C-1 – – – Healthy snacks –

C-2 – Softball team – Healthy snacks Annual health fair

C-3 – – – Healthy snacks –

At intervention center I-3, when the PIP team spearheaded a gardening project, the original
motivation was healthy eating. The team members then also used the garden project as a prototype for
developing good proposals and presenting them to management for support and funding. Once it began,
they discovered that the garden had many other benefits, including team-building, communications,
exercise, stress relief, and a potential for fresh produce for residents as well as staff.

In contrast, in the NPHP centers, there were no projects designed to address up-stream work
organization, psychosocial stressors, ergonomics, or work environment factors. Activities tended to
support individual behavior change, e.g., coping, relaxation, and exercise (such as softball games).
Correspondingly, none of the interviewed wellness champions in these centers demonstrated an
understanding of how features of the job or workplace might influence health behaviors, or any vision
as to what integration of OSH and HP might entail.

3.4. Program Impact

At the organizational level, as discussed above, a markedly larger number of activities was carried
out in the PIP centers, compared with the control sites. The PIP teams had a number of positive
impacts on their health environment at work. All three, independently, addressed lack of healthy food
options as a priority and were able to obtain healthier food choices in vending machines. In one facility,
the kitchen agreed to provide soups, salads, and sandwiches at reduced cost to employees. One team
initiated the creation of a community garden.

The post-intervention surveys demonstrated slightly more organizational changes in the PIP
centers than the NPHP centers (Table 4). These included both better communication and more
opportunities to voice opinions and influence decisions. More staff members in the PIP sites (28%
versus 16% in NPHP sites) said that they were consulted for program suggestions, and in general they
reported slightly more opportunities to participate in decision-making and contribute suggestions.
Qualitative data (focus groups and interviews) indicated that staff awareness of and participation
in team-sponsored activities were higher in PIP centers. Further, researcher notes confirmed that
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the participatory teams with non-supervisory staff and administrator involvement generated more
wellness activities than supervisor-only teams or those with no administrator involvement.

Table 4. Comparison of post-intervention survey responses between PIP and NPHP centers regarding
changes in the work environment since the program began.

Work Environment Changes
3 PIP centers:

Prevalence (%)
(n = 331)

3 NPHP centers:
Prevalence (%)

(n = 318)
p-Value a

Improved communication between staff and
supervisors/management 17% (57) 13% (41) 0.124

Improved communication between co-workers 17% (58) 15% (48) 0.403

More opportunities to participate in decision making 13% (42) 7% (22) 0.014 *

More opportunities to share my opinion (e.g.,
suggestion box) 13% (43) 9% (28) 0.088

Increased respect 10% (32) 7% (24) 0.336
a from chi-square statistic; * p < 0.05.

From follow-up survey data, the PIP sites had slightly more employees participating in company
exercise (18%) and nutrition programs (25%) than in the NPHP group. There was also notable
participation in team-sponsored gardening (9%) and healthy back training (8%), and utilization of
outdoor furniture niches set up by the teams for mental relaxation (14%).

At the individual level, there was no within-person difference in self-reported health status
(chronic disease diagnosis, musculoskeletal pain, stress levels, etc.) from pre-intervention to
post-intervention in either group (Table 2). There were few notable changes in individual health
conditions, health self-efficacy, or selected work factors, and all differences were modest. There was
a 6% cumulative incidence of self-reported diabetes in both the PIP and NPHP groups. The NPHP
group had a slightly higher incidence of new hypertension (14%) compared to the PIP group (11%).
In contrast, the PIP group had a higher incidence of elevated cholesterol (15%) than the NPHP group
(11%) (Table 2).

Self-efficacy for eating a healthy diet, avoiding fatty foods, and exercise worsened slightly in both
groups over time. The NPHP group gained and the PIP group lost self-efficacy for losing weight,
compared to their baseline ratings. Neither group had a change in self-efficacy for managing stress,
avoiding smoking or alcohol, and there were no statistically significant differences (p < 0.05) between
groups for any of these metrics (data not shown).

Decision latitude had been slightly higher in the PIP (p = 0.001) than the NPHP group at baseline,
while it increased slightly in the NPHP group relative to the PIP group (Table 2). In fact, at follow-up
decision latitude was (surprisingly) slightly higher in NPHP than in PIP. This was the only statistically
significant change over time in group mean ratings of working conditions. Psychological job demands
were reported slightly higher in the PIP group than the NPHP group in both surveys. Coworker
support was slightly higher in the NPHP group at baseline and remained stable over time. In contrast,
supervisor support decreased slightly in both the groups over time but was slightly better in the PIP
group than the NPHP group at follow-up. Ratings of physical exertion at work dropped between the
time periods in both groups, which might have reflected the impact of the company’s safe resident
handling program [23,37]. The PIP group improved more and had lower physical exertion than the
NPHP post-intervention. Workplace safety climate was similar between the two groups and remained
stable over time.

3.5. Sustainability

Sustainability was examined in relation to organizational conditions of leadership,
staff participation, resources, and communication.
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Leadership was vital for the sustainability of participatory programs. Administrative and
supervisor support for wellness towards PIP teams and employees were indicated in many forms
within the qualitative data. It included financial support, enabling staff to take time off for meetings
and activities, providing meeting space, and verbal encouragement.

Both management and supervisor support were cited in the qualitative data by many employees
and managers to be important for program sustainability. The effects of administrator support (and
turnover) were mentioned as important in encouraging or discouraging team meetings and activities.
Support from management (administrators and nursing directors) and from supervisors (department
heads and unit/office managers) were examined separately.

Overall, the NPHP centers demonstrated higher management support than the PIP centers.
Administrators in PIP centers discussed HP as part of their everyday work and considered their
wellness champions and teams as part of their organizational structure (except in I-2).

Supervisor support was perceived to be higher in two PIP centers, I-1 and I-3, and low at I-2.
At the NPHP center C-2, many employees described their supervisors as being supportive to HP
by allowing flexibility in their staff schedules and even covering for them while they participated in
activities. Other supervisors within this center were described to be supportive by participating in
activities themselves and motivating their staff to participate.

PIP teams were able to provide more activities for the staffmembers with the presence of leadership
support. When leadership support was absent, management in these centers talked about being faced
with other pressures, needing to make decisions in favor of other more urgent projects and programs.

Management changes in two PIP centers led to combining the existing PIP teams with other,
previously inactive committees (“staff appreciation committee” in site I-1, and “fun committee” in I-3).
In both cases, the non-supervisory PIP teams were converted to administrator-directed committees
with different agendas and priorities.

Staff participation in programs and activities is obviously a key measure of program impact
as well as likely sustainability. Perceived lack of staff participation in PIP teams and activities was
evaluated from the PIP team member interviews and focus groups.

All PIP team members stated in the focus groups that clinical staff had difficulty in getting time to
attend team meetings or activities. Staff participation in team-sponsored activities was poor within
center I-2. Researcher experience and logs showed that participation in PIP teams had been quite high
at the start of the project, yet involvement of clinical staff diminished due to frustrations with their
decision-making process and clinical responsibilities.

Employee participation in all three PIP teams dropped to a low number of non-supervisory
clinical staff at the end of year 3 of the intervention. Low participation of clinical staff in activities were
attributed to staffing shortages, time constraints, and clinical care responsibilities.

Resources mentioned in the interviews and focus groups included financial support from the
corporation, in-house/in-kind personal effort, and outside support. Although wellness was a stated
goal for both the PIP and NPHP centers, no funds were allocated in any of the facilities’ budgets for
employee wellness except in the first year (2008), when the corporation provided $700 per year for
each facility. After this line item was dropped, most facilities engaged in regular fund-raising for their
programs and many of the key informants expressed frustration at the lack of funds for their programs.

In the PIP centers, several projects and especially the higher cost projects simply could not be
implemented without adequate resources. At one PIP site (I-2), much of their past activity had focused
on fund-raising, which detracted from effort and time that could otherwise have been spent on health
and wellness activities.

Using existing in-house resources was an opportunity for the PIP teams to benefit from the
knowledge and skills of individual staff members. At Center I-1, one of the nurses offered yoga
classes and another offered massages; at I-3, the dietitian offered many in-house programs and services
including a weight loss program, potlucks, and healthy recipes.
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Team members in the PIP centers identified researcher involvement and guidance as a key outside
resource and a vital link to sustainability of the teams. At center I-2, most members believed that
the PIP team would not continue without researcher support. The research team provided material
support to all three PIP centers, including ergonomic training sessions to staff members, tools and
seedlings for the garden, and an exercise class instructor.

Among NPHP centers, the primary forms of outside support cited were discounts for gym
membership, health information, and free health screenings by group health insurance companies.
In Center C-2, respondents also cited outside support from community programs along with insurance
company services.

Communication was mentioned in the qualitative data as factors that are essential for sustaining
a participatory health program.

Communication between the PIP teams or wellness champions with management as well as
with the employees was uneven in both the PIP and NPHP centers. Employees in the PIP centers
reported having good communication except at the I-2 center, where both the employees and managers
expressed lack of communication as one of the largest stressors and most critical barriers to successful
program implementation. The administrator at center I-2 concurred about the lack of communication
between the PIP team and management. There appeared to be a trend towards better communication
in centers where there was focused attention on work organization issues. In centers where closed-door
management meetings were opened to staff or where the wellness champion utilized several methods
of communication (e.g., memos, flyers, announcements during meetings, etc.), it was viewed as a
smaller problem or not a problem at all.

3.6. Differences Among Non-Intervention Centers

Despite the overall group differences, one NPHP center (C-2) exhibited some characteristics and
activities similar to the two positive PIP centers from the qualitative data from this center. Even with
no official team at this center, the few employees involved in planning the activities had positive
management support and were successful in obtaining high staff participation. The administrator,
supervisors, and employees appeared to see wellness as a part of their organizational culture.
The employee focus group indicated that most of the employees at this center had very few complaints.
Most people agreed that good communication existed between management and employees and
between the people planning the wellness activities and the rest of the management and staff.
While employees at other NPHP facilities appeared uncertain about the idea of integration, the facility
manager at C-2 (with previous knowledge about ergonomics and musculoskeletal training) led the
safety committee and demonstrated interest in wellness. This manager shared ideas with the researchers
about opportunities for integrating OSH and HP within the center.

4. Discussion

This study evaluated a participatory, integrated OSH/HP intervention in three skilled
nursing facilities compared to three others with more traditional, non-participatory HP programs.
Mixed qualitative and quantitative data collected over a four-year follow-up period demonstrated
program feasibility, good process fidelity while the researchers were actively involved, meaningfulness
of the integration concept to worker representatives, and moderate program impact on some
organizational conditions of work. Sustainability, however, suffered due to lack of resources and
inconsistent manager support.

4.1. Process Fidelity

Process fidelity was high initially in all three intervention sites; the program was introduced
in a uniform manner by the researchers and proceeded as intended for the first two years or so.
Members of the PIP teams were highly motivated and responsive to the organizing principles of worker
priority-setting and a combined focus on both work and non-work obstacles to health. The center
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administrators permitted front-line staff to volunteer for the teams and assisted with the logistics of
scheduling meetings, although use of paid work time for meetings was inconsistent. Involvement
of non-supervisory clinical employees in the planning of workplace HP projects was high in the PIP
centers at the start of the research project, although it diminished subsequently.

4.2. Integration

Compared to the traditional wellness programs in the control sites, the participatory teams in the
three PIP centers were far more likely to develop activities with a broad scope, encompassing elements
of both OSH and HP. Over time, the teams in the PIP centers addressed work organization, psychosocial
stressors, physical ergonomics, in addition to taking an organizational approach to HP goals such as
improving the food environment at work. In contrast, the NPHP centers primarily supported individual
behavior change, with minimal attention to psychosocial stressors or the work environment. Consistent
with our findings, a previous intervention study reported higher blue-collar worker participation with
OSH/HP interventions compared to standard HP interventions [16]. In particular, when management’s
efforts to reduce workplace hazards were apparent, the workers were more likely to participate [16].
In our study, administrative changes and logistical challenges appeared to cause worker participation
in the teams to dwindle gradually.

4.3. Impact

The number and variety of workplace HP activities initiated during the study period were higher
in the PIP centers than the NPHP centers. Two of the three PIP centers indicated improvement in
organizational factors. There were no larger corporate influences that would have produced these
positive changes specifically in the three PIP centers, so it seems reasonable to consider them at least
partially as outcomes of the integrated participatory program.

There was no evidence of major change in chronic illness incidence or the perception of health
status or behaviors following this participatory intervention, but the four-year follow-up period was
too short for any such difference to be expected.

The study hypothesis was that the PIP teams would have more impact than the NPHP programs.
In a participatory approach, employees are actively engaged in problem identification, decision
making, implementation, and evaluation of the program [38]. This approach has been argued to
benefit intervention effectiveness because employees are well-qualified to identify opportunities and
obstacles present in their work environment [25], and also because participating in intervention design
and implementation could reduce perceived lack of decision latitude [9,39]. Intervention study with
assembly workers has demonstrated improved health and work performance in the participatory
group compared to controls [40]. While there is substantial literature on participatory workplace
interventions, the literature is more consistent about short-term and process benefits than longer-term
ones. It remains challenging to compile the evidence in such a way as to identify patterns that explain
differences in impact.

4.4. Sustainability

Overall leadership support is widely recognized as crucial factors for a sustainable workforce
health program of any type [16,32,41] and were so endorsed in the qualitative interviews in our study.
Two PIP centers exhibited positive indicators with the participatory approach including essential
factors such as support from the center that favored the continuation of meetings and activities.

Unfortunately, the initially high level of administrator supports and staff participation in project
planning diminished somewhat over time. One of our goals was to incorporate the teams into other
active committees with similar interests, in order to increase their long-term sustainability. In the
two centers where this occurred, the teams were absorbed into committees without responsibility for
employee health.
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Administrator changes also negatively impacted management support, financial resources,
and time release for program participation—all identified as important for progress of the participatory
program [32]. Challenges to long-term PIP sustainability included communication barriers among
employees, especially in different units, shifts, and job groups; excessive reliance on individual
program champions at both site and regional levels; inconsistent corporate commitment to employee
HP; and lack of a reward system for champions’ or administrators’ efforts. These mostly pre-dated the
participatory teams, although we had sought to screen centers for favorable conditions.

All six centers lacked financial resources to sustain even basic wellness programs, such as paying
for instructors in yoga, meditation, or fitness. It did not appear that employee health (other than safe
resident handling, which had received a substantial investment) was perceived to generate a high
enough return on investment to be sustained in this company.

4.5. Study Strengths and Limitations

A major strength of this study is the detailed information obtained from various data sources and
the triangulation of qualitative and quantitative data. Mixed methods research is valuable because
it captures the information from various perspectives and can support qualitative and quantitative
findings [42]. This process evaluation is rich in detail and provides a comprehensive picture of the
program. Further, the long follow-up period permits a reasonable understanding of the dynamics
over time.

On the other hand, evaluation of the PIP’s impact was limited by the fact that the sites were not
selected at random. The three PIP sites were volunteered by their administrators in response to a
recruitment effort by the investigators through a key regional staff member. The three NPHP sites
were also selected by the same regional representative, in response to the research team’s specified
criteria, and then approached for management agreement to permit data collection. As a consequence,
there were some anticipated baseline differences between the two groups, both in prior HP activity
and possibly in administrator interest in and initiative toward workforce well-being. A further issue
is that the study results are not expected to be generalizable, except to other nursing homes with
similar management interest and willingness. Nevertheless, the results do demonstrate the feasibility
of conducting a participatory change process in this sector, despite (in the U.S.A., at least) tight staffing
and scheduling, coupled with low union representation to protect job security for those who voice
their opinions about root causes of health and safety problems.

In theory, the gold standard for an intervention study is the randomized controlled trial. However,
the benefits of randomization in reducing confounding are not realized except with a large sample.
In this case, the intervention was carried out at the level of the entire facility (PIP). In practice, it was not
logistically or economically feasible for us to enroll a large number of facilities for such an intervention.
Even with some alternative designs, such as the stepped-wedge [43], there is still concern about
potential confounding and often a randomization element, thus the number of intervention units
remains important. One alternative is to compare the treatment groups on baseline characteristics that
might influence the outcome, which we have done here. In fact, perceived working conditions were
quite similar except for decision latitude; since that decreased later rather than increasing in the PIP
group, the change in time was unlikely to be an artifact of a difference at baseline.

The other advantage of a randomized controlled trial is that with double-blinding, the possibility
of information bias can be greatly reduced. However, blinding of participants and researchers
is also infeasible for organizational-level interventions. In turn, randomization and blinding
may have disadvantages for organizational-level interventions, such as limited capacity to assess
multi-dimensional interventions or evaluate process, quality, or performance, and incompatibility
with community trust, choice, and participation often needed for successful program design and
evaluation [44–46].

Another limitation of this study is the difficulty to show the actual impact of the participatory
program due to constant changes in the organization. For example, turnover in leadership in the study
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sites appeared to affect program success with administrator changes in the PIP sites during the study
period. Similarly, employee turnover limited our ability to examine within-person changes over time,
through reduced statistical power.

Participatory programs can be challenging to implement and evaluate in a research context because
key elements cannot be controlled by the investigators; for example, interventions are selected and
designed by workers after the program is already underway, and interventions addressing higher-level
organizational obstacles may provoke institutional resistance that might not have been visible or even
present at the beginning of the project. These issues were known in advance and cannot be prevented
even when they are anticipated. It will always be the case that many organizations and workplaces
will refuse voluntary worker health improvement efforts, even when resources are offered to facilitate
the program. The criteria for selection of participatory intervention sites have been revised on the
basis of this experience, in an attempt to better inform decision-makers in advance about the expected
process and its potential benefits and costs.

5. Conclusions

The intervention program had some positive impacts on work organization in the intervention
centers. The fundamental Total Worker Health concept of integrating OSH and HP was intuitive to
many workers; they enthusiastically envisioned and sought to carry out integrated programming,
and a number of activities improved the health climate in these workplaces. Active involvement of
non-supervisory employees in program design and conduct appeared to benefit the work environment
and employee morale and engagement. Actively engaged leadership was no less important: program
intensity and success fluctuated noticeably with changes in management. Both managers and employees
cited the importance for success of factors such as employee program ownership, empowerment,
and skill-building (setting appropriate goals, balancing of costs and benefits when weighing intervention
alternatives, etc.).

Unfortunately, our planned reduction in researcher facilitation efforts was followed by an
erosion of the previously high level of staff participation in project planning. It was disappointing
to observe the decline in company commitment to the participatory employee teams despite their
demonstrated feasibility and robust worker engagement, in contrast to the company workplace health
promotion program.

Participatory OSH/HP is challenging in the long-term care sector due to highly demanding jobs
and tight staffing. Managers and front-line workers have different perceptions of the long-term care
environment [21], likely arising naturally from their positions in the occupational hierarchy and their
consequent exposures to health and safety hazards. Improved systems of communication between
levels and program design are needed that support front-line workers to participate in identifying and
resolving problems.

PIP team resources, breadth of worker participation, and management support were important
preconditions for potential program sustainability. Future efforts should incorporate more robust
organizational structures to enhance these factors for program success. Lessons from this study may
guide other long-term care facilities to build a sustainable, integrated, and participatory program.
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Abstract: Young workers (under 25-years-old) are at risk of workplace injuries due to inexperience,
high-risk health behaviors, and a lack of knowledge about workplace hazards. Training based on
Total Worker Health® (TWH) principles can improve their knowledge of and ability to identify
hazards associated with work organization and environment. In this study, we assessed changes
to knowledge and behavior following an online safety and health training between two groups by
collecting information on the demographic characteristics, knowledge, and self-reported behaviors
of workplace health and safety at three different points in time. The participants’ age ranged from
15 to 24 years. Age adjusted results exhibited a significant increase in knowledge immediately after
completing the training, although knowledge decreased in both groups in the follow-up. Amazon
Marketplace Mechanical Turk (MTurk) participants demonstrated a greater increase in knowledge,
with a significantly higher score compared to the baseline, indicating retention of knowledge three
months after completing the training. The majority of participants in both groups reported that
they liked the Promoting U through Safety and Health (PUSH) training for improving health and
safety and that the training should be provided before starting a job. Participants also said that
the training was interactive, informative and humorous. The participants reported that the PUSH
training prepared them to identify and control hazards in their workplace and to communicate well
with the supervisors and coworkers about their rights. Training programs based on TWH improves
the safety, health and well-being of young workers.

Keywords: young workers; training; Total Worker Health®; MTurk; health; safety; likeability;
behavior change

1. Introduction

In 2016, there were approximately 19.3 million workers in the United States under the age of 24,
representing 13% of the total workforce [1]. For 2016, incidence rates for non-fatal injuries and illnesses
were 101.9 per 10,000 Full Time Employment (FTE) compared to 100.4 for all ages [2]. Similarly, in 2014,
the rates of work-related injuries treated in emergency departments for workers, aged 15–19 and 20–24
were 2.18 times and 1.76 times greater than the rate for workers 25 years of age and older [3]. According
to the Census of Fatal Occupational Injuries, the average rate of fatal injuries among workers less
than 18 years was 47 deaths per year from 1994 to 2013 [4]. Inexperience, lack of knowledge about
workplace hazards, and a reluctance to speak up have been associated with the increase in injury rates
in young workers [5–7]. Young workers do not mention safety as their main priority at work and are
often not aware of their legal rights and the tasks prohibited by labor laws [8]. They are eager to please
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their supervisors and may be reluctant to report injuries leading to underreporting [7,9,10], which
might lead to an underestimation of the injury rates.

The Occupational Safety and Health Administration (OSHA) requires training to be a part of
every employer’s safety and health program to protect workers from injury and illness (OSHA, 2015).
Training programs have been found to improve knowledge and awareness of workplace safety [8,11].
However, most young workers report not receiving training on worker safety and health [12]. Those
that receive training state that most trainings are brief and inadequate [13] and may not include
information addressing both health and safety topics [14].

Recognizing these issues among young workers, the National Institute for Occupational Safety and
Health (NIOSH) developed the Youth@Work: Talking Safety classroom-based curriculum to address
the needs of young workers [15]. Promoting U through Safety and Health (PUSH), a Total Worker
Health® (TWH) training, expands the content of the Youth@Work curriculum to include information
addressing health, safety, and communication in an online format. PUSH was developed through the
Oregon Healthy Workforce Center, a NIOSH Total Worker Health® Center of Excellence [12,14,16].
Total Worker Health® is a strategy that integrates health promotion with injury prevention by looking
at work as a social determinant of health. TWH focuses on job-related factors such as wages, hours of
work, workload and stress levels, interactions with coworkers and supervisors, access to paid leave,
and health promoting workplaces to have an impact on the wellbeing of workers [17]. Interventions
addressing TWH improve workplace health effectively and more rapidly than wellness programs
solely focused on health promotion [18–20].

Previously evaluated among parks and recreation workers, PUSH was found to be effective in
increasing the safety and health knowledge among young workers [12]. The current study assessed
the generalizability of the program among an expanded group of young workers. The main goal of
the study was to assess the effectiveness of the PUSH training to increase knowledge about hazard
identification, control selection, and communication between two groups of young workers using a
pretest-posttest design. A second goal was to assess the likeability of the online training and to examine
the impact on behavior to prepare workers to address hazards in the workplace (i.e. preparedness).

2. Materials and Methods

2.1. Participants

The study was conducted in the United States in 2016. Two groups of young workers were
recruited for the study: young workers employed at a city park and recreation program (Park and Rec)
in the Pacific Northwest and young workers who were members of Amazon Marketplace Mechanical
Turk (MTurk) who were located throughout the US. In order to be eligible for the study, the participants
in both groups had to be less than 25 years of age and living in the United States. At baseline,
57 Parks and Rec workers agreed to participate after receiving a letter with details on the study
during orientation. A second group of young workers were recruited online via Amazon Marketplace
Mechanical Turk (MTurk): an open online marketplace for work that requires human intelligence [21].
Around 1000 MTurk workers answered a series of five questions as part of an eligibility screener.
One hundred sixty-seven young workers between 18 and 24 years of age who met the eligibility criteria
were recruited at baseline.

Park and Rec participants received $25 for completing the initial survey and training, and another
$25 for completing the follow-up survey in the form of an Amazon gift card sent via email. MTurk
workers received $0.02 to complete the initial screener, $20.00 to complete the training, and $4.00 to
complete the follow-up survey through the MTurk platform. MTurk participants were paid less based
on the time and difficulty of the task and because of the culture of the platform, where requestors
(i.e., researchers) were discouraged from inflating payments to promote responses. The Oregon Health
& Science University institutional review board approved the study materials and procedures.
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2.2. Survey Instruments

Questionnaires were used to collect information at three time points: immediately prior
to completing the training (Baseline), immediately after completing the training (Post-training),
and 3-months after the training (Follow-up). Participants completed the questionnaire and the
training online after they received a link to the materials either through their email or through
the MTurk platform.

At baseline, participants provided demographic information along with information on work
history and previous safety trainings. Health and safety knowledge was assessed immediately before
and after the training by twenty-one multiple choice questions that were categorized into topics:
hazard identification (e.g., “Sarah works at a bakery where her responsibilities are to take orders from
customers, make sandwiches, and tidy up. Sometimes the morning rush is so overwhelming that she
gets very distracted. What type of hazard is a distraction?”), control selection (e.g., “What is the least
effective way of controlling a hazard?”), communication including workers’ rights, health behaviors,
and safety questions, (e.g., “Regarding workplace violence, it is your responsibility to . . . ”).

At the three-month follow-up, participants answered survey questionnaires about their current
job, whether they liked the training and if they changed their behavior as a result of completing the
training. Along with this, participants answered twenty-one knowledge questions and completed
items addressing their general health and other health behaviors. Open-ended questions were used
to assess the participants’ reaction to the training. Likeability and acceptability were assessed using
the question "Did you like the PUSH training? Why or Why not?" and the impact of the training on
behavior change was assessed through the question “Did you see or experience any behaviors over
the last three months that you felt prepared to handle because of the PUSH training program? If so,
please explain.”

2.3. PUSH Training

The PUSH training is comprised of topics from the NIOSH Youth@Work: Talking Safety
curriculum and two evidence-based curricula on health promotion [22,23], with additional topics
addressing protection from workplace hazards, promotion of health and well-being, and workplace
communication [12,16]. It was delivered through an online training format that had been used to teach
skills using behavioral education principles among workers in different industries [14,24–26]. This
format has also been effective in disseminating information on occupational health and safety for
diverse worker groups [27–29].

Content experts in the field of occupational health and safety, and health promotion developed
the original PUSH training. The videos and content used in the training were pilot tested with young
workers on the MTurk platform as a part of the development process. Questionnaire items (e.g.,
demographics, work history, and likeability/acceptability) had been used previously by researchers in
other studies with young workers [12,16]. The team used validated measures to assess general health,
health behaviors, and job content [12,16].

PUSH is a self-paced online training that uses videos and real-life examples to teach young
workers about safety, communication, and health. Participants were directed to a series of content
screens with videos by an icon-based navigation system. Multiple choice questions were followed by
brief videos that needed to be correctly answered to progress through the training [12]. Additional
details in regard to the study are available at a separate study by the same co-author [12].

2.4. Statistical Analysis

Data was analyzed using SAS 9.4 (SAS Institute, Cary, NC, USA). t-Tests and chi-square tests were
used to examine differences in the demographic characteristics between the two groups at baseline.
A mixed linear model with time-group interaction was used to evaluate the change in knowledge
score at baseline, post-training and at follow-up. Responses to the twenty-one knowledge questions
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were marked “correct” and “incorrect”, denoted by 1 and 0, respectively, to create a cumulative score
used to analyze change in knowledge among the participants. Due to the differences in age of the
participants in the two groups, age was adjusted as a covariate in the model. To evaluate likeability
and preparedness, responses to the open-ended questions were grouped into positive, neutral and
negative categories for each group and were further coded to identify common themes.

3. Results

3.1. Demographics

We started the study with 219 participants who completed the demographic information. There
were 118 participants at baseline and post-training and 70 participants at follow-up. Participants in
the MTurk group were significantly older (X = 22 years, ranging from 19 to 24 years) compared to the
participants in the Park and Rec group (X = 16 years, ranging from 15 to 19 years). The highest level of
education in the MTurk group was a graduate degree and technical school in the Park and Rec group
(Table 1). There were a greater number of female participants in the Park and Rec group. The majority
of participants were Caucasian. The MTurk group had also been in the workforce longer than the
participants in the Park and Rec group (1.9 vs 1.3 years, respectively). Park and Rec workers perceived
their health to be better compared to the MTurk participants. The seasonal Park and Rec workers
were employed at a single location and participated in regular safety meetings. Whereas, the MTurk
workers were employed in a range of workplaces such as retail, food service, construction, health
care, public utilities, manufacturing and agriculture with a variety of employers with and without
regular safety meetings. Similar to the results in previous studies [5,30], young workers in both groups
reported the need for safety training before starting a job: 95% in the MTurk group and 86% in the
Park and Rec group.

Table 1. Demographic Data.

Mturk (N = 39) Park and Rec (N = 31)

Mean (SD) Mean (SD)

Age *** 22.4 (1.4) 16.03 (1.3)
Total years worked *** 1.9 (1.9) 1.3 (0.5)

n (%) n (%)

Gender
Female 17 (43.6) 16 (51.7)

Ethnicity
White/Caucasian 24 (61.5) 21 (67.6)
Asian/Pacific Islander 11 (28.2) 7 (22.6)
Others 4 (10.2) 3 (9.7)

Education ***
High School 6 (15.4) 27 (87.1)
Technical school 15 (38.5) 4 (12.9)
College 4 years or more 6 (15.4) 0
College graduate or above 12 (30.8) 0

*** p-Value < 0.0001.

3.2. Knowledge

Participants in the Park and Rec group had higher knowledge scores at baseline than the MTurk
participants (Figure 1). The scores significantly increased immediately after the training for both groups
(post-training). Compared to post-training, the scores significantly decreased at the 3-month follow-up.
However, the scores at follow-up were still higher than the baseline scores for both groups. Even
though the Park and Rec group started with higher knowledge scores at baseline, the MTurk group
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had higher scores post-training and at follow-up. However, the group difference was not significant
at baseline and post-training (p-value at follow-up: <0.05). The participants in both groups scored
the lowest on the questions addressing hazard identification and control selection at each time point.
Cronbach’s alpha values measured at each time point for internal consistency of the questionnaires
were 0.39, 0.55, 0.56 for baseline, post-training and follow-up, respectively.

Figure 1. Box and Whisker plot showing change in knowledge score for the groups over time.

3.3. Likeability and Preparedness

Two open-ended questions were used to assess the likeability of the training and whether or not
the training led to changes in behavior or responses to situations in the participant’s workplace.

3.3.1. Likeability of the Training

All participants completed the open-ended question about whether they liked the training. Most
(63%) replied positively, while 15% answered neutral and 22% had a negative response. These
responses were coded and grouped into categories that addressed the content of the training, the
delivery format, or specific skills that were learned as a result of taking the training.

• Content

Thirteen percent of the MTurk participants and thirteen percent of Park and Rec participants
found the content of the training to be informative and stated that it provided useful information. For
example, “I liked the PUSH training because it was very informative in teaching the workers about looking out
for those around them and also for their own wellness too.” [MTurk, Restaurant Cashier] and “Yes because it
was informative and useful for future reference.” [Park and Rec].

A few participants (8%) compared PUSH to other safety trainings they had taken in the past. The
MTurk participants preferred the PUSH training, “Yeah, I really liked it. Most job trainings are really boring,
but the PUSH training was engaging. I remember enjoying it.” [MTurk, Service manager]; whereas the
participants in the Park and Rec group mentioned that they had learned most of the safety information
in the PUSH training from their prior onsite training, “I thought it had good intentions but I learned more
about safety procedures from my on-site training at work.” [Park and Rec worker].

• Delivery format

The training is self-paced and divided into topics that include pictures and videos. Several
participants (19%) felt the training was interactive and engaging and that they liked the training
interface, “I really enjoyed it. It presented information in an interesting, concise way. The time it took to take
really went by quickly because the videos and interaction were so engaging.” [MTurk, Childcare Provider]
and “I liked it because it was very interactive.” [Park and Rec]. Participants’ comments identified the
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engaging/interactive nature (36%), the humor in the training (29%), and reported that it was easy to
understand (21%), “I did. I really enjoyed the way that it was formatted and felt as though it was helpful and
funny without being corny or boring.” [MTurk, Admissions counselor] and “I enjoy the PUSH program
because it’s both friendly and easy to understand.” [MTurk, Office assistant].

• Specific skills

Several of the participants (17%) mentioned that they liked the training because it increased their
knowledge and provided specific skills for their job. For example, “ . . . . . . . . . . . . .. I think it was useful,
especially the parts about legal rights.” [Park and Rec].

• Negative and Mixed Findings

In contrast to the MTurk group, some participants in the Park and Rec group felt that the training
was repetitive and boring and they had learned this information in previous trainings, “I didn’t like it
because it seemed repetitive to the safety training I underwent in order to get my job with PP&R.” [Park and
Rec] and “It was fine, long but I understand why it was long” [Park and Rec]. Other participants indicated
mixed impressions of the training. They felt that although it was not useful to them, it could be useful
to others, “It was fine. I didn’t learn a whole lot, but I can imagine it being useful for others.” [Park and Rec]

3.3.2. Preparedness

Although the majority of participants did not indicate any change in behavior when asked how
they felt prepared to handle real life issues after completing the PUSH training, about 30% did provide
an example. These responses were coded into categories that described an increase in awareness of
safety and health hazards or identified specific changes in behavior. Most of these responses (67%)
came from participants in the MTurk group.

• Increased awareness

Twenty percent of the participants mentioned that the PUSH training increased their awareness of
the hazards in their workplace and were able to apply information from the training in certain
situations, “Yes, I am more aware of the dangers that I may face in the working area.” [MTurk]; “I
experienced/noticed things that had been put in place to help keep us safe.” [Park and Rec], and “There
were times where I reflected on the push training to help me in certain situations.” [Park and Rec].

• Behavior changes

Participants in the MTurk group provided more examples of behavior change than participants in
the Park and Rec group. Many described a specific change in their behavior as a result of completing
the training. For example, thinking about potential hazards prior to starting a task, “I am able to
think through tasks and situations more effectively before starting them. Anticipating potential danger is very
important in my workplace.” [MTurk] and “I made sure to create a safer workplace for myself. I start by
cleaning my work space more often by removing pins and empty plastic bags that may cause me to slip and
injury myself.” [MTurk]. Other participants indicated reporting or “speaking up” about workplace
hazards, “I noticed chemicals were not being stored correctly and I made sure to tell my boss about the issue and
correct the problem.” [MTurk, Customer service representative], “I thought it was easier to talk to people I
manage about safety and how to take care of themselves on the job.” [MTurk], and “I have asked for help in a
few situations where I thought I may have gotten injured from carrying something I wasn’t meant to carry by
myself such as large tables.” [MTurk].

Several described specific instances of where they changed their behavior, “I was able to handle
hostile patients over the phone better to the PUSH training.” [MTurk], “There was a fire near our office that
forced us to put an evacuation plan into action that was inspired by me after participating in the PUSH program.”
[MTurk, Office assistant], “I felt I knew how to better assert myself towards healthful choices.” [MTurk],
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“Within the past 3 months, I realized that I was more cautious with my actions especially when I was working
with other people.” [MTurk], and “I used all my protective equipment when cleaning up the pool.” [Park
and Rec].

4. Discussion

Approaches focusing on education and training have shown improvement in workplace
safety [8,11]. As a result of completing the PUSH training, knowledge increased significantly from
baseline to post-training for both groups. Although knowledge decreased at follow-up, it still remained
elevated compared to baseline. The training was received positively by an overwhelming majority of
participants in both groups, with most of the participants reporting the training to be interactive and
informative and compared it with other training programs:

“Yes, because it provided me with lots of insightful information that I did not learn on my job. I was able to
know how to quickly respond to emergencies on the job after using the training program.” [MTurk, Cashier].

Several participants in the Park and Rec group mentioned that the PUSH training was repetitive.
This is likely due to the fact that participants in the Park and Rec group receive mandatory safety
training before starting their job and have regular safety meetings throughout the season. These
meetings address many of the topics presented in the PUSH training and could be the reason for these
negative responses. On the other hand, MTurk participants were from diverse workplaces including
restaurants and retail stores. Few of these participants reported receiving safety training. The majority
of the MTurk participants liked the training and felt the training prepared them for workplace hazards.

The questions evaluating participants’ reaction to the training included multiple choice on a
Likert scale with items as well as open-ended questions. All the participants entered a response to
the question on likeability, and many gave specific reasons why they liked/did not like the training.
The majority of participants answered the questions about preparedness and several (21%) provided
specific examples. These responses stated that the training prepared them to handle workplace
hazards by increasing awareness and led to specific changes in their behavior. One participant in the
Park and Rec group indicated, “I felt empowered to take action in my workplace environment when I saw
something that violated my workplace rights or somebody else’s.” [Park and Rec]. Raising awareness about
working rights and building confidence in young workers to “speak up” about hazards is extremely
important in promoting health and safety. It is not uncommon for participants to leave open-ended
questions unanswered [31]. However, everyone in the study at follow-up provided their response to
the open-ended question on how the PUSH training prepared them for behavior change with majority
providing specific examples.

The goal of the current study was to assess the generalizability of the online training among
different groups of young workers. The current study included young workers in a range of occupations,
including cashiers, accountants, service managers, counselors, and lifeguards. The changes in
knowledge in the current study replicated previous findings reported in parks and recreation
workers [12]. This study provided additional feedback about the training including a generally
positive response about the format of the training and the need for training for young workers.
In addition, many participants provided examples in the open-ended questions describing situations
where they felt empowered to speak up about safety hazards or specific changes to their behavior they
made in their workplace.

One of the study’s strengths is that it is the first study to include two groups of young workers
that were diverse in terms of their work experience. Young workers hired as summer employees at a
city parks and recreation center were recruited along with a diverse group of workers selected via an
announcement placed on Amazon Mechanical Turk. However, participants in both groups reported
the need for training on health and safety. They liked the training and reported that the PUSH training
prepared them to handle health and safety hazards at the workplace. The prospective nature of the
study provides information on retention of information among young workers. Although knowledge
scores at the three-month follow-up showed a decline from the immediate post-test, the scores were
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still greater than baseline for both groups with non-seasonal workers getting better scores compared to
the seasonal workers. The decline in scores can indicate a need for frequent reminders or trainings on
safety and health. Another strength of the PUSH training is the online format and interactive content.
Young workers are familiar and comfortable with technology [11], which makes the online format of
the training an appropriate dissemination technique for younger adults [16].

Studies have reported the need for training workers on the identification and control of workplace
hazards [5,11,30]. A survey of Latino youths under the age of 21 working in construction found that
the majority of participants reported that the training they received did not include information on
controlling workplace hazards [13]. The results from the current study also emphasize the need to
include topics on hazard identification and control selection as part of training for young workers,
as evidenced by a higher number of hazard identification and control selection questions missed at
each time point by participants in both groups.

One limitation of the study is that several participants were lost to follow up. Only participants
who completed all three surveys were included in the analysis. However, the participants who were
lost to follow-up had similar knowledge scores compared to the participants in the study at baseline
and post-training. Another potential limitation of the study might be its generalizability outside of
the US. Hence, there is a need for additional research to identify if the training can be utilized and to
understand how young workers outside the US will receive it.

5. Conclusions

PUSH is an online training program utilizing a Total Worker Health® approach to address
occupational safety and health for younger workers [12]. These results suggest the usefulness of
online-training to improve the safety, health and well-being of young workers, which prepares them to
better prevent workplace hazards. Due to its inclusion of comprehensive topics on health and safety
and its acceptance by young workers in diverse work environments, the PUSH training could be
expanded to young workers in other industries to increase their awareness on workplace rights and
responsibility, health communication in order to promote health and safety, and improve well-being.
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Abstract: Professional service firms in Western Europe have a reputation for putting huge pressures
on their junior employees, resulting in very long work hours, and as a consequence health risks.
This study explores moral leadership as a possible response to the stigma of such dirty leadership.
We conducted semi-structured interviews with 12 consultant managers and with each one of their
juniors, and found that managers put several pressures on their juniors; these pressures bring high
levels of stress, lowered wellbeing and burnout. Society considers such a pressuring leadership style
morally dirty. To counteract the experience of being seen as morally dirty, we found that consultant
managers were normalizing such criticisms as commonly assumed in dirty work literature. However,
they also employed several moral leadership tactics to counteract the negative consequences criticized
in society. However, in addition to the well-known individual-level tactics, consultant managers and
their juniors also reported moral leadership support at the organizational level, like institutionalized
performance talks after every project, trainings, specific criteria for hiring juniors, and policies to
recognize and compliment high performance. Still, we cannot conclude these moral leadership
approaches are moral by definition. They can be used in an instrumental way as well, to further
push performance.

Keywords: work organization; dirty work; moral leadership; taint normalization; management consulting

1. Introduction

“Consulting overall is a stressful lifestyle. Travel does suck, and it doesn’t get any better. You’re
at the demand of your manager. . . . at all times, and deadlines are seemingly impossible to meet”.
(www.wallstreetoasis.com, entry 2014)

When Hughes introduced the concept of dirty work, he claimed that “dirty work of some kind is
found in all occupations” [1] (p. 319). High-status professions are no exception. For instance, recently,
bankers’ dirty image has been studied, due to their risky management style, lack of customer care
and extreme bonus culture, leading to a financial crisis and public scandals [2,3]. Accountants are in
the news as well for big accounting errors and they self-report shame for dirty tasks like providing
“ritualized information” and producing “ignored documents”, which they consider “dirty work” [4]
(p. 235). Popular criticisms also target consultants for their lack of expertise and overly high fees,
lack of independence, and a focus on rationalization over human values [5,6]. Mostly consultants’
clients are identified as victims of such morally dirty practices [7–9]. Such public criticisms undermine
the reputation of consultants and contribute to the occupation’s dirty image [10,11]. Despite the
profession’s high status in general, society disapproves certain dirty aspects of the work, like “laying
off” people in client organizations [12] (p. 599).

A different moral problem criticized in society is that managers in professional service industries
like banking [13] and law firms [14,15] put quite strong pressures on their employees. The pressures go
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far beyond standards of social desirability, even to the extent of violating labour laws. The consulting
industry, for instance, is known for burnout, mental problems, stress, and disturbed work–life balance
due to demanding clients and managers [16–21]. As a consequence, manager criticisms abound
in consultant jokes, cartoons and on Internet fora (see for instance managementconsulted.com or
www.wallstreetoasis.com). Members and former members of the occupation point at the moral
dirtiness of such pressuring leadership, and of the manager job.

The constructs of dirty work and occupational stigma have initially been developed in sociology
by Goffman and Hughes. Society stigmatizes in particular low-status occupations like hangman or
janitors, similar to groups like drunks or ex-convicts [22,23]. Ashforth et al. [24] have added a social
psychological perspective. They have explored how dirty workers and their managers respond to
the pressure of feeling stigmatized, and found in their empirical studies that dirty workers respond
by normalizing the taint experience in order to protect their self-esteem, and to reduce the stress
caused by the feeling of being stigmatized. They also found that managers were helping employees
with normalizing the experience of stigma. Luyendijk [25] finds such a phenomenon of creating a
“protective bubble” to be quite prominent in the banking industry.

However, whereas insiders are assumed to reduce feelings of stress caused by a critical public
opinion [26], outsiders produce such stress for a reason. In case of moral taint, they want to influence
the immoral behaviour. Bankers are stigmatized for their extremely high bonuses or irresponsible
profit seeking. Moral stigma targets the profession’s responsibility and assumes agency. That means a
banker can, and should do things differently according to public opinion. Additionally, when greedy
bankers start normalizing what they do, public opinion stigmatizes them even more, to make clear
their behaviour is still not acceptable. This is illustrated by the Ralph Hamers case in the Netherlands.
In March 2018, ING Bank proposed a salary increase of 50% for its CEO, but the bank had to reverse
the decision due to public disapproval. Newspapers had headers like: “One million extra? We do not
accept.” (NRC, 14 March 2018). It was considered very inappropriate behaviour, thus adding to the
moral stigma the bank carried already for its role during the financial crisis, and ING Bank lost many
clients that month.

Whereas normalization seems helpful when work is dirty due to physical hardship and toxic
elements as experienced by miners and firefighters, normalization seems less effective for morally
tainted managers due to their assumed agency and responsibility. As a consequence, managers might
feel inclined to cope with moral taint differently than only by normalization. While normalization
might serve individuals in the short run by reducing their own experience of stress, society could see
normalization as a variant of moral disengagement [27], thus adding fuel to the fire, and reinforcing
the stigma of morally dirty leadership.

To explore the puzzle around the appropriateness of normalization as response to moral taint,
we drew on moral leadership literature, which has studied the dynamics between moral leadership
and reputation. Scholars like Rhode [28], Schminke et al. [29] and Zhu et al. [30] have explored
how moral leadership can prevent a bad reputation. However, despite the fact that dirty work and
moral leadership literature both study responses to moral taint, these responses have not been related
(cf. [24,26,28,30]). As the effects of normalization can be counterproductive in situations of tainted
leadership, we expected to find moral leadership responses in such cases as alternative response
to normalization. However, it assumes that managers have sufficient agency to be able to make a
difference in their institutional context, and that they intentionally try to prevent the creation of moral
stigma. Following up on these assumptions, we explored how consultant managers cope with the
morally dirty aspects of their overly demanding leadership style by studying both their normalization
and moral leadership responses. To answer our question, we performed interviews with 12 consultant
managers and with each one of their juniors about their common leadership experiences.

The study makes two contributions. First, we found that consultant managers illustrate several
moral leadership tactics in their work, in addition to normalization. When talking about the existing
social constructions of morally dirty leadership, they stress their moral leadership behaviour. This adds
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a new coping repertoire to the current dirty work literature (cf. [12,24,26,31–34]). Our research design
does not allow conclusions about how effective this new coping repertoire might be in reducing
moral stigma, or the stress caused by such stigma. Still, moral leadership is theoretically a more
adequate response than normalizing as it does not imply moral disengagement, while normalization
often does. As moral taint assumes agency, and responsibility for violating accepted moral standards,
moral leadership is the response actually expected by society. When consultant managers meet
this expectation better, it could reduce their feelings of stress together with the contempt in society.
However, the agency of managers, and even more juniors, is limited, so both do still benefit from
self-protection by normalization, and we found such responses as well.

Second, we have identified organization-level support for the moral leadership attempts of
consultant managers. Currently, moral leadership literature heavily focuses on what a manager can
do as an individual [28,30], but this ignores the limited agency of consultant managers. They need to
respond to deadlines, client demands, top management expectations and other institutional constraints.
The organization can offer support to counterbalance such constraints. Both junior consultants and
their managers mention high-frequency performance reviews to monitor juniors, standard training
and coaching sessions for juniors and policies to better select candidates for the job. The latter
policies aim at what Ashforth et al. [35] call congruence work. We also found acknowledgement and
compensation policies, such as ad-hoc time compensation, increased time off after periods of intense
work, and flowers or other reward symbols, to say “thank you” after extraordinary performances.
The institutionalized character of these support measures make them quite visible, which responds
to the stressful image of consulting work and its pressuring management. The support measures
imply visible acknowledgement that the work context challenges consultant leadership more than
direct managers can handle on their own with individualized arrangements [18]. A similar multi-level
management approach to improving employee wellbeing and to reducing stress has been developed
in Australian universities [36].

1.1. Morally Tainted Work

Occupations are regarded as “dirty” in society when they defy accepted societal norms and values
and therefore become stigmatized [26] (p. 414). The dirtiness can be physical, leading in extreme cases
to disgust and repugnance, but it can also be social and moral [1], leading to a less physical form of
social disapproval, but still loss of dignity. The dirtiness becomes more a metaphor then. In that sense,
we disapprove the work of morally tainted occupations like used-car salespeople, tabloid reporters,
exotic dancers, sex-shop workers or correctional officers (see [24,26,31–34]). It also does not imply
everyone avoids these services, as some might even like them. High-status professions can be morally
tainted as well: for instance, lawyers [14,15], healthcare professionals doing abortion work [37] and
after the 2008 financial crisis, we can add bankers to the list [2,3].

Some scholars argue that moral stigma gives the “dirtiest” taint [31] (p. 100), [33] (p. 32). That is
because physically or socially tainted work is usually protected by a necessity shield: garbage needs
to be collected although it is dirty [38], we really need AIDS workers even though many could
feel uncomfortable in their work context [39], and we also need firefighters although the work is
dangerous [33]. In contrast, society sees more evil than necessity in morally dirty work. Morally
stigmatized occupations can therefore experience high levels of entitativity, inducing a division of
“them” versus “us” [40], (p. 626), which poses a strong “identity threat” [31], (p. 86).

In most dirty work studies, society is assumed to stigmatize a profession as with one voice.
However, specific interest groups may be most active in socially constructing a stigma. For instance,
these who like to smoke and are still healthy will most likely not actively co-construct the tobacco
industry as morally tainted, but the anti-tobacco lobby will certainly do. Next to different interests, time
has its effects. For instance, public opinion turns more and more to the acceptance of abortion work in
spite of the downsides, thus softening the stigma, whereas the stigma around bankers shows opposite
dynamics. While dirtiness of an occupation is reflected in the public eye, we still need to ask who really
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cares. For instance, the paying client of consultants does not seem to be very concerned about their
more dubious virtues, as consultant services continue to be in demand. In contrast, client employees
do identify with the popular criticism that consultants lack expertise [5]. Therefore, compared to
the Western societies of the fifties and sixties where Hughes [1,23] and Goffman [22] published their
seminal work, in our more diverse societies, some more nuance seems required in identifying which
groups construct work as dirty and how widespread a stigma becomes.

1.2. Normalizing Morally Tainted Work

Feeling stigmatized usually leads to stress, and thus loss of “coping resources” [41] (p. 572).
Hobfoll found that people can respond to such stress by trying “to retain, protect, and build” [42]
(p. 516) their coping resources such as a positive sense of themselves, self-esteem, and socioeconomic
status. Ashforth et al. [24] have found several tactics that workers and their managers utilize to protect
their self-esteem, by normalizing a dirty work experience. They characterize the tactics as occupational
ideologies, social buffers, confronting clients or public, and defensive tactics. In later work, Ashforth
and Kreiner [31] assume some variation in the applicability of these tactics in relation to physically,
socially and morally tainted work. Not all tactics appear equally useful to normalize moral taint.

Occupational ideologies help reframe, recalibrate or refocus the meaning attached to a dirty
profession [26]. Reframing heightens the positive side(s) of an occupation. Recalibration revaluates
the standards used to assess the “dirtiness” of the work by emphasizing that standards have changed.
Refocusing shifts attention from tainted aspects of a profession to non-tainted ones. Occupational
ideologies apply very well to moral taint, as Vaast and Levina [3] (p. 84) found in their study on retail
bankers, Tyler [34] (p. 1490) identified in her study on sex shop workers and Tracy and Scott [33] (p. 26)
revealed in their study on correctional officers.

Social buffers help to gain validation from people who affirm the social worth of the tainted
profession. However, for a morally stigmatized group, it might be hard to gain social support from
people outside the group; therefore, the tendency will be to turn to in-group members. Ashforth
and Kreiner [31] (p. 92) expect this to happen most often in cases of moral taint, but the tactic is not
reported in the study by Vaast and Levina [3], maybe due to the high status of bankers. Tyler [34]
(p. 1491) does find the tactic in her study on sex shop workers.

Confronting critical clients or the general public occurs when dirty workers actively indicate
society’s perceptions of the occupation are wrong, by referring to opposite facts. Other methods to
mitigate taint include “confrontational humour” and “counter-stereotypical behaviour” [24] (p. 162).
However, Ashforth and Kreiner [31] do not mention confrontation tactics as effective in relation to
moral taint, and also Vaast and Levina [3] explicitly wrote they do not find them. Thus, confronting
outsiders seems less effective for normalizing moral taint, but the reason still remains an open question.

Finally, defence is a normalization tactic that appears very suitable in case of moral taint.
Ashforth et al. [24] distinguish seven methods. The first is avoidance or the refusal to mention or
observe dirty aspects of stigmatized work. The second is gallows humour, which is used to relieve
the stress caused by the taint itself. The third is accepting and involves lowering one’s expectations.
The fourth is social comparison in which the tainted profession is compared to jobs or previous times that
are or were even worse. The fifth, condemning condemners, is a reversal of the criticism towards those
who are judging the dirty workers. The sixth is blaming and/or distancing from clients, who are criticized
for being the cause of the taint. The last, distancing from role, occurs when stigmatized workers separate
their personal identity from their work identity. Ashforth and Kreiner [31] (pp. 93–100) suppose
that condemning condemners and organization-level defences are most effective in case of moral
taint. In contrast, Vaast and Levina [3] (p. 84) find that retail bankers heavily utilize the tactic of
social comparison, and they find some new defensive tactics as well: passing the blame on to other
groups (most often found tactic), circumstantiating (there are many reasons that can explain what
happened), diverting conversations, and conceding negative changes in the occupation (thus claiming the
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essentials remain untainted). The list of tactics suitable for normalizing moral taint might be even
longer, as research in this field is still nascent.

It is specific for moral dirtiness that society assumes responsibility and agency for harming
accepted values and principles. Moreover, the more agency a worker or manager has, the dirtier moral
taint becomes. For instance, Roca [43] (p. 139) argues, “the chief executive officer (CEO) of a tobacco
company, who gains riches by endangering others’ health, might be perceived even more negatively
than a blue-collar worker employed by the same company.” This aspect of agency in triggering the
construction of moral taint is currently underexplored, as the focus has been more on how those
who feel the stigma—the victims—can protect themselves against the stigmatizing outsiders [24].
Additionally, in the case of banking, agency and occupational stigma are clearly linked and the same
applies to used-car salespeople consciously concealing flaws of the cars they sell. We expect to find
this agency also for over-demanding managers in stressful service industries such as consulting or law
firms [13–17,20,44]. When moral taint is socially constructed, it is a response to intentional behaviours:
bankers who cause the financial crisis, and continue to demand their bonuses, or managers in law
and consultancy firms who earn more money by consciously pressuring their employees beyond their
limits. We wonder why literature on dirty work has not explored this agency, and the possibilities
suggested by moral leadership theory to do things differently, and maybe even to prevent or moderate
the taint.

1.3. Can Moral Leadership Moderate a Dirty Leadership Reputation?

While normalization focuses on how stress due to perceptions of dirty work can be reduced, not
much attention has been given to acting on moral stigma as a social construction (cf. [3,24,33,34]).
However, in some work, this seems quite well possible, and if it concerns moral taint, it is even
demanded by society: the bonus culture in the banking industry is no necessity, and in consulting and
law firms, management has sufficient agency to decrease the pressures they impose on their workers.
There is not the kind of necessity as with physically tainted jobs like firefighting or cleaning [31].
Further, even in these jobs, we have acted on the dirtiness with technology, which has made several
blue-collar jobs less dirty over time. For instance, technological innovations improving protective suits
have reduced health risks for firefighters, or for those cleaning up asbestos. As health risks reduce, the
reasons for socially constructing dirtiness lose impact as well.

Still, do middle managers also have these possibilities in case of dirty leadership, when
performance standards are high, and clients and top management are very demanding? Howard
discusses some options, starting from the assumption that leadership is a “process of communication,
verbally and non-verbally, which involves coaching, motivating/inspiring, directing/guiding and
supporting/counselling others” [45] (p. 385). Following up on similar studies as for instance by
Stone et al. who argue that “the most effective leaders pay most attention to employees” [46] (p. 356),
moral leadership aims at giving such attention [30].

The first option discussed in moral leadership literature is setting a moral example [29,30,47].
Aronson [48] (p. 245), for instance, argues that if leaders set “moral examples”, it fosters high levels
of true motivation and morality overall, as employees look for an example they can follow. Applied
to a high-performance setting, a lower-level manager could show his employees how to say no to a
higher-level manager when managing own work pressures. However, in itself, a pressuring middle
manager does not easily qualify for being a moral example. A second option often discussed is giving
support, compassion and actively caring about others [29,30,49–51]. Treating employees with dignity
and humanity will likely have positive effects on their performance [28]. Especially when management
puts high pressures on employees, an open eye for their wellbeing and a supportive attitude might help
not to overburden them. A third option of moral leadership is increasing your approachability [29,49].
That is considered to be crucial for establishing an “open environment” [50] (p. 164). When pressures
are high, approachability in an open environment invites employees to speak up when they feel they
reach their limits. Approachable, forgiving management leads to more employee wellbeing, more
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trust, and more sharing of interests between managers and their employees [49,52]. Fourth, in an open
work environment, employees are more likely to engage in social control [49–52]. This results in more
positive relationships among co-workers [29]. Co-workers could then feel more responsible to signal
that colleagues get overstretched. Finally, when employees get the responsibility of performing tasks
independently, psychological empowerment takes place [28,48]. Employees are being intrinsically
stimulated to perform well and feel less commanded [30]. However, this is a risk as well, as you can
easily push yourself too far in a high-performance culture, out of commitment. The five approaches are
discussed as mutually supportive. For instance, if employees do not feel support from their manager,
it is difficult for them to bring up their issues and to take responsibility [28,49].

Moral leadership approaches can potentially help to prevent or moderate a dirty work reputation
originating from over demanding management. That is important, as high stress levels over extended
periods can lead to emotional instability and decreased wellbeing at work [53] (p. 338). If then
management is not approachable and does not foster an open culture, burnout and other stress-related
diseases follow more easily, especially in the context of knowledge-intensive industries [54] (p. 166).
That moment the dirty work image gets reconfirmed as well, with managers carrying the moral stigma.
However, if and how middle managers in a high-performance context can execute moral leadership
has not been researched yet. It is an open question if for instance consultant managers have sufficient
agency to influence their morally dirty image this way, as they themselves are under high pressures as
well. However, if some of these moral leadership approaches would work in their high-performance
context, it might offer a more sustainable and more effective solution to the problem of their tainted
leadership than only normalizing for themselves a situation society still considers dirty. If the agency
of lower-level managers falls short, normalization is still the most likely thing left to do. Therefore,
we expect a combination of normalization and moral leadership tactics when middle managers try to
cope with the dirtiness of their leadership.

Based on our review of the literature, our main proposition is that the more agency a worker or
manager has, the more likely it is that moral leadership tactics will be added to normalization tactics
in order to cope with moral taint. Normalization is only a short-term solution for the worker and
the morally tainted manager, whereas moral leadership can offer more fundamental answers to the
problems that create a morally tainted leadership image.

2. Materials and Methods

2.1. Research Context

We chose management consulting as our research setting because it is well known that consulting
managers put a lot of pressure on their employees. Alvesson and Robertson observed, for instance,
that consultants frequently work more than 60 h a week [55] (see p. 221). Additionally, Gill found
that promotions can only occur through high commitment, so workers constantly feel anxious about
their current status and performance [44] (see p. 309). It makes consulting an extremely demanding
profession with high levels of stress and burnout [17,20,56]. Society views such high demands and
their negative health effects on consultants as “defying morality” [57] (p. 807). In fact, anonymous
critiques indicating morally dirty leadership in consulting abound on public Internet forums (see a
summary of these critiques in Table 1).
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Table 1. Moral taint indications of over-demanding managers on Internet forums.

Critiques on Consulting Forums Found
on Different Websites:

Threads/Entries Period Illustrative Quotes

Pressure of long working hours
http://forum.top-consultant.com/
http://forums.whirlpool.net.au/
http://postgraduateforum.com/
http://www.wallstreetoasis.com/
(last assessed on 22 March 2017)

14/79 2006–2015
Forget work/life balance. Any big 4 [consultancy]
you go to, you’ll be overworked.
(User #41779, forum.whirlpool.net.au, entry 2007)

Heavy workload; deadlines
http://forum.top-consultant.com/
http://forums.whirlpool.net.au/
(last assessed on 22 March 2017)

12/69 2004–2015

Your start-off salary will be excellent. For the brain
damage resulting over the years there, they will not
compensate.
(User, forum.top-consultant.com, entry 2004)

Fear of boss; not supportive
http://lynntaylorconsulting.com/
http://managementconsulted.com/
http://socialanxietysupport.com/
(last assessed on 22 March 2017)

11/50 2008–2015

I’m in a bad place at work. It’s in a high stakes
consultancy firm, and my boss is a la Glen C. in
Devil Wears Prada. Anyway, my fear has just
gotten worse.
(User, socialanxietysupport.com, entry 2009)

No empathy; focus on results
http://forum.top-consultant.com/
http://lynntaylorconsulting.com/
(last assessed 22 March 2017)

8/24 2007–2013

The most heard story is about the boss who thinks
that you can do anything in Excel with just a couple
of clicks. Never understands why everything takes
so much time. Also, never really knows what doing
a job entails, and how all that analyst work on is
done.
(User, forum.top-consultant.com, entry 2007).

Thus, in the public eye, consulting managers are seen as very demanding in several ways.
Such socially constructed dirtiness is also visible in the television series House of Lies, loosely based
on a novel by Kihn [58], and we see leadership in consulting criticized in autobiographical accounts of
ex-consultants as well [59,60]. These worries are confirmed in several academic studies on consultants’
work life [16,17,19,21,44,55].

2.2. Research Design and Sample

In order to explore moral taint assigned to consulting managers, we performed 24 semi-structured
interviews. The interviews were conducted with 12 consultant managers, sometimes also called
senior consultants, and one associated junior consultant each. The dyadic design helped to compare
interpretations between juniors and managers on leadership experiences and its dirty nature. More than
half of the interviewed consultants work at big international firms, the others at consulting firms
mainly working for the Dutch market (small- and medium-sized). Specializations are diverse, as
indicated in Table 2.

Table 2. Interviewee characteristics.

Consultant Gender Age Years in Company Own Hours per Week Branch of Firm Size of Firm *

Junior 1 Male 24 1 50–55 Marketing Small
Manager 1 Male 46 9 45–50 Marketing Small

Junior 2 Female 25 1.5 45–55 Healthcare Medium
Manager 2 Male 46 15 45–50 Healthcare Medium

Junior 3 Male 27 1.5 40–50 IT Large
Manager 3 Male 42 13 70 IT Large

Junior 4 Male 27 2.5 50–55 Corporate
Finance Medium

Manager 4 Male 35 11 50 Corporate
Finance Medium

Junior 5 Male 25 1 60 Strategy Large
Manager 5 Male 30 5 50–70 Strategy Large

Junior 6 Male 27 1.5 50–60 M&A Large
Manager 6 Male 34 8 50–80 M&A Large

Junior 7 Male 26 1.5 45–60 IT Large
Manager 7 Male 30 6 40–80 IT Large

Junior 8 Female 25 1.5 40–45 Strategy Small
Manager 8 Female 28 4 45–60 Strategy Small
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Table 2. Cont.

Consultant Gender Age Years in Company Own Hours per Week Branch of Firm Size of Firm *

Junior 9 Female 25 1 45–60 Human
Resources Medium

Manager 9 Female 35 8 40–60 Human
Resources Medium

Junior 10 Female 28 3 40–80 Innovation &
Change Medium

Manager 10 Female 35 6 40–80 Innovation &
Change Medium

Junior 11 Male 27 1 50–70 Strategy &
Operations Large

Manager 11 Male 37 9 50–60 Strategy &
Operations Large

Junior 12 Male 28 1.5 55 Strategy &
Operations Large

Manager 12 Male 48 4 50–60 Strategy &
Operations Large

* Number of employees in consulting departments based on http://www.vault.com/. Last accessed: 18 May 2016).
Small: <100 employees; Medium: 100–500 employees; Large: >500 employees.

We selected respondents through “convenience and snowball sampling” [61] (p. 127), with
the first few interviewees recommending possible candidates at other firms, mostly starting with
the juniors and then connecting to their managers. Juniors and managers with the same number
work together.

2.3. Interview Procedure

The interviews lasted an average of 45 min, ranging from 30 to 60 min. We offered anonymity,
requested permission to record and started with a short personal introduction of interviewers and
interviewees. All interviewees were informed about the study beforehand and gave their informed
consent for inclusion before they participated in the study. The study was conducted in accordance with
the guidelines of the School of Business and Economics at Vrije Universiteit Amsterdam. We explained
to the interviewees that we would talk about tensions in the manager–employee relationship, based on
three jokes (two of them were cartoons, and one was a text joke). The aim was to explore how consultant
managers and their juniors experience the dirtiness of the management pressures. The three jokes
were a starting point for doing very open interviews, in which we discussed each joke (see Table 3)
for 5–15 min. The first one resonated most with the experiences of consultants resulting in long
conversations, with the last one being the least.

Table 3. Three consultant manager jokes indicating moral taint.

Manager A in his office: What are they complaining about . . . . The work is challenging, interesting, demanding!
Manager B: AND we let them do it 80 h per week!
Fran (2009) Retrieved from:
https://www.cartoonstock.com/, accessed: 23 March 2017

Manager A to Manager B when walking through the office: Naturally our workers look happy. The penalty for not being happy
is instant dismissal
Financial Times, 20 May 2013. Retrieved from:
https://www.ft.com/content/41f990f0-b955-11e2-bc57-00144feabdc0#axzz2U2zMvxmp, accessed: 23 March 2017

Please don’t tell my mother I’m a consultant.
She thinks I play guitar in a strip joint.
Consultant Jokes Retrieved from:
http://www.weitzenegger.de/en/to/jokes.html, accessed: 23 March 2017.

As jokes do not present the truth literally, it helped us to introduce our topic in a stimulating, but
when reflecting on it, not a leading, but rather a very open way [62]. Interviewees were first asked to
interpret the jokes (for instance junior 9 said, “cartoon 1 is exaggerated.”), then they could explain if
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or how the jokes related to their work contexts (“this (80 h a week) rarely happens here”), and what
further associations they had. Most respondents recognized aspects of the dirty management style
illustrated in cartoon 1. Related to cartoon 2, the first response of junior 1 was: “What do they mean by
this? That you always need to be happy at work? Or that you should pretend you are happy? With
that I agree, as you don’t want to show your boss you don’t feel happy.” Many respondents recognized
aspects of cartoon 2 due to their own personality or an “up or out” culture in their consultancy. For the
same reasons of personality and company culture, others felt less connection to this cartoon. The third
joke was hardly representing how respondents felt about what they have to do, and they did not
recognize this dirty image of the job, like manager 2, who said, “I would put banker here instead of
consultant.” All consultants stated they were proud enough to tell what they do, and did not recognize
the suggested shame for being a consultant. However, some did refer to other “sick stereotypes” they
encountered, like junior 9 who went on holiday, introduced herself as a consultant, getting the question
in return, and said, “where is your lease car and credit card?” The quoted interpretations illustrate that
respondents made sense of all three jokes in their own way, by referring to their own experiences.

After this free interpretation, the interviewer facilitated a broad discussion including probing
questions concerning over-demanding managers, observed critical evaluations of the behaviour of
consultant managers, the experienced effects of their leadership style, and how managers and juniors
where coping with the situation of pressuring leadership and its morally tainted nature. None of such
coping was suggested in the jokes, with only the pressures and the reputation proposed. Starting
a conversation with a respondent by asking for interpreting three jokes is new, but doing open
explorative interviews aligns with prior research on dirty work (cf. [3,24,33,34]). It is a good way
to explore experiences with work pressures, leadership and dirtiness, and it fits our nascent field of
research as outlined by Edmondson and McManus [63] (p. 1170).

2.4. Data Analysis

To analyse the interviews, we worked mostly abductive. We applied elements of a grounded
theory approach in our coding [64] but also used existing dirty work and moral leadership tactics
to interpret the data. We kept an eye out for any codes that did not fit the existing theoretical labels.
To do so, the transcribed interviews were coded with the qualitative data analysis tool Atlas.ti (ATLAS.ti
Scientific Software Development GmbH, Berlin, Germany). This resulted in 814 relevant codes with
data-driven summarizing labels mostly connected to one quote only, and incidentally to two. Both
authors coded iteratively and pointed upon which they disagreed with were discussed and then
aligned. An overview of all codes can be found below in Table 4. In the results section we present
codes related to dirty leadership pressures and related effects in Table 5, codes related to normalization
tactics in Table 6 and codes related to moral leadership tactics in Table 7.

The leadership pressures and their effects on juniors were coded as morally dirty based on two
ethical perspectives: deontology (pressures) and consequentialism (effects). Criticized stressors, such
as long working hours and high work pressure, were coded as morally dirty from a deontological
point of view. For example, demanding more hours than allowed by law does not conform to duty [65].
Codes identifying criticized negative effects, such as burnout, decreased wellbeing, or high turnover
rates caused by health problems, were coded as immoral from a consequentialist perspective [66].
Normalization and moral leadership tactics were labelled with existing concepts from the discussed
literature, except for the new ones that emerged from the data. Our findings suggest that moral taint
experienced by consultant managers is not only mitigated by taint normalization, but also by known
and lesser known moral leadership tactics. A process model summarizing the main codes and sub
codes (in the boxes) and their relationships (arrows) is presented at the start of the results section
(see Figure 1).
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Table 4. Parent, child and grandchild codes.

Parent Codes Child Codes Grandchild Codes

Morally dirty
leadership

Dirty pressures
Long working hours and high workload

No support; barriers to request help
Focus on results instead of wellbeing

Dirty effects
Burnout

Decreased wellbeing & performance
High turnover rate due to pressure

Normalization
tactics

Defence

Social comparison
Condemning condemners

Acceptance
Gallows humour

Confronting –

Occupational ideology
Reframing

Recalibrating
Refocussing

Social buffers –

Moral
leadership

tactics

Individual tactics

Personal support by compassionate managers
Open culture for social control
Approachability of managers

Responsibility given to employees
Being a moral example

Institutionalized tactics
Institutional support through selection of the right candidates, performance

reviews & training
Compensation time & acknowledgement policies

3. Results

Figure 1 presents a conceptual model representing our coded categories. The model illustrates
how pressures due to leadership are experienced as morally dirty by both junior consultants and their
managers, and how this experience of moral taint invites on the one hand normalization responses as
predicted by dirty work literature, but on the other hand also moral leadership initiatives to prevent
or moderate the negative effects of leadership pressures. The reported forms of moral leadership we
found require different levels of agency, and are relate to juniors, managing consultants and those who
can design institutions at consultancies. We first reported leadership pressures experienced as dirty,
second normalization tactics as coping response and third moral leadership practices as an alternative
response, as seen from the perspective of managers and junior consultants.

 

Figure 1. Moral taint constructions linked to management, and response strategies.
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3.1. Moral Taint Due to Pressuring Management

The interviews revealed stressors and effects due to pressuring management that interviewees
perceived as morally tainted. Respondents expressed their interpretations of moral taint quite explicitly
through negative judgments or more implicitly: facts were given and the audience was left to pass
judgment. Table 5 summarizes the shared interpretations of managers and junior consultants, and
gives for each of the codes their groundedness (how many quotes we could label with the same code)
and an illustrative quote of both managers and juniors. It is important to note that the pressuring
management style is criticized substantially more often than its negative effects.

Statements from both junior 7 and manager 12 in Table 5 indicate it is quite common in consulting
to be asked to work up to 60 h a week and incidentally up to 80 h a week. This is substantially longer
than the Dutch maximum of 40 h a week. For a period no longer than 16 weeks, Dutch labour law
allows workers to work up till 48 h a week on average [67], but consultants are asked to work much
longer. Because of projects with overlapping deadlines, pressuring managers and demanding clients,
junior 11 (Table 5) compares his work environment to that of a “pressure cooker”, suggesting the
pressures are far from comfortable. Of all dirty leadership pressures, required work hours are criticized
most by the juniors, and managers admit the pressures are as high as the juniors indicate. It makes
the management style morally tainted; for instance, junior 10 said (laughs while looking at cartoon 1),
“This is anonymous? Yes, this applies to my manager! This is quite bad indeed. But I need to add some
nuance. I recognize this, but it is also something I want to do. I chose to work the 60, 70, 80 h. And I
seek challenges, new clients, personal development, etc. This works bi-directional.”

While the pressures mentioned above can also be attributed to the work context, and not only
to the manager, juniors specifically mention the formal distance they can feel between themselves
and their demanding managers. When facing difficulties, juniors can feel “ashamed” for opening up,
sensing it is better not to “lose face” by admitting they struggle with the work pressures (see junior 4
in Table 4). Managers recognize the experience of this distance (like manager 3 in Table 4) and admit
“you often discover it (overload struggles) later than their direct environment”.

Related to this is the focus on results. Consulting firms are organized around meeting productivity
and sales targets, causing managers to be primarily concerned with the productivity aspect of their
juniors’ performances, and the cost of their juniors’ wellbeing. As a result, juniors criticize the aspect
of being treated as a source of profit. Junior 10 (Table 5) explains it is key that the “client is happy”, and
feels that it is a “dangerous criterion”, as it can push you too far. Managers confirm this, and admit
that “consulting is a hard environment” (manager 9), which adds to the list of morally dirty aspects in
the leadership style.
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Table 5. Management-induced pressures perceived as morally tainted.

Category Groundedness Illustrative Quote

Tot
283

Jr
153

M
130

Dirty pressures 246

Long working
hours and high

workload
111 63 48

“Yes, juniors work long hours. There are projects where they work for longer
periods about 60 h a week.”—Manager 12.
“Consulting is working from deadline to deadline. And if a deadline requires
a lot, then working 80 h occurs easily.”—Junior 7.
“Working here is working in a pressure cooker. It is just hard work. You
have deadlines.”—Junior 11.

No support;
barriers to request

help
78 50 28

“Often juniors are ashamed, like, I am so young, why does it happen to me?
As a manager you often discover it [overload struggles] later than their direct
environment, and that it does not go well.”—Manager 3.
“I know myself. I sure have my issues here. But I would never go with
those to my boss. . . . opening up could be seen as a loss of face.”—Junior 4.

Focus on results
instead of
wellbeing

57 26 31

“Consulting is a hard environment. As a junior you have to satisfy your
project managers. Failing to satisfy your manager can only happen 1 or 2
times. Then they look for someone else.”—Manager 9
“The key rule is: as long as the client is happy. And that can be a really
dangerous criterion, in which you can easily go too far.”—Junior 10.

Dirty effects 37

Burnout 18 5 13

“What I do see, is the age at which people come down with long-term illness
is rapidly declining. I have an increasing number of people under 30
coming to me with such symptoms.”—Manager 3.
“If you struggle with boundaries, and want to do everything perfectly,
working as a consultant is not sustainable. And that’s what happened to me.
I made myself sick.”—Junior 10.

Decreased
wellbeing &
performance

10 4 6

“If you are not handling them [the stressors of consulting] well, you see that
in your performance. Then you don’t even like working here, and you
couldn’t care less about performance.”—Manager 5.
“If it is not your own choice to work 80 h a week. It is also not constructive,
for either you or your results.”—Junior 10.

High turnover rate
due to pressure 9 5 4

“In the moment you are like ‘Okay, we have to get through this’. But you
know it’s not sustainable. You can’t let juniors work that many hours for
several weeks on projects. You know that they will leave after a year or so.
It’s not sustainable.”—Manager 12.
“If people are really unhappy with their projects, they will ask if this is the
right job for them, and then they leave.”—Junior 11

Tot = Total; Jr = Junior consultant; M = Manager.

The juniors and managers not only criticize the moral dirtiness of the cold management style
with the focus on results and low tolerance for personal failure. To a lesser extent, they also criticize
the immoral effects of such high pressures. Burnout is mentioned most often, and also qualified as
the most negative consequence. Manager 3 (Table 5) indicates that increasingly young colleagues
suffer from burnout. In addition, junior 10 admitted that she had suffered from a burnout herself.
Although we cannot quantify based on our interview data, literature on consultants does indicate a
high prevalence of burnout, stress and related psychological problems among consultants, in line with
our findings [17,19,20,56].

Some workers, rather than having a burnout, share that they become mentally imbalanced, feel
depressed, or have negative emotions. The quote from manager 5 in Table 5 illustrates how stress
reduced his performance and work satisfaction. At times that too many stressors escalated “you
couldn’t care less about performance”, a finding also observed by Espeland [68] (see p. 180).

A related effect criticized by our interviewees is the high turnover rate among juniors. It is seen
as response to the extreme demands they face. The quotes from manager 12 and junior 11 in Table 5
indicate this, as you “cannot let juniors work that many hours” (manager 12). “They will ask if this is
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the right job for them, and then they leave.” (junior 11). These critiques again indicate dirty leadership,
and question the sustainability of the work for juniors.

Juniors and consultant managers are surprisingly aligned in their judgements of when and
where their occupation crosses the borders of acceptable work demands. They clearly articulate
which leadership pressures and effects are unacceptable against the norms and laws in society.
These internalized critical social judgements give stress, as discussed in the dirty work literature,
in addition to the work pressures themselves. Therefore, the motivation to normalize an experience of
moral taint will be higher, the more conscious you are about the critical public and peer judgements.
Both the juniors might normalize (they do not like to be seen as a victim) as well as the pressuring
managers (who do not like to be seen as over-demanding).

3.2. Normalizing Morally Tainted Management

If members of an occupation feel aspects of their work are perceived as morally dirty, they are
found to engage in normalization to protect their self-image [24,31]. The occurrence of normalization
signals foremost a perception of taint. By using normalization tactics, the interviewees tried to
mitigate their own experience of being seen as morally tainted, as this causes stress. Our interviewees
applied several normalization tactics when discussing their leadership experiences. Table 6 shows
that the normalization tactics are well grounded. Remarkably, juniors illustrate normalization more
than managers.

Table 6. Taint normalizing tactics that mitigate the experience of moral taint in consulting.

Category Groundedness Illustrative Quote

Tot
171

Jr
101

M
70

Defence: mainly
social comparison,
also condemning
condemners, etc.

64 40 24

“I think the reputation problem for consultants has become less over the years.
Bankers have a bigger problem. . . . Lawyers as well, and medical specialists.
. . . , why should the latter earn so much?”—Manager 2.
“Yes, I don’t work from 9 to 5. . . . These people have a mentality like,
whatever. That does not fit me. So, I don’t work from 9 to 5. But I would hate
that. . . . Actually, I think that working 9 to 5 is more of a regime than working 80
h.”—Junior 10.

Confronting 51 23 28

“I made the calculations myself. Look, I work from 8 A.M. till 7 P.M. That is 55 h.
To make it 80 h would mean I could not sleep anymore. That is not how it
works.”—Manager 5.
“I understand that cartoon saying we work 80 h, but it is exaggerated. Who is
working 80 h . . . ?”—Junior 1

Occupational
ideology 46 31 15

“I really like consulting. What I like is to help others and explicate things. The
way I see consulting, is that it helps others. So no way am I ashamed of
that.”—Manager 4.
“There are people here that can’t say no; they can’t stop. But they really like
that and do great work because of that. They are actively seeking such
pressure.”—Junior 6

Social buffers 10 7 3

“My wife and I, we both work as consultants, so we understand each other in
terms of work and our careers.”—Manager 3.
“When I told my uncle that I wanted to become a consultant, he. . . . was very
negative. But I think, among the young professionals, among us, consultancy
is being highly appreciated.”—Junior 8.

Tot = Total; Jr = Junior consultant; M = Manager.

Instances of taint normalization illustrated in the interviews were most often defensive, with
social comparison applied the most. Other forms of defence included condemning condemners,
acceptance, and a few instances of gallows humour. Manager 2 in Table 6 demonstrated the use
of social comparison by relating the moral reputation of consultant managers to, in his eyes, the
worse reputation of some other professions: “Bankers have a bigger problem. . . . Lawyers as well.”
Condemning condemners was used to normalize consultants’ long working hours. Compared to
her own schedule junior 10 considered working from 9 to 5 “more of a regime”. This defensive
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normalization intends to mitigate the feeling of moral stigma due to leadership pressures put on you:
with long working hours, you can still feel better off than the 9-to-5 employee.

Confronting public opinion was a second normalization tactic repeatedly used by juniors and
managers. With this tactic, someone proactively confronts the public’s perception of occupational
taint, intending to change the view. Junior 1 and manager 5 in Table 6 tried this by correcting the
stereotypical belief that consultants always work 80 h a week, as suggested in one of the cartoons.
Junior 1 argued this is exaggerated and manager 5 stated that it is impossible: “Look, I work from 8 a.m.
till 7 p.m. That is 55 h. To make it 80 h would mean I could not sleep anymore.” We thus find opposite
opinions: many consultants complain about workweeks up till 80 h, as illustrated in Table 4, while
manager 5 denies it even as a possibility. Still, he does admit a 55-h average workweek (not counting
the weekend)! Another theme for confronting public opinion is the lack of humanity in consultant
leadership due to the results-oriented work culture (see Table 5). Consultants are confronting the
universality of this tainted aspect of their work suggested in the second cartoon, but less so than the
80-h figure from the first cartoon.

Third, occupational ideology tactics were practiced. Consultants transformed negative opinions
about their profession into more positive ones, by reframing, recalibrating and refocusing. Junior 6
recalibrated long working hours and high workload when he stated people “do great work because of
that”; this recalibrated the extra effort as simply needed to reach the intended effects. Furthermore,
manager 4 reframed the harsh conditions juniors face by emphasizing that they are “helping others”,
thus presenting the efforts of juniors in a different light. Examples of refocusing included shifting
attention to aspects of the work that made consultants proud or happy, like their impact, their pay or
their status.

Although creating social buffers supports in-group protection, we found it rarely used to
normalize the high-pressure work context. Manager 3 and junior 8 made a distinction between
“us” versus “them” as outsiders: “us, young professionals, we appreciate it”, or “my wife and I, both
consultants, we understand” (see Table 6).

While we interviewed an equal number of managers and junior consultants, the juniors illustrate
normalization tactics more. As juniors could be seen as victims with a low degree of agency,
normalizing can help. They need to give their best efforts in order to survive. Still, they have a
responsibility for their own health, actually more so than their managers. They also have the agency to
choose for the job, and they can quit. Managers have more influence: although they have to play their
part in the up or out performance system, they are also the ones pressuring their juniors. Managers can
make a difference, but their agency to prevent an output oriented and pressuring form of leadership
has limits as well, which makes normalization still a convenient way out.

3.3. Moral Leadership to Prevent Moral Taint

Whereas normalization mitigates the experience of stress caused by the feeling that you have a
dirty job, interviewees also tried to prevent a morally dirty image by influencing the effects of high
work pressures and the extreme focus on results. We have coded many of these prevention tactics
as moral leadership because they exactly match the tactics mentioned in this literature. However,
institutionalized forms of support for juniors, like frequent performance talks, acknowledgement
policies and tailored selection procedures (italicized in Table 7), were new to moral leadership literature.
Still, they fit the same rationale of preventing the criticized consequences like burnout or emotional
imbalance, and of counteracting the impression of immoral values in the leadership style like the strong
output orientation and lack of humanity. Additionally, they help managers to execute traditional moral
leadership tactics by organizing how and when they give attention to juniors.
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Table 7. Moral leadership tactics used to prevent moral taint.

Category Groundedness Illustrative Quote

Tot
350

Jr
181

M
168

Personal support
by compassionate

managers
96 30 66

“I always ask them a lot of questions, like ‘What does your day look like?
What are your responsibilities? What costs too much energy?’. With that,
you intend to start something, and make the junior rethink
himself.”—Manager 8.
“I work around 60 h now. . . . They monitor that you do not work too much.
. . . You have conversations like ‘you leave the project too late every time’.
That is your manager who talks to you individually.”—Junior 8.

Open culture for
social control 61 34 27

“It is very important to ensure that your employees dare to speak up, to
create an environment in which people feel safe.”—Manager 10.
“There are people that I see three times a week, who could assess my
feelings better (than my manager). So I think it is the role of everyone:
social control.”—Junior 9.

Approachability of
managers 59 40 19

“I surely am approachable. And I am definitely open to those
conversations (about stressors).”—Manager 10.
“There is no barrier to approach my manager. If there were something
bothering me, I could tell him. I also know other stories . . . . Here the
doors are always open.”—Junior 4

Responsibility
given to employees 58 42 16

“Everybody has their own responsibilities. Of course, I will have the final
responsibility, but I don’t manage their daily activities . . . . We give them
free reign.”—Manager 4.
“In the beginning you get a lot of guidance.... Now, after 1.5 years, I am
much more pro-active. I say I want to do this or that. I organize and plan
myself.”—Junior 6

Institutional support
through selection of
the right candidates,
performance reviews

& training

48 25 22

“The other day, I conducted some job interviews, in which I explicitly
asked: “What do you think of working over night?”. . . . So I test them, to
see if they need structure or not.”—Manager 9.
“We have an HR (Human Resource) cycle, in which we have a talk about
performance, a talk on development and several training courses.”—Junior
2.
“We recently got a case about work-life balance. . . . Here we got taught
how to say ‘no’ to managers.”—Junior 9.

Compensation time
& acknowledgement

policies
22 9 13

“‘If we require our employees to work on the weekends, we compensate
for that. We send a gift coupon to the family, especially if it happens more
often, or we send flowers. And if we require our employees to work hard
for an extended period, we send them on a weekend trip with their
family.”—Manager 3.
“We often hear ‘thanks for your help, you did really well’ . . . . After
every project we go out for dinner . . . . Sometimes there also is an event
and you get some award for your contribution (he shows an award),
awards like that.”—Junior 6

Being a moral
example 6 1 5

“People try to guard their image. But people should let that guard go.
Saying ‘Okay, this is who I am; I am putting it on the table’. And then it’s
easier for people to open up also. So, if you open up, they open
up.”—Manager 11.

Tot = Total; Jr = Junior consultant; M = Manager.

3.3.1. Traditional Moral Leadership Approaches

Managers most often mention the importance of compassion and support for their juniors,
which aligns with moral leadership theory [29,30,49–51]. It implies managers not only try to be
actively aware of the stressors they put on juniors, but also make them discussable. In our interviews,
managers emphasized the importance of actively approaching juniors, especially those who seem
stressed. Manager 8 claimed she “always asks them a lot of questions”. Her junior (junior 8 in Table 7)
confirmed this.

A second aspect, also mentioned in moral leadership literature, is an ‘open culture for social
control’, as it creates positive social effects [29] (p. 139). This is relevant, as consultants mostly work
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together in project teams [69] (p. 559). Our interviewees illustrated how managers help to establish
an open culture, in which peers are encouraged to express their feelings to each other. Manager 10
(Table 7) stated how important it is to create an environment in which everybody can ‘speak up’. Her
junior (10) confirmed the open culture and the social control: “I experience the social control. It means
there is sufficient attention for the persons themselves, and how they really feel, instead of only a
result focus, this extreme focus.” Junior 9 (see Table 7) has a similar experience of social control, and
mentions that colleagues take care of each other.

Third, managers try to be approachable and to react with understanding and forgiveness if juniors
approach them. Manager 10 stated that if a junior dared to approach her, she would definitely listen
and then try to manage the problem. Manager 4 illustrated a similar attitude: “You try to find out
what is the matter, and then seek for a solution together. That cartoon suggesting to dismiss them
immediately is not our approach, and I would not support it.” His junior confirmed the approachable
“the doors are always open” and the forgiving approach of his manager (junior 4, Table 7), but he
knows other stories as well, where you “first need to book your appointment”.

The impact of acting as a moral example is sufficiently discussed in the literature, as documented
in our theory section. However, the tactic was hardly mentioned by our interviewees, indicating it is a
difficult one in the context of consulting. Manager 11 (Table 7, bottom row) acknowledged that juniors
find it difficult to open up about stressors, and yet he expressed that if he became open about himself,
“it is easier for people to open up also”. Only one junior (junior 9) referred to exemplary behaviour of
one manager who did not respond to an email she had sent on a Sunday. That manager explained
later that the weekend should be weekend. However, this does not seem to be standard practice in
this occupation.

3.3.2. Juniors’ Role in Making Moral Leadership Work

The fourth moral leadership tactic we found (based on groundedness) was giving responsibility
to the employee, a practice most often expressed by juniors. By making the juniors more responsible
for how they perform their tasks, their feelings of helplessness and lack of control can decrease [30].
Manager 4 (Table 7) stated that he tries to foster autonomy of juniors by not getting involved in their
daily tasks. Giving autonomy to plan his or her own schedule and projects reduces the negative impact
of workload and deadline stress. Juniors are supported to develop this autonomy, as mentioned by
junior 6, and such autonomy is indeed expected. Manager 6 explains: “If they have a problem, they
should call me. Sometimes at the end of a call, they just thank me for the talk. It can help to better
make sense of a difficult situation. But they have to approach me, as we discussed before. And that
does not always happen.”

3.3.3. Institutional Approaches to Moral Leadership

Respondents also referred to institutionalized practices, such as the monitoring of juniors through
monthly or quarterly performance reviews next to the annual talk. Junior 2 mentions that her
consultancy organizes different types of formal evaluations every year (see Table 7), and elsewhere in
the interview she refers to evaluations “after every project”. It gives juniors a platform to speak up,
and this way it is institutionalized that they receive sufficient attention from their managers. Trainings
are institutionalized as well, as illustrated in the quotes from juniors 2 and 9 in Table 7. Examples are
work–life balance workshops and personal development courses that better prepare juniors to handle
the work stress.

Additionally, consultancies make use of an extensive selection process, aimed at hiring these
juniors who are sturdy enough to handle the stress of being a consultant, as explained by manager 9 in
Table 7. Some people like a challenging work environment and are able to handle the lack of structure
for many years. However, the work is too demanding for many others, so consultancies are aware
of the importance to pick the right people, in order to protect their reputation as an employer and to
manage the consequences of the severe work pressures up front.
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A second group of institutionalized practices to counter the moral taint of pressuring management
includes compensation and acknowledgment. Overwork or high pressure is not compensated by
additional pay, because it is seen as part of the job. However, managers often give juniors visible
recognition after a stressful period. For instance, juniors are given dinners, social events, flowers,
a couple of days off and even vacations. The quote from manager 3 (Table 7) illustrated this
practice. The manager acknowledges the stress, and marks it as out-of-the-ordinary. In addition
to acknowledging the stress, he compensates his juniors with time to recover, ultimately also hoping to
prevent severe consequences. His junior confirmed his work is quite intense now, heading towards
the end of several projects, “but you also know you can slow down after the deadlines. That is quite
accepted” (junior 3). Junior 6 illustrated another practice explained by manager 3: “we often hear:
‘thanks for your help, you did really well’.”

The combination of traditional, more personal, and consultancy-specific institutionalized practices
to support juniors demonstrates that the direct managers are not the only ones who take responsibility
for supporting juniors. The organization as a whole has taken action to prevent escalation of
stress. These institutionalized practices aim at making the consequences of the stressors less severe
and the management more humane, at the same time reducing perceptions of moral taint in the
eyes of the juniors and their managers. Such multi-level moral leadership is potentially a more
effective approach to coping with perceptions of morally tainted leadership than taint normalization.
Normalization only targets at the stress due to perceptions of taint, which is symptom management.
Moral leadership targets the specific causes behind these perceptions. Additionally, given the fact
that the pressuring leadership style is far more criticized than its effects (see Table 5), the multi-level
approach seems promising.

4. Discussion

In summary, we found that moral leadership approaches were discussed quite a lot when
compared to normalization responses. Twice as many quotes (350 vs. 171) illustrated moral leadership
tactics in response to the dirty leadership images. When reflecting on moral leadership approaches,
juniors and managers emphasized different options. Managers mentioned their active compassion and
support of juniors twice as often as juniors, whereas juniors mentioned the approachability of their
managers more often as important to them. Still, juniors and managers referred to the same kind of
tactics. This, together with the ample groundedness of the codes, indicates good saturation.

Table 5 shows that the leadership style of managers is more often constructed as dirty (246 quotes)
than the resulting effects (37 quotes). However, the number of quotes is not very conclusive regarding
this dirtiness as something “essential”. The mentioned effects like burnout are really problematic
and not mentioning it might even be an avoidance or denial strategy. Still, there is a lot of talk
about the dirtiness of the leadership style and this is a big issue in the construction of consultants’
dirty leadership.

Moral leadership aims at neutralizing such dirtiness. For instance, the impressions of an
output-oriented and pressuring leadership style resulting in long working hours and high workloads
is countered by traditional moral leadership tactics. They counter the stigma that managers
do not provide support and have no empathy, as these traditional tactics are targeting exactly
these aspects of dirtiness in the leadership style. Institutionalized moral leadership tactics, like
regular performance talks, training, selective hiring and various compensation tactics, are also
discussed a lot, which indicates their social visibility, with the construction of a better leadership
impression. These institutionalized approaches seem specific for our high-performance setting, and
might be relevant to other high-pressure contexts as well, such as investment banks or law firms.
The applicability of the individual moral leadership tactics must be much wider, as these tactics have
been found in many other work contexts already [29,30,49,50].

The findings of our study contribute to the literature on moral taint and moral leadership.
First, we found that moral problems that cause a dirty leadership image can be targeted with moral
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leadership approaches [29,30,49]. Consulting managers engage in many forms of moral leadership to
counterbalance what juniors and managers socially construct as a dirty leadership style. Especially the
pressuring leadership style, like focusing on output only and lack of personal attention, is experienced
as dirty in the image of consultant management. Traditional moral leadership tactics target such dirty
aspects in the leadership style directly. Thus, they socially construct alternative and more ambiguous
leadership image: pressuring yes, but also committed. As deeds can speak louder than words, this
approach seems quite relevant for influencing a dirty leadership image. Except for confronting
public opinion, normalizing mainly has a focus on individual stress reduction due to a dirty image.
Our findings add a new repertoire of tactics to the literature on moral taint (cf. [3,24,26,35]). As a
consequence, normalization tactics are just one way to respond to the experience of moral taint.

On a more critical note, we found that some of the propositions in Ashforth and Kreiner [31]
did not hold very well in the context of consulting. For instance, proposition 4 that morally tainted
professions are assumed to mostly engage in group-level defensive tactics, and proposition 10 that such
professions create social buffers to normalize taint were not very prominent in our context. We found,
similar to findings by Vaast and Levina [3], that the tactic of social buffering is not utilized much,
whereas defensive tactics are most frequently applied. Considering defensive tactics Ashforth and
Kreiner [31] assume in their proposition 11 that condemning condemners is the most common one
to normalize moral taint, however, in our study, social comparison is the most reported normalizing
tactic, a result that aligns by and large with the findings of Vaast and Levina [3] situated in the banking
industry. Unlike the propositions in Ashforth and Kreiner [31], we found many instances of confronting
public opinions about the dirtiness of consultant leadership. Probably, effectively normalizing moral
taint largely depends on context, as both banking and consulting belong to the professional service
sector. As professional service industries are a growing field of employment in today’s societies, future
research should address these high-performance sectors more specifically when studying morally
tainted leadership and the potentially tainted health consequences for employees, like burnout. It is
important to study such consequences, and possible gender, role or seniority differences based on
a quantitative research design, to better tease out to what extent normalization attempts cover up
such consequences.

Second, we contribute to moral leadership literature by finding that consultant managers not only
apply traditional moral leadership approaches like being approachable, compassionate supportive
and encouraging. Consultancies also support managers with institutionalized measures that aim at
moral leadership, and that are new in this literature (cf. [29,30,49,50]). As the agency of managers
is constrained by institutional pressures, we see that the organization also creates counter pressures
with several specific HR practices. As these HR practices are quite visible, they help to clean up the
dirty leadership image, again with deeds more than words. Therefore, we invite moral leadership
literature to better include the organizational and institutional levels in its theorizing. By having
frequent performance reviews planned, trainings available, and several non-monetary compensation
policies in place, consultant managers mentioned how they are supported in taking responsibility
for the wellbeing of juniors. These institutionalized measures might be specific to high-performance
occupations with demanding top management, clients and projects, where it is very tempting to satisfy
client needs first and think about your juniors second [11]. Therefore, similar institutional support
might be relevant to other high-pressure professional service contexts, such as investment banking,
law firms and marketing agencies, or even at the more competitive top universities.

Our research has also some practical implications beyond the fields of moral leadership theory
and dirty work literature. We consider it a promising and innovative combination to facilitate moral
leadership of middle managers with supportive HR practices. Such tailored institutions might
help protecting employee health and reduce psychosocial risks at work, especially in settings of
knowledge-intensive work. These are high-performance work contexts where employees are often
ambitious and willing to give their best, but where burnout risks lure around the corner, especially
when employees do not feel they are seen and cared for, or rewarded for taking initiative and for acting
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responsible towards their organization, often at the cost of their own mental resources. Our research
shows that HR institutions can be further developed to support middle management in taking care of
their employees, inspired by moral leadership ideas. If organizations create such institutions to give
attention, to show compassion and to take responsibility for workers that give their best, it could help
to move away from the more bureaucratic, rule-based and one-size-fits-all HR institutions we are so
familiar with today.

5. Conclusions

The identified moral leadership approaches on both the levels of individual manager and the
organization add to our understanding of how organizations can influence their image of moral
dirtiness associated with pressuring, output-oriented management. Similar multi-level approaches to
support employees have been identified in Australian universities [36], and they seem promising in
empowering middle management to become moral leaders. However, based on our research findings,
we cannot answer yet to what extent individual and organizational moral leadership approaches
in consulting make life of juniors really better (see [16,17,19,44]). It is possible that they are merely
used instrumentally, to push performance of juniors just a little bit further, without irreversible
consequences for leadership reputation and employee health and wellbeing. What we can conclude is
that the morally dirty reputation of consultancies is not only articulated regarding the consultant–client
relationships [7–10]. Moral leadership issues between consultants and their managers are also publicly
addressed, and more prominently indeed than their moral leadership approaches.
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Abstract: Literature suggests that job satisfaction and health are related to each other in a
synergic way. However, this might not always be the case, and they may present misaligned
relationships. Considering job satisfaction and mental health as indicators of wellbeing at work, we
aim to identify four patterns (i.e., satisfied-healthy, unsatisfied-unhealthy, satisfied-unhealthy, and
unsatisfied-healthy) and some of their antecedents. In a sample of 783 young Spanish employees,
a two-step cluster analysis procedure showed that the unsatisfied-unhealthy pattern was the most
frequent (33%), followed by unsatisfied-healthy (26.6%), satisfied-unhealthy (24.8%) and, finally,
the satisfied-healthy pattern (14.3%). Moreover, as hypothesized, discriminant analysis suggests
that higher levels of job importance and lower levels of role ambiguity mainly differentiate the
satisfied-healthy pattern, whereas overqualification and role overload differentiate, respectively, the
unsatisfied-healthy and satisfied-unhealthy patterns. Contrary to our expectations, role conflict also
characterizes the satisfied-unhealthy pattern. We discuss the practical and theoretical implications of
these findings.

Keywords: health; job satisfaction; wellbeing; wellbeing misalignment; Millennials

1. Introduction

Employee wellbeing is a multidimensional construct covering various facets and experiences, and
it has no single definition [1–3]. However, probably the most influential narrative on wellbeing and
health in the workplace is the seminal review by Danna and Griffin [4]. After a thorough synthesis
of the literature, these authors propose a theoretical framework to organize and direct future theory,
research, and practice focused on wellbeing and health in the workplace. In their model, wellbeing is
proposed as the broader, encompassing construct that includes two main elements of the organizational
research arena. First, the model suggests including both generalized job-related experiences (e.g., job
satisfaction) and more facet-specific dimensions (satisfaction with co-workers). Second, the model also
suggests including general health as a sub-component of wellbeing, including mental (e.g., anxiety)
or physical indicators (e.g., blood pressure). Based on this model, we study wellbeing at work by
focusing on job satisfaction and mental health as main indicators of employees’ wellbeing.

Ceteris paribus, researchers often assume that job satisfaction and mental health are associated
with each other in a harmonious way, and this assumption is solidly based on previous meta-analytical
evidence. For instance, a meta-analysis of 22 studies of over 4000 workers in Hong Kong [5] and
another meta-analysis of 485 studies of over 250,000 individuals [6] show that employees with high
job satisfaction also show high levels of mental health. Thus, there is strong evidence that these two
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indicators of wellbeing may have a harmonious association in which high job satisfaction is correlated
with high mental health [5,6], and the opposite may be true, that is, low job satisfaction would be
associated with low mental health [6]. However, in this study we consider cases where job satisfaction
and mental health are associated in misaligned ways; i.e., high job satisfaction could be associated with
low mental health, and vice-versa. We first provide some examples of previous research describing
these paradoxical patterns, and then we propose and clarify the aim of this study.

The first misaligned wellbeing pattern is characterized by high levels of job satisfaction and low
mental health. For instance, an employee may be satisfied with his/her contribution to a new program
launch and, at the same time, stressed because the program unfolds more slowly than expected [7].
Another example of this type of misalignment is an employee who occupies a high-level job position
who, although enjoying greater job satisfaction, might also experience low mental health in the form
of high levels of job-related anxiety [8]. This type of wellbeing misalignment may also be present
when high performing employees with higher-than-average salaries have high job satisfaction but also
higher levels of job-demands, leading to emotional exhaustion and low mental health [2].

The second misaligned wellbeing pattern is characterized by low levels of job satisfaction and
high mental health. A situation illustrating this second scenario might be the case of overqualification.
Researchers have shown that overqualified employees, although reporting low levels of job satisfaction
in terms of payment, growth, and promotion opportunities or incentives, also report high levels of life
satisfaction, which is an indicator of mental health [9–11]. As such, this is a counterintuitive situation
and contrasts with the concept of wellbeing spillover, which suggests that the work-domain and
family-domain have similar effects on each other [12], and that low levels of job satisfaction should be
related to low levels of life satisfaction or mental health.

Together, these two misaligned wellbeing patterns challenge the concept of wellbeing spillover.
At the same time, they also challenge the idea that wellbeing at work should be more responsive
to conditions and activities in the work-domain, and that context-free wellbeing should be more
responsive to health or family-domains [13]. Paradoxically, what these misaligned wellbeing
patterns suggest is that specific conditions, activities, or situations at work may simultaneously
and independently impact several work-domain (e.g., job satisfaction) or context-free (e.g., mental
health) aspects of wellbeing.

Therefore, the main aim of this study is to make a theoretical contribution to the understanding
of misaligned wellbeing patterns. To accomplish this research aim, we propose two specific research
objectives. The first objective involves the empirical identification of four wellbeing patterns. We argue
that we can identify the four just mentioned wellbeing patterns by combining job satisfaction and
mental health; they are: the satisfied-healthy pattern (both job satisfaction and mental health are
optimized); the unsatisfied-unhealthy pattern (neither job satisfaction nor mental health are optimized);
the satisfied-unhealthy pattern (job satisfaction is optimized, but not mental health); and the
unsatisfied-healthy pattern (job satisfaction is not optimized, but mental health is). The second specific
research objective involves identifying organizational and personal antecedents that characterize and
differentiate each of the four patterns. Based on the model of health and wellbeing in the workplace,
proposed by Danna and Griffin [4], we consider organizational stress (in terms of role stress and
overqualification) and personal factors (in terms of job importance) as possible antecedents of the
four wellbeing patterns. In Table A1, we list the constructs definitions and their relationship with
employees’ wellbeing. In the following, we argue on the role they may have on the mis/aligned
wellbeing patterns.

1.1. Role Stress

Job-related role stress has been a topic of concern across multiple disciplines [14]. Role stress
can involve role conflict, role ambiguity, and role overload. Here, we briefly introduce how these
components are related to job satisfaction and mental health at work.
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Role conflict occurs when an employee receives contradictory or incompatible requests from
different parties, or when an employee needs to produce results in different contradictory aspects.
Role ambiguity occurs when employees may not have clear information about tasks required by their
roles, which makes them feel uncertain about what actions to take. In today’s workplace context, role
conflict and role ambiguity are salient characteristics in organizational settings. For instance, in complex
organizational environments (e.g., digitalization, job redesign, multicultural works), employees are
constantly required to fulfill multiple expectations and organizational roles that are ambiguous and/or
contradict each other [15–17]. Meta-analytic evidence shows that conflicting and ambiguous roles
correlate with low job satisfaction and low health [18], corroborating the role theory, which states
that role conflict and role ambiguity will lead to job dissatisfaction and anxiety [19]. However, the
strength of the effects of role ambiguity and role conflict on job satisfaction and mental health, although
significant, may not be same. Miles [20] indicated that role ambiguity has stronger effects than role
conflict on job satisfaction and mental health. Consistent with this finding, we argue that the stronger
effect of role ambiguity, compared to role conflict, on the unsatisfied-unhealthy pattern is still pending
confirmation. However, we do know that both role ambiguity and role conflict are significantly and
negatively related to job satisfaction and mental health.

Role overload occurs when employees have too much work to do within a limited time or with
limited resources, which increases the demands they must deal with. Role expansion theory states that
multiple roles are beneficial for the individual because the positive effects of strong engagement in both
paid work and family life outweigh the possible stressful effects on wellbeing [21]. Thus, engaging
in various roles (role overload), although depleting mental health, might have positive outcomes for
employee job satisfaction in terms of earning extra income, privilege, and status security [21,22], which
would be related to the satisfied-unhealthy wellbeing pattern. However, further research is needed
to empirically confirm whether role overload is positively related to job satisfaction, but negatively
related to mental health wellbeing.

1.1.1. Job Importance

Some scholars have shown that job importance, as an antecedent of employee wellbeing patterns,
is associated with high job satisfaction and life satisfaction [23]. Being satisfied with life may also
be related to positive mental health [10], which may predict the satisfied-healthy wellbeing pattern.
More specifically, studies have shown that jobs that provide employees with job facets that are
important to them can enhance their job satisfaction and decrease stress [24]. Therefore, we argue
that jobs that provide employees with intrinsic, extrinsic, and social job importance facets enhance
job satisfaction and mental health. Accordingly, based on role theory and empirical evidence on job
importance, we hypothesize that:

H1: Role conflict, role ambiguity, and job importance will mainly differentiate between the unsatisfied-unhealthy
and the satisfied-healthy patterns.

H2: High role overload will characterize employees with the satisfied-unhealthy wellbeing pattern.

1.1.2. Overqualification

Nowadays, overqualification is ubiquitous across European job markets, especially in Italy and
Spain, and even more so among younger employees [25–27]. Beyond its ubiquity, overqualification
raises concerns due to its negative effects on job satisfaction. For instance, studies conducted on young
Spanish and Italian employees show that overqualified employees have lower job satisfaction [9,26,28].

Some scholars explain the negative effect of overqualification on job satisfaction based on equity
theory. According to equity theory, employees compare the resources they put into work (such as level
of education, skills, knowledge, experience) to what they receive in return (e.g., payment, recognition,
or responsibility), in order to determine their sense of fairness [9]. When they perceive that their input
is greater than what they receive, they develop a sense of unfairness, and as a result, they experience
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dissatisfaction with their job. However, some studies have shown that, although overqualification
has a negative relationship with job satisfaction, at the same time, it has a null or positive indirect
relationship with mental health [10,26]. Therefore, we argue that overqualification might negatively
affect employees’ job satisfaction, but not necessarily their mental health. Furthermore, a study in
German firms on the effects of overeducation on productivity, comparing employees working in jobs
with similar levels of requirements, observed that overqualified employees are found to be healthier
and strongly work- and career-minded [29]. Therefore, we also hypothesize that:

H3: Overqualification will mainly discriminate employees with the unsatisfied-healthy pattern from the rest of
the patterns.

We test our hypotheses in a sample composed of young employees born between 1980 and
2000, typically called Millennials [30]. Knowledge about individual key outcomes such as wellbeing
and health in young employees is still limited and deserves the attention of researchers and
practitioners [31]. At the same time, there are approximately 1.8 billion millennials around the
world. In 2018, they represent nearly 50% of the global workforce [32]. Therefore, improving outcomes
for youth is fundamental to building more inclusive and sustainable societies [33], and one way to
this is by promoting full and productive employment and decent work for all [ . . . ] including young
people [ . . . ], which is part of the global agenda of the Sustainable Development Goals [34]. Figure 1
summarizes the four wellbeing patterns resulting from job satisfaction and mental health and the five
antecedents we are considering.
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Figure 1. Research Model.

2. Materials and Methods

2.1. Study Design and Procedure

Data were collected from a survey on the transition of young employees to the labor market,
which is part of the Valencian Institute of Economic Research (IVIE in Spanish). The survey was
designed to facilitate the socioeconomic and psychosocial analysis of young employees’ transition to
the labor market. Participants between 16 and 30 years old who had been looking for or had found a
job in the past 5 years were randomly selected for this study and then contacted by telephone. After
two attempted contacts, the researchers replaced non-respondents with a randomly chosen substitute
of the same age and gender. Considering the aims of this study, we focused only on respondents who
were currently employed. Employees contacted by telephone were always informed of the purpose of

300



IJERPH 2019, 16, 25

the study and assured of the confidentiality of the data. Those who gave their consent to take part in
the research were interviewed in their homes using a structured face-to-face procedure.

2.2. Participants

In all, 783 young Spanish respondents were selected for this study. This sample is representative
of all the regions in Spain. As mentioned above, the ages of the participants ranged from 16 to 30 years
old (Mage = 25.21, SD = 3.40), with slightly more females (52%). Most of the participants worked in the
private sector (82%), and most of them had a temporary contract (58%).

2.3. Variables/Instruments

Job satisfaction was assessed as the composite of extrinsic, intrinsic, and social job satisfaction [35].
This measure can be applied to a wide range of jobs. Extrinsic job satisfaction was measured with
seven items. A sample item is: “Indicate your level of satisfaction with your schedule”. Intrinsic job
satisfaction was measured with seven items. A sample item is: “Indicate your level of satisfaction
with the variety of tasks to perform”. Finally, social job satisfaction was measured with five items.
A sample item is: “Indicate your level of satisfaction with your coworkers”. All items were scored on
a 5-point Likert scale (from 1 = not at all to 5 = very much). The three subscales had good reliability,
α = 0.86 (extrinsic job satisfaction), α = 0.91 (intrinsic job satisfaction), α = 0.80 (social job satisfaction),
and α = 0.94 (for the composite of the three subscales).

Items measuring health belong to the scale of the General Health Questionnaire, developed by
Banks [36] in young community sample. The reliability of the 12 items reported by Banks [36] was
α = 0.76. In the current study, we applied four items with higher factor loadings to measure employees’
health. A sample item is: “In the last few weeks I have noticed being constantly overwhelmed and
under stress”. The respondents answered on a 5-point Likert scale (from 1 = strongly disagree to
5 = strongly agree). The scale showed good reliability (α = 0.76).

Job importance was assessed as the composite of extrinsic, intrinsic, and social job importance [37].
We chose 19 items to measure job importance provided by England and Harpaz [37]. Items were
preceded by the phrase “Please, indicate the importance that each of the following aspects of the
work has for you”; sample items for each facet are: “Security at work”; “Useful work for society”;
“Meaningful work that makes sense to do.” The respondents answered on a 5-point Likert scale
(from 1 = nothing to 5 = a lot). The scale showed good reliability (α = 0.89).

Role ambiguity was measured with the scale provided by Rizzo et al. [19]. The original reliabilities,
reported by Rizzo and colleagues in two different samples were good (α = 0.82). In the current study,
we selected three items with higher factor loadings to measure role ambiguity. A sample item is:
“I know how and what my responsibilities and competencies are at work”. The respondents answered
on a 5-point Likert scale (from 1 = strongly disagree to 5 = strongly agree). We performed reverse-scoring
of the three items. This scale showed good reliability (α = 0.80).

Role conflict was measured with the scale provided by Rizzo et al. [19]. The original reliabilities in
two different samples were α = 0.82. In this study, we selected three items with higher factor loadings
to measure role conflict. A sample item is: “I receive incompatible requests from two or more people”.
The respondents answered on a 5-point Likert scale (from 1 = strongly disagree, to 5 = strongly agree).
This scale also showed a good reliability (α = 0.75).

Role overload was measured with the scale of perceived work overload, proposed by Cooke and
Rousseau [38]. In the current study, we selected three items with higher factor loadings. A sample
item is: “I have too much work to do everything well”. The respondents answered on a 5-point Likert
scale (from 1 = strongly disagree to 5 = strongly agree). This scale showed a good reliability score in this
study (α = 0.82).

Overqualification was measured with the item: “If an individual had to perform your job, what
level of education would you recommend him or her to have?” Participants responded on a 12-point
scale of the International Standard Classification of Education—ISCED ((from 1 = no studies (ISCED
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level 1) to Doctorate (ISCED level 12)). We also considered the individual level of education and
transformed both the recommended level of education and the individual level of education into
years of education. To determine whether an employee was overqualified, the recommended level
of education was subtracted from the level of education achieved. Negative and zero scores were
considered indicators of education under-qualification and match, respectively, and positive scores
were considered indicators of overqualification [25]. In our study, 21.7% of the participants were
overqualified, which is similar to the rate (21.5%) of overqualification across Europe [25].

To eliminate some alternative explanations, we considered some variables that could affect
our outcome variables and therefore we controlled for gender (0 = male, 1 = female), type of sector
(0 = private, 1 = public), type of employment/contract (0 = temporal, 1 = permanent), and age (in years).
We describe in detail the choices and procedures related to the control variables in order to ensure
transparency and facilitate the reproducibility of the results [39].

In terms of gender, previous studies show that relatively to men, women tend to report higher
levels of depression, but that the positive relationship between the efforts to fulfill work role demands
(which interfere with employee’s ability to fulfill family demands) and depression is stronger among
men [40]. In terms of type of sector and age, previous studies also show that public organizations are
good in fulfilling their promises to young employees i.e., their psychological contract, and that this
is translated into improved job satisfaction [41]. Considering the type of contract, previous studies
also suggest that permanents as compared with temporaries engage more in relational psychological
contracting, therefore, when this is violated (e.g., by producing job insecurity), this compromises more
the job satisfaction for permanents than for temporaries [42]. Finally, previous research [43] also shows
that temporary employees report higher wellbeing (e.g., mental health).

2.4. Data Analysis

To identify the four wellbeing patterns, we performed cluster analyses. One of the advantages
of using cluster analysis is that unlike other methods that emphasize the relationship among
variables, clustering involves sorting cases or variables according to their similarity in one or
more dimensions and producing groups that maximize within-group similarity and minimize
between-group similarity [44]. Therefore, to identify the four groups of wellbeing patterns, the
783 employees were clustered based on their individual levels of job satisfaction and mental health,
applying a two-step cluster analysis procedure. Loglikelihood measured the distance between job
satisfaction and mental health. The clustering criterion was Schwarz’s Bayesian Criterion (BIC).
Finally, to balance the distribution of responses on the job satisfaction and mental health variables, we
standardized these two variables to Z-scores (M = 0, SD = 1) before performing the cluster analyses.

To test our hypotheses, we employed discriminant analysis to test the unique differentiating role
of stress (role ambiguity, role conflict, and role overload), job importance, and overqualification across
the four patterns. We conducted a stepwise solution to remove variables that did not make a unique
contribution to the predictive and discriminatory function at a probability of 0.05 or less. The stepwise
criterion was minimization of Wilks’ lambda. Similar studies analyzing wellbeing profiles [45] applied
discriminant analysis considering Wilks’ lambda stepwise minimization criteria, as we did in the
current study. Discriminant analysis is a method used in a multi-group setting to find out if a set of
independent variables (nominal and/or continuous) are related to group membership and how they
are combined to better understand group differences [46]. In fact, various authors suggest the use of
cluster analysis in combination with discriminant analysis for further validation of clusters [47].

3. Results

3.1. Descriptive and Preliminary Analyses

We present the summary of descriptive statistics and bivariate correlations for all the variables
included in this research in Table 1. Considering preliminary analyses, missing data, which can
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occur due to nonresponse to some questions, are a common problem in organizational research [48].
Fichman and Cummings [48] argue that improper treatment of missing data (e.g., listwise deletion,
mean imputation) could lead to biased statistical inference using complete case analysis statistical
techniques. However, given that we have a reasonably large sample size (n = 783), and considering
that the percentage of missing data was rather small (less than 1%), we concluded that the missing
data had no effect on the results of our study [46].

3.2. Cluster Analysis

With five cases identified as outliers and six cases registered as missing from the system,
the two-step cluster analysis efficiently and automatically formed four clusters. Following the
recommendations of Aguinis, Gottfredson, and Joo [49] about the best practices for defining,
identifying, and handling outliers, we defined them as cluster analysis outliers. We handled them by
performing the rest of the analyses (e.g., discriminant) with and without them. We found that they
were non-influential outliers because they did not significantly change the rest of our results. Figure 2
depicts the centroids (means) of each cluster, expressed in standardized scores of job satisfaction and
mental health measures. The silhouette coefficient (which was approximately 0.5) suggested that a
four-cluster solution had fair levels of cohesion and separation. We named the four clusters, considering
the centroids of job satisfaction and mental health. Cluster 1 was called unsatisfied-unhealthy and
comprised 33% of the sample (258 employees), showing the lowest means on job satisfaction (−0.62)
and mental health (−0.97). Cluster 2 was called unsatisfied-healthy and comprised 26.6% of the
sample (208 employees), showing low levels of job satisfaction standardized means (−0.56), but high
levels of mental health (0.76). Cluster 3 was called satisfied-unhealthy and comprised 24.8% of the
sample (194 employees), in this case showing high levels of job satisfaction (0.83), but low levels of
mental health (−0.15). Finally, Cluster 4 was called satisfied-healthy and comprised only 14.3% of the
sample (112 employees), showing the highest levels of both job satisfaction (1.11) and mental health
(1.24). To test whether the clusters were significantly different from one another, we conducted an
analysis of variance (ANOVA). The results suggested that there were significant differences in job
satisfaction (F(4, 772) = 276.41, p < 0.01) and health (F(4, 772) = 477.93, p < 0.01) among the four patterns.
Tukey post-hoc analyses also suggested that all the clusters were significantly different from each
other. Together, these results reflect different patterns of the relations between job satisfaction and
mental health.

3.3. Discriminant Analysis

We present the summary of the results of the discriminant analysis in Table 2. The results show
that employees with the unsatisfied–unhealthy pattern (Cluster 1) have systematically higher means on
role ambiguity and lower means on job importance, compared to employees with the satisfied-healthy
wellbeing pattern (Cluster 4) and the rest of the patterns. Therefore, we partially confirmed hypothesis 1.
Thus, role ambiguity and job importance strongly differentiated between the unsatisfied-unhealthy
and satisfied-healthy patterns, but we failed to confirm role conflict. Contrary to our expectations,
role conflict mainly characterized satisfied-unhealthy employees. Discriminant results also show that
employees with the satisfied-unhealthy pattern (Cluster 3), systematically had significantly higher
means on role overload (and role conflict), compared to employees with the satisfied-healthy pattern
(Cluster 4). Therefore, we confirmed hypothesis 2, which stated that role overload characterized
employees with the satisfied-unhealthy pattern. Finally, employees with the unsatisfied-healthy
pattern (Cluster 2) have significantly higher means on overqualification (in comparison with the rest of
the patterns) and lower means on role conflict, compared to the satisfied-unhealthy pattern (Cluster 3).
Therefore, we also confirmed our hypothesis 3; thus, employees with the unsatisfied-healthy pattern
perceived themselves as more overqualified for the job/position compared to their satisfied-unhealthy
counterparts and the rest of the patterns.
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Together, the results of the discriminant analyses suggest that job importance, role ambiguity, role
conflict, role overload, and overqualification help to differentiate among the four patterns of relations
between job satisfaction and mental health. When comparing these variables, job importance and role
ambiguity were better at differentiating employees with the unsatisfied-unhealthy pattern from those
with the satisfied-healthy pattern. Overqualification and role conflict were better at differentiating
between employees with the unsatisfied-healthy and satisfied-unhealthy patterns.

4. Discussion

The main aim of this study was to contribute to the theoretical understanding of misaligned
wellbeing patterns by considering the profiles emerging from the combination of different levels of job
satisfaction and mental health. To accomplish this aim, we pursued two research objectives. The first
was to identify four patterns of employee wellbeing based on a configurational variable that combines
job satisfaction and mental health. Second, we examined some antecedents that can discriminate each
of the four patterns. The antecedents we considered were role stress (role ambiguity, role conflict, and
role overload), job importance, and overqualification.

Results showed that hypothesis 1 was partially confirmed. We confirmed that role ambiguity and
job importance strongly differentiate between the unsatisfied-unhealthy and satisfied-healthy patterns
and the rest of the patterns. On the one hand, our findings are aligned with previous studies on role
ambiguity showing that the strength of relationships between role ambiguity, and job dissatisfaction
and tension/anxiety are generally stronger than those for role conflict [20], whereas other studies
have also shown that role ambiguity has adverse effects on employee job satisfaction and mental
health [18,19,50]. On the other hand, with this hypothesis, we also confirmed that employees who
perceive various facets of job importance, such as intrinsic (e.g., learning opportunity), extrinsic (e.g.,
job security), and social (e.g., societal contribution) facets, have optimal job satisfaction and mental
health, compared to employees who have high role ambiguity. This result is consistent with previous
studies [24].

Contrary to our expectation that role conflict would differentiate employees with the
unsatisfied-unhealthy pattern from those with the satisfied-healthy pattern, our results instead showed
that role conflict, along with role overload, characterized employees with the satisfied-unhealthy
pattern. This result partly supports our hypothesis 2, confirming that role overload characterizes
the satisfied-unhealthy pattern. Thus, role conflict and role overload had negative consequences on
mental health, but less on job satisfaction. These results corroborate role expansion theory, which
asserts that employees who engage in multiple roles at the same time receive incentives, status security,
and position increments, which in turn have a positive effect on job satisfaction [21,22]. Furthermore,
this study also confirms that focusing only on negative consequences of role stress is just one side of
the issue, as asserted by McGowan et al. [50]. As the Job-Demand Control model indicates, highly
demanding jobs can provide high decision latitude, control, and autonomy for employees, which,
in turn, may decrease the negative effects of job demands on job satisfaction, although they can still
produce negative effects on health [50].

Finally, we confirmed our hypothesis 3. Our argument was that overqualification would
characterize employees with the unsatisfied-healthy wellbeing pattern. Results show that employees
with higher levels of overqualification were characterized by job dissatisfaction and, at the same
time, showed optimal levels of mental health. They may perceive that the salary, incentives, and
other resources they receive from their work are not fair, given their qualifications. This argument
substantiates equity theory. According to equity theory, employees compare the resources they put
into the work (such as level of education, skills, knowledge, experience, etc.) to what they receive
in return (such as payment, recognition, responsibility, etc.) in order to determine their sense of
fairness [9]. If they perceive unfairness in what they receive, they may be dissatisfied with their job.
Previous studies also have shown that overqualified employees have low job satisfaction [9,26] but
higher satisfaction with their life and better mental health [6,10].
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We also accomplished our first specific research objective, which was to identify these four
wellbeing patterns involving job satisfaction and mental health. Surprisingly, the most populated
cluster was the unsatisfied-unhealthy pattern, and more than half of our sample had a misaligned
pattern i.e., either satisfied-unhealthy or unsatisfied-healthy. Traditionally, job satisfaction and mental
health are believed to be harmoniously and positively correlated, with high (or low) job satisfaction
positively correlated with high (or low) mental health. However, this might not always be the case.
In this research, we focused on a new research paradigm by studying the combinations of different
levels of job satisfaction and mental health. By combining different levels of job satisfaction and health,
we identified four important wellbeing patterns and their antecedents. We especially focused on
the anomalous or misaligned wellbeing patterns (satisfied-unhealthy or unsatisfied-healthy) as new
typologies. Therefore, we believe that our research findings may motivate scholars to investigate the
wellbeing patterns by using the current model as a framework. Furthermore, future studies could also
combine the effects of role ambiguity, role conflict, role overload, job importance, and overqualification
to move towards more generalizable empirical findings and theory development.

The results that job satisfaction and mental health together form four wellbeing patterns, indicate
the need for theoretical precision; it is in fact important to integrate this complexity into the harmonious
relationship between job satisfaction and mental health in order to study a broader taxonomy of
relations and the conditions in which these patterns are elicited. For instance, our study questions the
model of health and wellbeing in the workplace by Danna and Griffin [4], suggesting that it should be
integrated with the four patterns of wellbeing and mental health described here. At the same time,
our study questions whether wellbeing spillover always happens. Wellbeing spillover proposes that
work and family domains of wellbeing have similar effects on one another [12]; therefore, we would
expect low levels of job satisfaction to be related to low levels of mental health. Although our study
suggests that this may be the case for the satisfied-healthy and unsatisfied-unhealthy patterns, and their
antecedents in terms of role ambiguity and role importance, our results also suggest that this spillover
may not always take place because spillover may not be present in the misaligned patterns. The results
on their antecedents also suggest that work-related conditions and activities may affect work-domain
(e.g., job satisfaction) and context-free (mental health) wellbeing at the same time, which challenges the
idea that context-free wellbeing should be more responsive to health or family-domains [13]. We have
already described why role conflict, role overload, and overqualification are separately related to the
misaligned patterns, but we identified an alternative interaction explanation. For instance, in the
introduction of this paper we argued that young employees who are overqualified may not have
worse mental health because they may have jobs that do not stress them and that are viewed as
stepping-stones to help them achieve higher goals (such as finishing college), all of which lead to the
unsatisfied-healthy pattern. Aligned with this idea is that these employees also showed lower levels of
job importance, thus confirming previous studies that showed that overqualified employees are more
cynical about the meaningfulness of their job [51] and such reduce task importance, or significance,
depends on how many other overqualified peers work in the same context [52]. We believe that low
levels of importance to one’s job may be, for young overqualified employees, a way to reduce the
cognitive dissonance between their qualification and skill’s usage and this may help in maintaining
higher level of mental health. Therefore, future research should study the boundary conditions of the
relationship between the antecedents here described (role conflict, role overload, and overqualification)
and the misaligned wellbeing patterns.

Future studies might also investigate other potentially relevant antecedents, or moderators, of
the mis/alignment between job satisfaction and mental health. In particular, following Danna and
Griffin [4] and Nielsen et al. [53], it might be interesting to examine the sector of employment, in
particular if it involves hazardous and stressful work settings (requiring for instance, night shifts or
traveling), job resources as job autonomy, and also HR practices and social support. Literature has
in fact showed that such factors may increase or decrease job satisfaction and wellbeing [4,53], but it
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should be examined if they differentially affect job satisfaction and mental health, also in relation to
the family status of the employees (single, married, with children) and family history of mental health.

Finally, another major point concerns the sample being studied. The sample is composed of
so-called millennials, thus, a very specific subgroup. These employees might differ in their general
health (both mental and physical), wellbeing, satisfaction, etc., from other employees. As a group,
millennials are in between twenties and late thirties, thus they do have a better physical health than
older generations. Nevertheless, their lower tolerance to frustrations and their need to deal and face
the economic crisis (initiated on 2008), which results in fewer career opportunities, may have as an
effect a poorer level of mental health, especially in minor symptoms such as anxiety, life dissatisfaction,
etc. Another specific situation of the millennials is that they face the transition from school to work in
a situation that is in many cases not favorable. The support from their families, the resignation to have
precarious/flexible jobs, to get incomes for subsistence or searching for jobs abroad, are some of the
different ways of coping with the complex and difficult situation that millennials are facing during the
actual economic crisis period.

5. Limitations and Practical Implications

One of the potential limitations of the current study is related to the sample, which is limited
to young Spanish employees. To make better generalizations about the four wellbeing patterns, it is
necessary to document their occurrence in other contexts. However, the sample was representative of all
the regions of Spain, and the independent variables (role stress, job importance, and overqualification)
that we tested in this research might be applicable to millennials in other contexts, which could make
the generalization of these research findings more robust. Therefore, this limitation may be at least
partially neutralized because the procedures and variables we used are applicable to millennials in
other contexts. In addition, to test the external validity of the study, it would be useful to replicate it
with millennials in other countries.

Another limitation is related to the measurement of job satisfaction and mental health. In job
satisfaction measurement, cognitive/subjective biases may affect employees’ evaluations of their
satisfaction. Similarly, we assessed mental health by using the General Health Questionnaires (GHQ)
in terms of a specific time period: ‘during the past few weeks . . . ’. However, events occurring “weeks
ago” may be poorly recalled, and, therefore, induce some possible inaccuracy in mental processing [3].
However, the measurements of both job satisfaction and mental health are based on well validated and
accepted instruments, and so we expect cognitive/personal biases and inaccuracy in mental processing
to have little or no impact on the validity of the current research findings.

One of the main aims of organizational psychology is to improve employees’ wellbeing. In this
regard, our taxonomical approach provides relevant empirical evidence, facilitating the achievement
of this endeavor. First, by combining job satisfaction and mental health, this study maps synergistic
but also misaligned wellbeing patterns. Second, our study also provides valuable information of some
personal and organizational variables related to them. In this way, our study informs organizational
psychologists of when they may be improving at the same time job satisfaction and mental health, but
also when this might not happen, creating misaligned wellbeing patterns instead. Thus, an important
implication of our study is the provision of a useful wellbeing-pattern taxonomy from where to study
and improve employees’ wellbeing.

We also identify implications for other stakeholders. For instance, our results show that it
would be worthwhile for organizations to find mechanisms to track and ensure the fulfillment of
their commitments to millennials. Our results show, in fact, that only a small portion of employees
are in the optimal job satisfaction and mental health category, whereas larger portions are in the
unsatisfied-unhealthy and misaligned patterns. At the same time, organizations should carefully
consider HR policies, such as staffing, to establish mechanisms to avoid phenomena such as role
ambiguity, role conflict, role overload, and overqualification. These organizational and personal
phenomena have been shown to have toxic effects on both job satisfaction and mental health.
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Third, the results show that job importance is an important mechanism for a sustainable
young workforce. In our study, young employees who reported having high job importance were
characterized by being satisfied and healthy. Therefore, we argue that managers and employers
should increase job importance by providing incentives related to job satisfaction and mental health.
Often the jobs available for youngsters are “poor” overqualified and in some cases precarious. Thus, it
is important that the companies enhance the meaning of work for youngsters offering jobs that are
valuable and meaningful. This is the type of “incentives” that may make work more meaningful for
youth and less toxic, dissatisfying and unhealthy.

6. Conclusions

At the beginning of this paper, we noted that the relationship between job satisfaction and
mental health is mainly considered harmonious, and that there is scarce research about the
anomalous/misaligned patterns between these two variables. The main aim of this study was to
extend the relationship between job satisfaction and mental health by identifying four patterns:
satisfied-healthy, satisfied-unhealthy, unsatisfied-healthy, and unsatisfied-unhealthy. This taxonomy
seems to provide a valid, interesting, and useful way to study employees’ wellbeing by considering
their job satisfaction and mental health. It is our hope that addressing this more extended pattern
of relationships between the two variables will lead to a possible resolution of the satisfied-healthy
conundrum. Thus, the unsatisfied-healthy or satisfied-unhealthy profiles should be the targets of
future research. Moreover, this research has contributed to identifying some organizational and
personal antecedents that influence and differentiate the four patterns. Future research will need to
study how stable or dynamic these patterns are over time, and what their consequences are in the
long run. This knowledge will help us to create more effective interventions so that organizations can
assist millennials in moving toward a more positive and optimal job satisfaction level and assess its
contribution to health and vice-versa.
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Appendix A

Table A1. Constructs Definitions and their relationship with employees’ wellbeing.

Constructs Definitions Relationships with Employees’ Wellbeing

Job satisfaction

Job satisfaction is an individual’s attitude
toward the job, that is, an overall evaluative
judgment about one’s job that is caused by

affective experiences on the job and
(cognitive) beliefs about the job [54].

A recent review of quantitative studies show that
job satisfaction is the most common

conceptualization of employee wellbeing [55]

Mental health

We operationalize the definition of the health
sub-dimension of wellbeing proposed by
Danna and Griffin [4] in terms of general
positive mental health self-reported by

employees [36].

Danna and Griffin [4] consider mental health to be
a sub-component of wellbeing at work

Role conflict
We define role conflict as parties’

contradictory expectations about aspects of a
single role or between different roles [15,56].

Studies indicate that when employees are exposed
to conflicting and ambiguous roles, they experience

job dissatisfaction and low mental health [18,19].
Role ambiguity

We define role ambiguity as lack of sufficient
information or uncertainty about expectations

and actions to fulfill a role/job [15,56]

Role overload

We define role overload as lack of the personal
resources that an individual needs to fulfill

multiple roles, commitments, obligations, or
requirements demanded by the work [15]

Research findings on the impact of role overload on
employee job satisfaction and mental health are

inconsistent. Some scholars, for instance, show that
role overload correlates with low job satisfaction
[57] and low mental health (such as experiencing

fatigue and tension) [38]. However, in other
research, Cooke and Rousseau [38] indicate that

role overload does not affect the job satisfaction of
employees engaged in multiple roles.

Job importance

Job importance refers to the level of personal
significance and value an employee associates

with various facets of the job (extrinsic,
intrinsic and social) [23,58].

We argue that jobs that provide employees with
intrinsic, extrinsic, and social job importance facets

enhance job satisfaction and mental health.

Overqualification

We define overqualification as employees’
perceptions of having excess education,

knowledge, abilities, and skills, compared to
the requirements of the job [59]

Scholars indicate that overqualified employees
enjoy greater satisfaction with life [28], which

correlates with better mental health [10].
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Abstract: Literature supports an association between work and cardiovascular disease in adults.
The objective of this study was to examine the relationship between current work status and elevated
blood pressure in Hispanic adolescents. Participants were students in Hidalgo County, located along
the Texas-Mexico border. Participants enrolled in the cohort study in ninth grade with assessments
completed once a year for up to three years. Participants completed a self-report survey, while staff
measured height, weight, waist circumference, blood pressure, and were screened for acanthosis
nigricans. A generalized linear regression model with a logit link function was constructed to assess
current work status and elevated blood pressure. Of the 508 participants, 29% had elevated blood
pressure, which was associated with being male and other chronic disease indicators (e.g., acanthosis
nigricans, overweight/obesity). The mean probability for elevated blood pressure was higher
among currently working adolescents compared to those who were not. Findings were statistically
significant (p < 0.05) at baseline. The findings illustrate that a large proportion of adolescents along
the Texas-Mexico border may have elevated blood pressure and that working may be associated with
it. Subsequent research is needed to confirm these findings, as well as to identify the mechanism for
how work may increase hypertension in adolescents.

Keywords: adolescent; hypertension; blood pressure; Hispanic; work; farmworker;
occupational health

1. Introduction

High blood pressure is among the most important risk factors for cardiovascular disease (CVD),
the leading cause of death in adults, and the fifth leading cause of death among those aged 15–24 years
in the United States [1–3]. Based on cross-sectional data from the National Health and Nutrition
Examination (NHANES) in 2013–2014, an estimated 31.6% of adults aged 18 years and older were
hypertensive, which amounted to approximately 75.1 million adults. Only about half of these adults
(53.9%) had their blood pressure under control [4], leaving them especially vulnerable to CVD and
related health problems.

Hypertension is a critical public health issue that may originate to some extent in childhood
or adolescence [1,5–8]. As an example, high blood pressure during adolescence is associated with
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persistent cardiovascular alterations that can continue into adulthood [1,7,8]. In addition, national
survey data illustrate that approximately one in ten adolescents screen positive for elevated blood
pressure across the United States. Based on NHANES data from 2011–2012, elevated blood pressure,
defined as high or borderline, was reported for 11% of those aged 8–17 years [9]. The prevalence was
higher among males (15.4%) versus females (6.8%), Hispanics (11.5%) and non-Hispanic blacks (15.3%)
versus non-Hispanic whites (9.4%), and those 13 to 17 years of age (15.0%) versus those 8–12 years
of age (6.5%) [9]. In 2017, the American Academy of Pediatrics put forth revised clinical practice
guidelines as an update to the 2004 “Fourth Report on the Diagnosis, Evaluation, and Treatment
of High Blood Pressure in Children and Adolescent” [10]. Although the new guidelines are not a
substantial departure from the prior report, applying the criteria to NHANES and other data suggests
that more children would be classified as having elevated blood pressure and that shorter children aged
13 years and younger, and children over 13 years of age of any height may have a greater likelihood
of being diagnosed as hypertensive [11,12]. Sharma and colleagues analyzed NHANES data from
1999–2014 and found that the prevalence of elevated blood pressure among children aged 5–18 years
was 11.8% under the previous guidelines versus 14.2% under the revised guidelines [12].

Along with age, race and ethnicity, it is well known that socioeconomic status, lifestyle factors,
nutrition, exercise, and body composition (e.g., excess body fat) play important roles in the occurrence
and prevention of hypertension in adults [13–15]. A growing number of studies provide evidence that
adolescents with elevated blood pressure also may be more likely to consume higher levels of sodium,
lower levels of potassium, and more dietary fat; be less physically active; have poorer sleep quality;
and be from lower socioeconomic levels [9,16–23]. However, the relationships between potential risk
factors and the magnitude of their association with elevated blood pressure have not been established
conclusively in younger populations.

Work-related factors are also consistently associated with hypertension in adults. Specific issues
associated with increased blood pressure include job insecurity, long work hours, low wages, and jobs
with poor work organization, as defined by jobs with high demands with low control or jobs that
require considerable effort with low reward [24–28]. The exact mechanisms governing how these
issues increase blood pressure is not entirely known. In adult workers, work stress may result in
repeated activation of the autonomic nervous system, which can contribute to high blood pressure
and heart disease based on studies with adult workers [29]. In addition, the time spent working
may simply decrease the amount of time available for physical activity or other healthy behaviors
(e.g., healthy diet). This may be especially true for adolescents who already contend with notable
time demands, including attending school, participating in after school activities including team
sports with considerable practice requirements, and helping with family chores and other obligations.
Finally, work stress also may increase unhealthy coping behaviors such as excessive food consumption,
consuming foods higher in sugar and saturated fat, or consuming alcohol. For example, a study found
that fast food restaurant use among adolescents was associated with student employment, television
usage, perceived barriers to healthy eating, and availability of unhealthy foods [30]. In addition,
studies on working adolescents illustrate that long work hours contribute to the early onset of alcohol
use [31–34].

The National Institute for Occupational Safety and Health (NIOSH) has recognized for over a
decade that a variety of work-related exposures and issues influence overall health and well-being.
From this perspective, whether and how work-related factors including stress, workload, and work
hours influence health conditions (such as chronic disease) is as important as ensuring a safe workplace
in a more traditional sense (e.g., minimizing physical hazards to address acute injuries). In 2011, NIOSH
put forth the Total Worker Health Program to continue elevating this issue, spur further research,
and promote workplace wellness programs [35]. In line with this holistic approach to worker health,
the objective of the present study was to begin examining the relationship between current work status
and elevated blood pressure in adolescents.

315



IJERPH 2019, 16, 1096

2. Materials and Methods

2.1. Study Design

Data for the present study, a secondary analysis, were collected during a prospective cohort study
that was designed to estimate the occurrence of chronic disease indicators among students enrolled in
a Migrant Education Program (MEP) and a comparison group of non-MEP students [36]. Students
qualified for MEP if he or she migrated or had at least one parent who migrated within the prior three
years to work in agriculture or fishing as a principal means of employment. “Migrated” was defined
as moving temporarily to a different school district or administrative area within the United States [36].
All students enrolled in ninth grade and in MEP in two public high schools in Hidalgo County,
Texas (located along the Texas-Mexico border) were recruited to participate and an equal number of
students in the ninth grade who were not enrolled in MEP were randomly sampled as a comparison
group. Enrollment occurred in 2007 and 2008 with participants followed for up to an additional three
years (2008–2010). At the baseline and follow-up assessments, participants completed a survey on
demographics, health behaviors, and work characteristics. A minimum clinical examination was also
completed, which included measured height, weight, and waist circumference, a noninvasive visual
screening for acanthosis nigricans (AN) on the neck, and blood pressure. Prior to partaking in the
study, both parental and participant written consent was obtained. Data collection took place each
year from January to March to accommodate the migration schedule of MEP students. Data collection
took place in a private area in each school during approximately one class period. All interviewers
were bilingual, certified in ethical standards for research with human subjects, and retrained in study
methods each year to promote adherence to data collection protocols throughout the duration of the
study. Additional methodological details are provided by Cooper and colleagues (2016) [36].

This study was approved by the Institutional Review Boards at The University of Texas Health
Science Center at Houston (HSC-SPH-07-0284) and Texas A&M University (2010–0878). Written
informed consent from parents and written child assent was obtained prior to any data collection.

2.2. Sample

A total of 628 students (n = 297 MEP; n = 331 non-MEP) were asked to complete a baseline
assessment during the first and second year of recruitment. Of those, 508 enrolled (257 MEP and
251 non-MEP) and participated in the baseline assessment for a response proportion of 80.9%. For the
follow-up assessments, participants with a baseline assessment who were still enrolled in school
were eligible to participate. Of those, greater than 90% participated in the follow-up assessments
each year. The available sample size for each study year were as follows: baseline (n = 257 MEP,
n = 251 non-MEP), follow-up year 1 (n = 209 MEP, n = 220 non-MEP), follow-up year 2 (n = 165 MEP,
n = 181 non-MEP), and follow-up year 3, which only included participants who enrolled during the
first recruitment year (n = 65 MEP, n = 65 non-MEP). This study focused on the baseline and follow-up
years 1 and 2 only.

2.3. Variable Definitions

Variable definitions and data collection protocols included the following. Staff measured blood
pressure using an automated device, the Omron HEM-907XL (Omron Healthcare, Lake Forest, IL,
USA). This ensured measurement consistency across participants and across survey years. Staff applied
the cuff to students’ right arm with measurements taken on a single occasion. After five minutes
of quiet rest, the automated device took three successive measurements, while the participant sat
in a chair with back support, feet flat on the floor, and arm supported with the antecubital fossa at
heart level [36]. Staff recorded the first measurement, but it was not included in analysis, since these
measurements can be falsely elevated [36]. Consequently, all analyses included only the average of
the second and third measurements [36]. The definition of elevated blood pressure was at or above
the 90th percentile for age, height, and sex or ≥120/80 mm Hg [36]. Staff recorded height to the
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nearest 0.1 cm using a Shorr Board stadiometer (Shorr Productions, Olney, MD). Staff measured weight
using a portable Tanita BWB-800S digital scale that was certified to be accurate to 400 pounds each
year by a professional scale service and maintenance company (Tanita Corporation, Arlington, IL,
USA). Overweight or obese categories were based on a body mass index (BMI) at or above the 85th
percentile for age and sex, which follows the BMI-for-age- weight status categories provided by the
Centers for Disease Control and Prevention (CDC) [37]. BMI was calculated as weight in kilograms
divided by the height in meters squared. Waist circumference was measured to the nearest 0.1 cm
using a plastic tape measure that was stretch resistant. A waist circumference at or above the 75th
percentile for age, sex, and ethnicity was defined as abdominal obesity [36]. AN is a dark discoloration
and/or thickening of the skin the back of the neck that is used as an indicator of high insulin levels
or resistance. Staff used a similar approach to assess AN as those implemented in a Texas state-wide
school- screening program [36,38,39]. The basis of work status was a self-reported annual work history
of job type, dates of employment, and number of hours worked with survey items modelled after prior
studies with working youth [40,41]. The recall period began from January 1st of the year prior to data
collection with data collection occurring between January through March each year. The definition
of current work status was working for pay or not for pay. The current work status definition was
a student who reported a having a job during the same week when they participated in the survey.
The basis of items pertaining to health behaviors was the Youth Risk Behavior Surveillance System
YRBSS [42].

2.4. Data Management and Analysis

Data were managed using a Microsoft SQL relational database (Microsoft, Redmond, WA, USA).
All data were double entered into the database to minimize data entry errors, as well as computer
edited for out-of-range and contradictory values. SAS 9.4 was used for all data analysis (SAS Institute
Inc., Cary, NC, USA). Descriptive statistics included means and proportions at baseline and years of
follow-up. Appropriate statistical tests including chi-square tests, t-tests, and Fisher’s exact tests were
used to compare the distribution of variables across the two schools and by elevated blood pressure
status. Generalized linear mixed models with a logit link function and binomial distribution were
used to estimate the probability of high or high normal blood pressure at each time period by current
work status after adjusting for potential confounders, including age, gender, AN, BMI, number of days
physically active in the past 7 days, and school enrolled. Random intercepts at the individual level
were also included in these models to account for potential correlation of repeated measures from the
same student. Statistical significance was set a priori at a level of alpha <0.05.

3. Results

3.1. Participants

Table 1 presents baseline characteristics of participants stratified by school. Overall at baseline,
half of participants were male with a mean age of 15.0 years. The place of birth for the majority of
participants was the United States (92%). As previously reported in Cooper et al. (2016), a majority
of participants self-identified as Hispanic, Latino, or Mexican-American (97%) and used English to
complete the survey (79%) (data not shown) [36]. A larger proportion (62%) were enrolled in School 2
than School 1. At baseline, the distribution of demographic and other variables was similar in Schools
1 and 2 with two exceptions. School 2 had a larger percentage of participants who worked in the
previous year compared to School 1, 54% and 67%, respectively (p = 0.01). However, the prevalence
of being currently employed was not statistically different at baseline. School 2 also had a larger
percentage of participants who had elevated blood pressure compared to School 1, 33% and 23%,
respectively (p = 0.01).
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Table 1. Baseline characteristics of participants by school.

Characteristics
Total (N = 508) a School 1

(N = 190)
School 2
(N = 318) p-Value

N (%) N (%) N (%)

Gender 0.36 b

Female 254 (50) 90 (47) 164 (52)
Male 254 (50) 100 (53) 154 (48)

Country of birth 0.95 b

US 461 (92) 175 (92) 286 (92)
Mexico or other 39 (8) 15 (8) 24 (8)

Years lived in US 0.19 b

<14 55 (11) 25 (13) 30 (9)
≥14 453 (89) 165 (87) 288 (91)

Work status in the prior year 0.01 b

No work 298 (59) 128 (67) 170 (54)
Any farm work 136 (27) 41 (22) 95 (30)
Non-farm work only 72 (14) 21 (11) 51 (16)

Working at the time of survey 0.15 b

No 486 (96) 185 (97) 301 (95)
Yes 22 (4) 5 (3) 17 (5)

Television (TV) time on average school day 0.27 b

None 87 (17) 28 (15) 59 (19)
1+ hours 421 (83) 162 (85) 259 (81)

Blood pressure 0.01 b

Normal 360 (71) 147 (77) 213 (67)
High or high normal 148 (29) 43 (23) 105 (33)

Acanthosis nigricans 0.83 b

No 385 (76) 143 (75) 242 (76)
Yes 123 (24) 47 (25) 76 (24)

Overweight or obese 0.07 b

No 264 (52) 89 (47) 175 (55)
Yes 244 (48) 101 (53) 143 (45)

Waist at or above 75th percentile 0.05 b

No 264 (52) 88 (47) 176 (56)
Yes 240 (48) 100 (53) 140 (44)

Experienced discrimination based on race
or ethnicity 0.08 b

Never 330 (65) 132 (70) 198 (62)
Sometimes/often 177 (35) 57 (30) 120 (38)

Depressive symptoms 0.97 b

No 403 (80) 151 (80) 252 (80)
Yes 102 (20) 38 (20) 64 (20)

Number of sports teams in previous year 0.45 b

None 250 (49) 97 (51) 153 (48)
1–2 teams 206 (41) 77 (41) 129 (41)
3+ teams 51 (10) 15 (8) 36 (11)

Days being physically active 0.43 b

None 70 (14) 32 (17) 38 (14)
1–2 days 87 (17) 32 (17) 55 (17)
3–6 days 222 (44) 77 (41) 145 (46)
7 days 127 (25) 48 (25) 79 (25)

Continuous Variables Mean (SD) Mean (SD) Mean (SD) p-Value

Age (years) 15.0 (0.8) 14.9 (0.8) 15.0 (0.8) 0.25 c

Body Mass Index (BMI) 25.8 (7.1) 26.5 (7.4) 25.4 (6.8) 0.10 c

Average waist circumference (cm) 88.5 (17.4) 90.1 (17.7) 87.5 (17.1) 0.12 c

Hours sleeping during weekdays 7.7 (1.3) 7.6 (1.4) 7.7 (1.3) 0.21 c

Hours sleeping during weekend 8.9 (2.6) 8.8 (2.7) 9.0 (2.6) 0.50 c

a Characteristics may not sum to 508 due to missing values; b chi-square test; c t-test.
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3.2. Elevated Blood Pressure

Overall, 29% of the participants had elevated blood pressure. Table 2 presents the distribution
of baseline characteristics by school and elevated blood pressure status. For School 1 and School 2,
elevated blood pressure was more common among males and those with chronic disease indicators
including AN, overweight or obesity, and abdominal obesity. Differences were statically significant
(p < 0.05). Additional statistically significant (p < 0.05) differences for School 1 included increasing
days physically active in the past seven days and for School 2, increasing participation in the number
of sports team during the past 12 months, participation in work in the previous year as well as current
employment status.

Table 2. Baseline characteristics of participants by blood pressure status.

Characteristics

School 1 School 2

Normal
(N = 147)

High or High
Normal
(N = 43)

Normal
(N = 213)

High or High
Normal

(N = 105)

N (%) N (%) p-Value N (%) N (%) p-Value

Gender 0.01 a <0.0001 a

Female 77 (52) 13 (30) 138 (65) 26 (25)
Male 70 (47) 30 (70) 75 (35) 79 (75)

Country of birth 0.80 a 0.62 a

US 135 (92) 40 (93) 193 (93) 93 (91)
Mexico or other 12 (8) 3 (7) 15 (7) 9 (9)

Years lived in US 0.86 a 0.21 a

<14 19 (13) 6 (14) 17 (8) 13 (12)
≥14 128 (87) 37 (86) 196 (92) 92 (88)

Work status in the previous year 0.44 a 0.005 a

No work 100 (68) 28 (65) 127 (60) 43 (41)
Any farm work 33 (22) 8 (19) 53 (25) 42 (40)
Non-farm work only 14 (10) 7 (16) 31 (15) 20 (19)

Working at the time of survey
No 145 (99) 40 (93) 0.08 b 206 (97) 95 (90) 0.02 a

Yes 2 (1) 3 (7) 7 (3) 10 (10)

Television (TV) time on average
school day 0.87 a 0.60 a

None 22 (15) 6 (14) 37 (17) 22 (21)
1+ hours 125 (85) 37 (86) 176 (83) 83 (79)

Acanthosis Nigricans 0.01 a 0.01 a

No 117 (80) 26 (60) 171 (80) 71 (66)
Yes 30 (20) 17 (40) 42 (20) 34 (32)

Overweight or obese 0.0004
a <0.0001 a

No 79 (54) 10 (23) 134 (63) 41 (39)
Yes 68 (46) 33 (77) 79 (37) 64 (61)

Waist at or above 75th percentile 0.0007
a 0.0005 a

No 78 (53) 10 (24) 132 (63) 44 (42)
Yes 68 (47) 32 (76) 79 (37) 61 (58)

Experienced discrimination based
on race or ethnicity 0.26 a 0.93 a

Never 99 (68) 33 (77) 133 (62) 65 (62)
Sometimes/often 47 (32) 10 (23) 80 (38) 40 (38)

Depressive symptoms 0.31 a 0.23 a

No 119 (82) 32 (74) 165 (78) 87 (84)
Yes 27 (18) 11 (26) 47 (22) 17 (16)
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Table 2. Cont.

Characteristics

School 1 School 2

Normal
(N = 147)

High or High
Normal
(N = 43)

Normal
(N = 213)

High or High
Normal

(N = 105)

N (%) N (%) p-Value N (%) N (%) p-Value

Number of sports teams in
previous year 0.05 a 0.03 a

None 82 (56) 15 (35) 105 (49) 48 (46)
1–2 teams 54 (37) 23 (53) 91 (43) 38 (36)
3+ teams 10 (7) 5 (12) 17 (8) 19 (18)

Days being physically active in the
past 7 days 0.02 a 0.06 a

None 27 (18) 5 (12) 27 (13) 11 (10)
1–2 days 26 (18) 6 (14) 38 (18) 17 (16)
3–6 days 64 (44) 13 (30) 104 (49) 41 (39)
7 days 29 (20) 19 (44) 43 (20) 36 (34)

Continuous Variables Mean (SD) Mean (SD) p-Value Mean (SD) Mean (SD) p-Value

Age (years) 15 (0.8) 14.8 (0.7) 0.34 c 14.9 (0.8) 15.2 (0.9) 0.01 c

Body Mass Index (BMI) 25.7 (7.3) 28.9 (7.6) 0.01 c 24.4 (6.4) 27.5 (7.1) 0.0001 c

Average waist (cm) 88.3 (17.6) 96.0 (16.8) 0.01 c 85.0 (16.4) 92.7 (17.5) 0.0002 c

Hours sleeping during weekdays 7.6 (1.4) 7.3 (1.6) 0.23 c 7.8 (1.3) 7.6 (1.3) 0.38 c

Hours sleeping during weekend 9.0 (2.5) 8.2 (3.1) 0.08 c 9.1 (2.6) 8.6 (2.4) 0.07 c

a chi-square test; b Fisher’s exact test; c t-test.

3.3. Current Work Status

At each survey period, the prevalence of current work status at baseline and first and second years
of follow-up was 4.3%, 7.0%, and 6.9%, respectively. At baseline, 26 jobs were held by 22 participants.
Job types included farm work (n = 3), adult or child care (n = 7), restaurant waiter or cashier (n = 4),
lawn care (n = 3), construction (n = 2), office work (n = 2), fast food cashier or worker (n = 1), general
cashier or sales (n = 1), grocery stocker or cashier (n = 1), skilled labor (n = 1), and other (n = 1). During
the first and second years of follow-up, similar jobs were held. The most common jobs accounted for
70% of job types and included fast food cashier or worker restaurant waiter or cashier, general cashier
or sales, grocery store stocker or cashier, and yard work. On average at their current job, participants
engaging in farm work reported working 6.5 hours per day on work days (range: 2–12) and 5.8 days
per week (range: 1–7), while participants engaging in non-farm work reported working 5.3 h per day
on work days (range: 1–13) and 3.6 days per week (range: 1–7). Work intensity was similar across all
three assessment years.

3.4. Work Status and Elevated Blood Pressure

Table 3 presents the results of the statistical model constructed to estimate the association between
work status and elevated blood pressure at baseline and the first and second years of follow-up. Based
on variables associated with elevated blood pressure at the bivariate level from Table 2, the following
were included in the model as potential confounders: school, gender, age, AN, BMI, and number of
days physically active in the past seven days. The adjusted mean probability of having elevated blood
pressure at baseline among currently working adolescents was approximately twice the probability
observed for adolescents who were not currently working. The difference in adjusted mean probability
between the two groups was 27% and statistically significant (p = 0.01). Although the differences in the
adjusted mean probabilities for follow-up year 1 and follow-up year 2 were higher among adolescents
who were currently working, the differences were much smaller (4–9%) and not statistically significant
(p > 0.05).
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Table 3. Adjusted a mean probability of high or high normal blood pressure at each time point among
students who were not working and who were currently working.

Assessment Year
Not Currently Working

Mean (95% CI)
Currently Working

Mean (95% CI)
Difference Mean

(p-Value)

Baseline 0.24 (0.19, 0.29) 0.51 (0.29, 0.73) 0.27 (0.01)
Follow-up Year 1 0.24 (0.20, 0.29) 0.28 (0.15, 0.47) 0.04 (0.63)
Follow-up Year 2 0.32 (0.25, 0.39) 0.41 (0.23, 0.63) 0.09 (0.35)

a Adjusted means from generalized linear mixed models with a logit link function, model covariates include: age,
gender, AN, body mass index (BMI), number of days physically active in the past seven days, school participant
enrolled, work status, year of survey, and the interaction of work status with year of survey.

4. Discussion

A large proportion (29%) of participants had elevated blood pressure in this study of Hispanic
adolescents, which was more common among males and those with chronic disease indicators
(AN, overweight or obesity, and abdominal obesity). This is consistent with prior studies characterizing
hypertension in children and adolescents [43,44]. A major strength of this study is that it is among the
first to examine the potential impact of working on blood pressure in adolescents, specifically Hispanics.
Working was a significant predictor of elevated blood pressure after adjusting for potential confounders
at baseline. In addition, despite not being statistically significant, the mean probabilities of elevated
blood pressure were higher for adolescents who were working. This association is also consistent
with studies of adult working populations [24–28]. A detailed comparison with literature focusing on
adults is difficult given differences in data collection and study variable definitions. The mechanism
of how work exposures influence blood pressure could not be examined in this study. However,
some of the participants in the study reported long work hours in addition to other demands related
to school and home responsibilities. Insufficient time for engaging in healthy and stress relieving
behaviors may be a factor. As an example, increased stress and limited time can negatively impact
sleep quality and quantity. A recent systematic review indicated evidence of a link between sleep
parameters and obesity, hypertension, and insulin sensitivity, but there were an insufficient number of
high-quality studies available for assessing causality [45]. With respect to psychosocial job exposures,
a study of Brazilian adolescent workers evaluated a connection between job demands, job control,
and social support at work on various health indicators. The researchers found associations between
psychological job demands and reduced sleep quantity during the week as well as work injury and
body pain [46]. In the present study, self-reported sleep quantity was not associated with elevated
blood pressure. The lack of association could be due to under or misreporting of sleep parameters
since the data were self-reported. Furthermore, the outcome was elevated blood pressure rather than
diagnosed hypertension. In addition, work-related as well as general stress may increase unhealthy
coping behaviors in adolescents such as excessive food consumption, consuming foods higher in sugar
and saturated fat, or consuming alcohol [30–34]. Many of these unhealthy coping mechanisms are
associated with hypertension and coronary heart disease [47,48].

Additional strengths of this study included using an existing migrant education program
infrastructure to access a hard-to-reach population [36]. Partnering closely with the school
administrators and staff allowed for maintaining contact over time with a young, Hispanic population
who are clearly at risk for chronic disease. Additional strengths included response proportions that
were over 80% at baseline and during each assessment. Over 90% of eligible participants continued to
participate in each follow-up assessment.

The key limitations of this study include a low prevalence of students currently engaged in
work. While the use of pre-existing data made it possible to examine an under-researched topic with
few resources, the low number of current workers also could have restricted the study’s statistical
power, while also prohibiting the examination of specific types of work and work-related exposures,
both physical and psychosocial. Examples of areas of interest for future studies include increased
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time demands and long work hours combined with other non-work demands on time, psychosocial
job stress, and physical job exposures. Future research is needed that addresses other populations
beyond Hispanics and that which is designed and powered specifically to examine specific work
exposures within the context of nutritional and other risk factors. Another important limitation is a
high rate of attrition due to school drop-out, relocating to another school district, and early graduation.
Approximately 25% of those in the baseline assessment were no longer eligible to participant in the
second follow-up assessment. A subsequent pilot study examined the impact of this loss to follow-up.
Blood pressure levels were higher in those who dropped out; however levels were not significantly
different when compared to those who remained in the study [36]. This loss to follow-up may have
contributed to only a minimal average difference in elevated blood pressure levels comparing those
currently working with those who were not in the follow-up assessments. Beyond the potential
impact of loss to follow-up, the reason for the lack of an association across all years is not clear.
It also could be that participants learned better skills for coping with stress and time demands as
they aged. The variables collected for this study along with the sample size were not sufficient for
examining these relationships further. The study design also did not allow diagnosis of high blood
pressure in any single year. Guidelines recommend observing elevations in blood pressure on three
separate occasions prior to making a diagnosis [10]. Finally, this study did not include an in-depth
dietary assessment, which is a limitation given the known associations between diet and elevated
blood pressure. This would be of particular concern if the working students ate a poorer diet than
non-working students.

5. Conclusions

As CVD remains the leading cause of death in adults and the fifth leading cause of death for
those aged 15–24 years old, there is a critical need for additional research and interventions to address
CVD risk factors, such as high blood pressure [1–3]. In addition, as literature supports that CVD
may originate during childhood or adolescence, it is vital to address these risk factors at this critical
period [1,5–8]. In this study, working may have increased the risk of high blood pressure in adolescents,
specifically those who are in their early high school years. Future studies based on a larger sample
of workers are needed to confirm the present study’s findings and estimate the association between
specific work-related exposures and elevated blood pressure, while accounting for nutritional and
other potential risk factors. Future research could also identify the specific mechanism of how work
status may increase hypertension in adolescents. The findings from this study provide a motivation
for subsequent research in the areas of working youth and high blood pressure.
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Abstract: According to the happy-productive worker thesis (HPWT), “happy” workers perform
better than “less happy” ones. This study aimed to explore the different patterns of relationships
between performance and wellbeing, synergistic (i.e., unhappy-unproductive and happy-productive)
and antagonistic (i.e., happy-unproductive and unhappy-productive), taking into account
different operationalizations of wellbeing (i.e., hedonic vs. eudaimonic) and performance
(i.e., self-rated vs. supervisors’ ratings). It also explored different demographic variables
as antecedents of these patterns. We applied two-step cluster analysis to the data of 1647
employees. The results indicate four different patterns—happy-productive, unhappy-unproductive,
happy-unproductive, and unhappy-productive—when performance is self-assessed, and three when
it is assessed by supervisors. On average, over half of the respondents are unhappy-productive or
happy-unproductive. We used multidimensional logistic regression to explain cluster membership
based on demographic covariates. This study addresses the limitations of the HPWT by including
both the hedonic and eudaimonic aspects of wellbeing and considering different dimensions and
sources of evaluation. The “antagonistic” patterns identify employees with profiles not explicitly
considered by the HPWT.

Keywords: occupational wellbeing; performance; happy-productive worker

1. Introduction

Wellbeing at work can be conceptualized from two distinct perspectives based on different
philosophical traditions: the hedonic view of pleasure and experience of positive affect [1] and
the eudaimonic view of wellbeing as personal growth and a sense of meaning [2]. Therefore,
wellbeing can be understood as having both pleasurable (or hedonic) and meaningful (or eudaimonic)
components [3–6]. However, the majority of the research has studied wellbeing from the hedonic
perspective, conceptualizing wellbeing as judgments and evaluations of satisfaction with some of life’s
facets (e.g., job satisfaction).

According to the happy-productive worker thesis, “happy” workers should have better
performance than “less happy” ones [7,8], and the quality of task performance can be influenced by
the coexisting affective states [9]. This thesis has produced a series of studies [10,11] and meta-analytic
research, often providing ambiguous and inconclusive results [8,12].

On the one hand, some research shows that wellbeing can predict performance. For example,
studies show that when people are more satisfied with their jobs, they show higher performance [13,14].
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In addition, higher positive affect has been shown to predict performance quality [15]. Furthermore,
when people are more satisfied with their jobs, they show higher productivity [16] over time.
People who feel better than usual at work have been found to make more effort on their tasks [17,18]
and achieve a higher level of task performance [19]. In this direction, feeling active and enthusiastic in
the morning has been shown to increase levels of creativity during the day [20]. Finally, positive affect
has been shown to predict performance quality [21]. All these results support the HPWT, which posits
that workers with higher levels of wellbeing also tend to show better performance at work, compared
to workers with lower levels of wellbeing.

On the other hand, empirical studies and meta-analyses have found the relationships between
performance and job satisfaction to be spurious [22] or weak [23]. Some scholars view the connections
between happiness and job performance as questionable [7], suggesting an apparently low and
non-significant satisfaction–performance relationship [24]. This can be reflected by the fact that most
studies that consider job satisfaction and job performance treat them as separate variables that are not
directly related to each other [24]. For example, Greenberger, Strasser, Cummings, and Dunham [25]
studied the causal relationship between personal control and job satisfaction, and between personal
control and job performance, but they did not assume or investigate the relationship between job
satisfaction and job performance [24]. There is a need to address this ambiguity in the research, and
for this reason we consider it necessary to revisit and expand the happy-productive worker thesis.

Some Limitations of the Happy-Productive Worker Thesis

The ambiguity in the studies on the HPWT can be explained in part by the limitations of these
studies [26]. First, they focus on hedonic constructs of wellbeing at the expense of eudaimonic
wellbeing. In fact, most of the research has studied wellbeing from the hedonic perspective,
understanding it as global evaluations of satisfaction (e.g., job satisfaction). More recently, valuable
studies have revisited the thesis of the happy and productive worker, studying the possibility of
expanding it conceptually to include affect [7] or alternative relationships between satisfaction
and performance [8] by evaluating affective wellbeing, both as a state and a trait [19]. However,
this thesis has not been extended to consider key wellbeing constructs, such as its eudaimonic
dimension, which involves purpose and personal growth. Wellbeing has also been conceptualized
as an eudaimonic experience of meaning at work and purpose in life [27]. This conceptualization of
subjective wellbeing can be reflected in the recent progress in its measures [28], which distinguish
between activities that people consider ‘pleasurable’ as opposed to the ‘worthwhileness’ or meaning at
work associated with these activities [2,29,30]. Although few studies have investigated the relationship
between eudaimonic wellbeing and performance [31], some research suggests that this relationship
exists. For example, Niessen et al. [32] demonstrated that, on days when employees had increased
perceived meaning at work, they reported being more focused on tasks and behaving in a more
exploratory way, compared to days when they evaluated their work as less meaningful to them.

A second limitation is that, in the study of the relationship between happiness and productivity,
little attention is paid to a precise operationalization of productivity, and even its operationalization
as job performance is far from systemic and comprehensive in terms of its dimensions or facets
(e.g., in-role performance, extra-role performance, creative performance). Job performance can be
understood as “a function of a person’s behavior and the extent to which that behavior helps an
organization to reach its goals” [33] (p. 187). However, there is considerable debate about what
work performance is. Koopmans and colleagues [34], in their systematic review, observe that,
according to different studies on work performance, it can be conceptualized using the following
broad dimensions: task performance, contextual performance, and counter-productive behavior.
Task or in-role performance is intrinsically related to the activities included in the job description.
Contextual performance refers to behaviors that are not directly related to the activities included in the
job description. Organizational citizenship overlaps with the definitions of contextual performance
and refers to helping others at work in the social and psychological context, thus promoting task
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performance [35]. Counterproductive work behaviors include behaviors such as absenteeism, theft,
and substance abuse. Furthermore, creativity [36] and innovation [37] have been pointed out as
another important aspect of job performance. Several authors suggest conceptualizing job performance
using a broader theoretical framework, in order to mitigate error sources and find relationships
between performance and job satisfaction [38]. In the present study, we incorporate different aspects
of performance (in-role, organizational citizenship, and creative performance) in a global measure.
Performance evaluations may come from different sources (e.g., self-assessed, supervisor, peers,
customers, etc.). It is necessary to complement the employees’ self-rated performance assessment with
the supervisors’ evaluation of their performance in order to avoid employee leniency or self-deception
in self-ratings, which has been shown to be particularly prominent in overall or general performance
assessments [39]. By including supervisors’ evaluations of their employees’ performance levels, we
make sure that we are using evaluations that have been shown to have the highest mean reliability, as
found in a meta-analysis by Conway and Huffcutt [40]. Therefore, the present study, in addition to
employees’ self-ratings of their own performance, includes information about their performance from
their direct supervisors.

A third limitation lies in the fact that most organizational research has studied “happiness” as an
antecedent of “productivity”, and only a few studies have looked for the inverse relationship [24,31].
However, there is evidence suggesting that work performance can explain wellbeing indicators.
For example, evidence shows that self-rated performance predicts an increase in dedication and a
decrease in emotional exhaustion over time [41]. Moreover, performance [42,43] and the experience
of making progress toward one’s goals at work [44–46] have been shown to predict positive affective
states. Additionally, studies have shown that personal initiative is positively related to an increase in
work engagement over time [47]. Along the same lines, there is evidence that on days when employees
were strongly focused on tasks at work, they also exhibited more vitality and learning than on days
when they were weakly focused on their tasks [32].

A fourth limitation is that the studies from both the happy-productive and productive-happy
approaches have assumed positive linear relationships, although other patterns of relations may exist,
especially those that establish negative relationships between these two variables. These complex and
alternative relations between these constructs require taking into consideration different configurations
or patterns of these relationships, instead of analyzing them sequentially. In fact, the studies carried
out within the happy productive thesis emphasize the results that confirm this thesis. These studies
tend to especially explore the synergistic side of the model that produces a win-win situation for
employers and employees (happy and productive), while disregarding the antagonistic or win-lose
relations (happy and unproductive or unhappy and productive). However, some studies suggest that
we should pay more attention to these antagonistic relations, showing, for instance, that difficulty in
remembering information and poor task performance can be considered negative consequences of
being “happy” at work [48]. Furthermore, other authors provide evidence of the benefits of negative
affect on creative performance [49]. Based on this research, Peiró et al. [26] proposed the need to attend
to not only the synergetic relations between performance and wellbeing, but also to the antagonistic
ones, thus extending the propositions of the HWPW. They proposed the coexistence of four patterns of
relationships between performance and wellbeing: “happy-productive”, “unhappy-unproductive”,
“happy-unproductive”, and “unhappy-productive”. In fact, Ayala et al. [50] found support for these
different types of patterns when considering job satisfaction and innovative performance in young
employees. Moreover, they found that almost 15% of a sample of Spanish young employees fell
in the group of unhappy-productive (about 9%) or the group of happy-unproductive (more than
5%). Acknowledging that the correlations between happiness and productivity are moderated, it is
important to focus on the different groups of workers according to their profiles. In order “to learn
more about individuals who are outside the hypothesized pattern . . . , it is now desirable to investigate
additional measures of wellbeing and performance and identify situational and personal features
associated with membership in each cluster” [51] (p. 12).
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In order to overcome the limitations of the research mentioned above, in the present study,
we address them by revisiting the happy-productive worker, incorporating both the hedonic and
eudaimonic components of wellbeing and considering different aspects of job performance as well
as different evaluation sources. In addition, in this study, we consider wellbeing and performance
simultaneously, instead of analyzing the sequence between these two constructs. To this end, we
study patterns of wellbeing and performance that serve to integrate these two constructs, taking into
account different operationalizations where neither of them is an antecedent of the other, in order to
identify different patterns of employees, both synergistic (i.e., happy-productive) and antagonistic
(i.e., unhappy-unproductive, happy-unproductive and unhappy-productive). In this way, we aim
to further advance our knowledge in the direction pointed out by Warr and Nielsen [51] when they
proposed identifying situational and personal features associated with membership in each cluster.
More specifically, we formulate the following research questions:

• Research Question 1: Do employees show different patterns of relationships between
performance and wellbeing, synergistic (i.e., unhappy-unproductive and happy-productive) and
antagonistic (i.e., happy-unproductive and unhappy-productive), taking into account different
operationalizations of wellbeing (i.e., hedonic vs. eudaimonic) and performance (i.e., self-rated vs.
supervisor ratings)?

• Research Question 2: Will the employees remain in the same profile of wellbeing and performance
in their different operationalizations?

• Research Question 3: Are there any demographic variables that may play a role as antecedents of
the profiles in the different operationalizations of the “happy-productive” worker?

2. Materials and Methods

2.1. Sample and Procedure

The members of the research team contacted several organizations, inviting them to participate in
the project. Convenience sampling was used, focusing mainly on the services and production sector.
The first contact was made with the general manager or the director of human resources. In a first
meeting, the project, the objectives, the time required, and the procedure were explained to them.
Then, if they agreed, all the workers in the organizations were invited to participate by completing the
questionnaire voluntarily and confidentially.

The sample was composed of 1647 employees (52% women, 43% men, 5% information not
available) from the services (81%) and production/construction (19%) sectors, working in 239 work
units in different Spanish companies. With regard to age, 26% percent of participants were under
35 years old, 55% were between 35 and 50, and 16% were over 50 years old. The majority of the
sample had a university degree (46%) and high school or professional training (37%). The majority
were technicians/administrative workers (46%) and highly qualified professionals (24%). In addition,
62% were permanent workers, and 30% were temporary workers. The majority of the employees had
worked for more than 5 years in their current position (53%). Members of the research team informed
the participants on the purpose of the study, the guarantee of confidentiality and the willfulness of
their participation. Participants expressed their consent to participate. The research protocol was
approved by the Ethics Committee of the University of Valencia.

In this study, we used two types of informants to assess employee performance. First, we asked
the employees to self-evaluate their performance. These ratings were obtained for all the employees.
Second, we asked employees’ direct supervisors to rate the performance of their subordinates.
In this case, performance evaluated by the direct supervisor was only obtained for 915 employees.
Confidentiality of the data was guaranteed.
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2.2. Measures

Hedonic wellbeing. Hedonic wellbeing was conceptualized as the employee’s job satisfaction,
and it was measured by a 10-item reduced version of the Job Satisfaction Scale (IJSS) by Cooper, Rout
and Faragher [52], referring to intrinsic job satisfaction and extrinsic job satisfaction, and one additional
item measuring general job satisfaction. The score for hedonic wellbeing was the global mean score for
the three types of job satisfaction. It includes items such as “Opportunity to use your skills”. The items
have a seven-point Likert response format, ranging from 1 (quite dissatisfied) to 7 (very satisfied).
Cronbach’s alpha for the global score of Hedonic Wellbeing was 0.87.

Eudaimonic wellbeing. Eudaimonic wellbeing was conceptualized as a feeling of meaning and
purpose at work, and it was measured by an 8-item reduced version of the scale constructed by
Ryff [53], with two subscales: purpose at work and personal growth. The score for eudaimonic
wellbeing was obtained by computing the global mean score for the two dimensions of the scale.
It includes items such as “For me, life has been a continuous process of learning, changing, and
growth”. The items have a seven-point Likert response format, ranging from 1 (strongly disagree) to 7
(strongly agree). Cronbach’s alpha for the global score of eudaimonic wellbeing was 0.72.

Performance—rated by the employee. Employees’ self-rated work performance was
operationalized as in-role performance (carrying out tasks required by the job), extra-role performance
(carrying out tasks that are not required in the job description, e.g., helping others), and creative
performance (carrying out tasks that are both creative and useful at work). In-role performance was
measured by 3 items from a scale constructed by Williams and Anderson [54], extra-role performance
was measured by 3 items from a scale by Mackenzie and colleagues [55], and creative performance
was measured by a 3-item method constructed by Oldham and Cummings [36]. The composite
score for performance was obtained by calculating the global mean score for the in-role, extra-role,
and creative performance scales. It includes items such as: “I adequately complete assigned duties”
(in-role performance); “I do not hesitate to challenge the opinions of others who I feel are leading the
store/company in the wrong direction” (extra-role performance); and “How original and practical
am I in my work?” The items have a seven-point Likert response format, ranging from 1 (strongly
disagree) to 7 (strongly agree). Cronbach’s alpha for the global work performance score was 0.71.

Performance—rated by the supervisor. Employee work performance evaluated by the supervisor
was also operationalized as a general measure of performance quality. We measured these three aspects
using three items: “What is his/her performance like?”; “What is the quality of his/her work?”; and
“What was his/her level of goal achievement in the past year?” The items have a five-point Likert
response format, ranging from 1 (very bad) to 5 (very good). Cronbach’s alpha for the global work
Performance score was 0.89.

Demographic variables included. Organization’s sector: dummy variable (0 service,
1 production/construction). Gender: dummy variable (0 female, 1 male). Age: under 35 years
old, between 35 and 50, and over 50 years old. The highest educational level achieved: no education or
compulsory education, professional training or high school, advanced university degree. Occupational
category: unqualified manual work, technician or administrative work, highly qualified professional,
manager. Type of contract: dummy variable (0 = temporary, 1 = permanent). Seniority in the position:
dummy variable (0 = less than 5 years, 1 = more than 5 years).

2.3. Statistical Analysis

The sample was divided into clusters using the two–step cluster analysis method developed by
Chiu and colleagues [56] in SPSS v.22 (IBM Corp., Armonk, NY, USA). The SPSS two-step cluster
method is a scalable cluster analysis algorithm designed to handle large datasets, such as those
analyzed in the present study. The algorithm is based on a two–stage approach: in the first stage, it
undertakes a similar procedure to the k-means algorithm. In the second step, based on these results,
a modified hierarchical agglomerative clustering procedure is carried out that combines the objects
sequentially to form homogenous clusters [57].
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The two-step clustering algorithm output offers fit information, such as the Bayesian Information
Criterion (BIC), as well as information about the importance of each variable for the construction
of a specific cluster [57], which is an additional attractive feature of the two-step cluster method in
comparison with traditional clustering methods. Empirical results indicate that the two-step clustering
method shows a near-perfect ability to detect known subgroups and correctly classify individuals
into these subgroups [58]. Based on these analyses, the sample was classified into groups reflecting
different configurations of wellbeing and performance dimensions.

After finding cluster solutions for each of the combinations of variables of interest, we applied
multidimensional logistic regression to explain cluster membership based on the demographic
covariates described. Multinomial logistic regression is a statistical technique that specifies the
dependent variable as a categorical variable that can take more than two values (in our case, the
number of clusters). In multinomial logistic regression, one of the responses is chosen to serve
as reference. Switching the reference group allowed us to compare the effects on all the groups.
The independent variables are also categorical, with K categories. They are introduced in the model
coded as k-1 binary variables. When the variables have two categories, they have been introduced as
a dummy variable with a value of 0 or 1. In this case, the exponential beta coefficient represents the
change in the odds of the dependent variable, associated with a one-unit change in the corresponding
independent variable. When the variables have more than two categories, the coding system used is
deviation coding. In this case, because there is no clear reference category, the reference category is
coded as −1. This coding system compares the mean of the dependent variable for a given level to the
mean of the dependent variable for the other levels of the variable. The exponential beta coefficient
estimates the magnitude at which the probability of the occurrence of the event varies, comparing that
category to the average of all the subjects in the study. Because the analysis does not show results for
the reference group, we have repeated the analysis using the coding system with a different group as
reference. With this system, we can obtain the coefficients for all the categories, which are presented in
the results tables.

3. Results

3.1. Descriptive Analysis

The descriptive results are shown in Tables 1 and 2.

Table 1. Descriptive statistics (demographic variables).

Variables %

Sector

service 81
production 19

Gender

female 52
male 43

Age

<35 years 26
35–50 years 55
>50 years 16

Educational level

No education or compulsory 14
Professional training or high school 37
University degree 46
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Table 1. Cont.

Variables %

Occupational category

Unqualified manual work 10
Technician or administrative 46
Highly qualified professional 24
Manager

Type of contract

temporary 30
permanent 62

Seniority in the position

<5 years 40
>5 years 53

Table 2. Descriptive statistics.

Feature Mean Standard Deviation (SD)

Hedonic wellbeing 5.25 0.91
Eudaimonic wellbeing 5.78 0.76

Performance rated by the employee 5.65 0.69
Performance rated by the supervisor 4.17 0.68

3.2. Cluster Analyses: Different Operationalizations of the Wellbeing-Performance Patterns.

As mentioned above, we used cluster analysis to find different patterns of relationships between
performance and wellbeing, taking into account different operationalizations of wellbeing (i.e., hedonic
vs. eudaimonic) and performance (i.e., self-rated vs. supervisor ratings). The results are shown below.
Models 1 and 2 consider self-rated performance by the employee (hedonic wellbeing in Model 1 and
eudaimonic wellbeing in Model 2). Models 3 and 4 consider performance evaluated by the supervisor
(hedonic wellbeing in Model 3 and eudaimonic wellbeing in Model 4).

When performance is evaluated by the employee, there are four clusters: (1) employees who are
high in both wellbeing and high performance; (2) employees who are medium low in wellbeing and
medium high in performance; (3) employees who are medium high in wellbeing and medium low in
performance; and (4) employees who are low in both wellbeing and performance.

When performance is evaluated by the supervisor, there are three clusters: (1) employees who
are high in both wellbeing and performance; (2) employees who are high in wellbeing and low in
performance; and (3) employees who are low both in both wellbeing and performance.

The results show that there are antagonistic patterns of wellbeing and performance (i.e.,
happy-unproductive, and in some cases, unhappy-productive). In fact, the results indicate that,
on average, over 50% of the respondents belong to these clusters.

3.2.1. Model 1: Hedonic Wellbeing vs. Self-Rated Performance (H-PE).

In Model 1, we consider two variables: hedonic wellbeing and self-rated composite performance
rated by the employee. The auto-clustering algorithm indicated a four–cluster solution as
the best model because it minimized the BIC value (BIC = 1060.892, BIC change from the
previous cluster = −228.184). The average silhouette measure of cohesion and separation was 0.5,
indicating fair to good cluster quality. The importance of both predictors was 1.00.

Four clusters emerged (see Figure 1): (1) employees high in hedonic wellbeing (M = 6.17, SD =
0.35) and high in self-reported performance (M = 6.29, SD = 0.36), i.e., “hH-hPE” (n = 411; 24,95%); (2)
employees medium low in hedonic wellbeing (M = 4.97, SD = 0.49) and medium high in self-reported
performance (M = 6.10, SD = 0.31), i.e., “mlH-mhPE” (n = 383; 23,25%); (3) employees medium high in
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hedonic wellbeing (M = 5.45, SD = 0.46) and medium low in self-reported performance (M = 5.26, SD =
0.34), i.e., “mhH-mlPE” (n = 578; 35,09%); and (4) employees low in hedonic wellbeing (M = 3.82, SD =
0.71) and low in self-reported performance (M = 4.88, SD = 0.69), i.e., “lH-lPE” (n = 274; 16,67%).

 

Figure 1. Four cluster analyses of different combinations of well-being dimensions and performance
from two sources. h stands for high level; mH stands for medium high level; ml stands for
medium low level; l stands for low level. H-Pe stands for Hedonic-Performance (self-rated by
the Employee); E-Pe stands for Eudaimonic-Performance (self-rated by the Employee); H-Ps stands
for Hedonic-Performance (evaluated by the Supervisor); E-Ps stands for Eudaimonic-Performance
(evaluated by the Supervisor); A and B inside the arrows denote different types of comparisons
that can be made among the different operationalizations of well-being and performance within the
“happy-productive” worker framework.

3.2.2. Model 2: Eudaimonic Wellbeing vs. Self-Rated Performance (E-PE).

In Model 2, we consider the following variables: eudaimonic wellbeing and self-rated
performance. Although the auto-clustering algorithm indicated a two-cluster solution as the best model,
we decided to opt for a four-cluster solution to maintain a similar cluster structure to Operationalization
1, and because the four-cluster solution also presented fair to good quality (BIC = 1067.114, BIC change
from the previous cluster = −197.159, average silhouette measure of cohesion and separation = 0.5).
The importance of both predictors was 1.00.

Four clusters emerged (see Figure 1): (1) employees high in eudaimonic wellbeing (M = 6.39,
SD = 0.41) and high in self-reported performance (M = 6.27, SD = 0.34), i.e., “hE-hPE” (n = 596,
36%); (2) employees medium low in eudaimonic wellbeing (M = 5.10, SD = 0.40) and medium high in
self-reported performance (M = 5.63, SD = 0.43), i.e., “mlE-mhPE” (n = 425, 26%); (3) employees medium
high in eudaimonic wellbeing (M = 6.02, SD = 0.35) and medium low in self-reported performance
(M = 5.28, SD = 0.36), i.e., “mhE-mlPE” (n = 474, 29%); and (4) employees low in eudaimonic wellbeing
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(M = 4.60, SD = 0.61) and low in self-reported performance (M = 4.38, SD = 0.45), i.e., “lE-lPE” (n = 152,
9%).

3.2.3. Model 3: Hedonic Wellbeing vs. Performance Evaluated by the Supervisor (H-PS).

In Model 3, we consider two variables: hedonic wellbeing and performance assessed by the
supervisor. The auto-clustering algorithm indicated a three-cluster solution as the best model
because it minimized the BIC value (807.301, BIC change from the previous cluster = −172.428).
The average silhouette measure of cohesion and separation was 0.5, indicating fair to good cluster
quality. The importance of the predictors of hedonic wellbeing and performance evaluated by the
supervisor is 1.00 and 0.91, respectively.

Three clusters emerged (see Figure 1): (1) employees high in hedonic wellbeing (M = 5.76,
SD = 0.57) and high performance evaluated by the supervisor (M = 4.80, SD = 0.26), i.e., “hH-hPS”
(n = 334, 37%); (2) employees high in hedonic wellbeing (M = 5.46, SD = 0.56) and low in performance
evaluated by the supervisor (M = 3.86, SD = 0.36), i.e., “hH-lPS” (n = 402, 44%); and (3) employees
low in hedonic wellbeing (M = 3.91, SD = 0.83) and low in performance evaluated by the supervisor
(M = 3.67, SD = 0.86), i.e., “lH-lPS” (n = 179, 20%).

3.2.4. Model 4: Eudaimonic Wellbeing vs. Performance Evaluated by the Supervisor (E-PS).

In Model 4, we consider two variables: eudaimonic wellbeing and performance evaluated by
the supervisor. Although the auto-clustering algorithm indicated a four–cluster solution as the
best model, we decided to opt for a three-cluster solution to maintain a similar cluster structure to
operationalization 3, and because the three-cluster solution also presented fair to good quality (BIC
= 786.235, BIC change from the previous cluster = −242.320, average silhouette measure of cohesion
and separation = 0.5). The importance of the predictors of eudaimonic wellbeing and performance
evaluated by the supervisor was 1.00 and 0.81, respectively.

The three clusters identified are (see Figure 1): (1) employees high in eudaimonic wellbeing
(M = 6.14, SD = 0.52) and high performance evaluated by the supervisor (M = 4.92, SD = 0.14), i.e.,
“hE-hPS” (n = 240, 26%); (2) employees high in eudaimonic wellbeing (M = 6.19, SD = 0.45) and low in
performance evaluated by the supervisor (M = 3.75, SD = 0.56), i.e., “hE-lPS” (n = 416, 46%); and (3)
employees low in eudaimonic wellbeing (M = 4.93, SD = 0.52) and low in performance evaluated by
the supervisor (M = 4.14, SD = 0.55), i.e., “lE-lPS” (n = 259, 28%).

3.3. Profiles of (un)Happy-(un)Productive Workers in Different Operationalizations of Wellbeing and
Performance

In the following section, we try to reveal on whether it is helpful to obtain different profiles
of (un)happy–(un)productive workers on the basis of different operationalizations of wellbeing and
performance. If the individuals remain in the same or an equivalent category regardless of the variables
considered to create the groups, it would be sufficient to consider only one operationalization. In order
to analyze this, we compare Models 1 and 2 (both with four clusters) and Models 3 and 4 (both with
three clusters). Other comparisons do not make sense because the number of clusters is different.
In fact, a different number of clusters depending on the performance measure (self-rated or evaluated
by the supervisor) would mean that this operationalization is important.

In order to shed light on this issue, we present the results of the analysis of how many individuals
belonging to a specific cluster in one operationalization (e.g., hH-hPE) belong to the same cluster in a
different operationalization (e.g., hE-hPE), as well as how many participants belonging to one cluster
in one operationalization (e.g., hH-hPS) belong to a different cluster in another operationalization (e.g.,
hE-lPS). The clusters found with the four types of operationalizations of the variables (dimensions
of wellbeing and two sources of information about performance) can be found in the Figure 1.
The results show that a large number of employees do not belong to analogous clusters in different

334



IJERPH 2019, 16, 479

operationalizations of wellbeing and performance. This result means that some employees are classified
as both unhappy in a hedonic way and, simultaneously, happy in an eudaimonic way (and vice-versa).

3.3.1. Comparison A (Model 1–Model 2): Hedonic–Employee-Rated Performance (H-PE) vs.
Eudaimonic–Employee-Rated Performance (E-PE).

If the whole sample is considered, 50.6% of the respondents belong to a homologous cluster
in both the H-PE and E-PE models. This means that about half of the employees had comparable
wellbeing and performance profiles in both models. They have similar profiles in terms of both kinds
of wellbeing. Interestingly, the other half of the employees (49.4%) do not belong to homologous
clusters, which means that they belong to a cluster that suggests that they are unhappy in a hedonic
way and, simultaneously, to a cluster that suggests that they are happy in an eudaimonic way, or
vice versa.

3.3.2. Comparison B (Model 3–Model 4): Hedonic–Supervisor-Rated Performance (H-PS) vs.
Eudaimonic–Supervisor-Rated Performance (E-PS)

Almost two thirds of the respondents (63.9%) belong to a homologous cluster in the H-PS and
E-PS models, whereas 36.1% of the respondents belong to clusters with different profiles depending
of the operationalization of wellbeing. This means that almost a third of the participants could be
simultaneously happy in a hedonic way and unhappy in an eudaimonic way, or vice-versa, at a certain
level of performance evaluated by the supervisor.

3.4. Demographic Variables as Significant Antecedents of the Wellbeing—Performance Classification.

As indicated previously, we used multidimensional logistic regression to explain cluster
membership based on the demographic covariates. The odds ratios for all the models are displayed
in Tables 3–6. An odds ratio greater than 1 implies that a person in a given category has greater
odds of belonging to a cluster than a person in the reference category (in the case of variables with
2 categories) or than the average of all the subjects in the study (in the case of variables with more
than 2 categories). An odds ratio below 1 suggests reduced odds. We identified different demographic
predictors when different operationalizations of wellbeing (hedonic-eudaimonic) and performance
(self- or supervisor-evaluated) are considered.
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3.4.1. Multidimensional Logistic Regression: Model 1 (H-PE)

The multinomial logistic regression analyses identified five predictors that explain cluster
membership: the organization’s sector, gender, seniority in the position, educational level,
and occupational category (see Table 3). The results show that the model has a good fit (−2 log
LR = 679.06, X2 = 129.83, df = 24, p ≤ 0.001) (with LR being the likelihood ratio). The probability of
having high wellbeing and high performance is greater in the production sector and for managers.
The probability of having medium low wellbeing and medium high performance is greater in the
production sector, for people with more than 5 years of seniority, and for technicians/administrative
work. The probability of having medium high wellbeing and medium low performance is greater in
the services sector, for people with less than 5 years of seniority, with professional training or high
school, and for technicians/administrative workers. Finally, the probability of having low wellbeing
and low performance is greater in the services sector, for men, with no education or compulsory
education, and for technicians/administrative work.

Comparing Clusters 1 (high levels) and 4 (low levels), the production sector, women, people with
a university degree, and managers are more likely to be in Cluster 1, whereas the services sector, men,
people with no education or compulsory education, and technicians/administrative workers are more
likely to be in Cluster 4.

3.4.2. Multidimensional Logistic Regression: Model 2 (E-PE)

The multinomial logistic regression analyses identified five predictors that explain cluster
membership: the organization’s sector, gender, age, educational level, and occupational category
(see Table 4). The results show that the model has a good fit (−2 log LR = 777.45, X2 = 99.68,
df = 27, p ≤ 0.001) The probability of having high wellbeing and high performance is greater in
the production sector, women, and managers. The probability of having medium low wellbeing
and medium high performance is greater for men, people over 50 years old, and unqualified
manual workers or technicians/administrative workers. The probability of having medium high
wellbeing and medium low performance is greater for women, and for unqualified manual workers
or technicians/administrative workers. Finally, the probability of having low wellbeing and low
performance is greater for the services sector, men, people with no education or compulsory education,
and technicians/administrative workers.

Comparing Clusters 1 (high levels) and 4 (low levels), results are similar to those in
Operationalization 1. The production sector, women, people with university degrees, and managers
are more likely to be in Cluster 1, whereas the services sector, men, people with no education or
compulsory education, and technicians/administrative workers are more likely to be in Cluster 4.

3.4.3. Multidimensional Logistic Regression: Model 3 (H-PS)

The multinomial logistic regression analyses identified two predictors that explain cluster
membership: type of contract and occupational category (see Table 5). The results show that the
model has a good fit (−2 log LR = 68.14, X2 = 38.70, df = 8, p ≤ 0.001). The probability of having
high wellbeing and high performance is greater for people with a temporary contract and for highly
qualified professionals or managers. The probability of having high wellbeing and low performance is
greater for people with a permanent contract and people who do unqualified manual work. Finally,
the probability of having low wellbeing and low performance is greater for people with a temporary
contract and for unqualified manual workers or technicians/administrative workers.

Comparing Clusters 1 (high levels) and 3 (low levels), highly qualified professionals or managers
are more likely to be in Cluster 1, whereas unqualified manual workers or technicians/administrative
workers are more likely to be in Cluster 3.
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3.4.4. Multidimensional Logistic Regression: Model 4 (E-PS)

The multinomial logistic regression analyses identified five predictors that explain cluster
membership: the organization’s sector, gender, type of contract, age, and occupational category
(see Table 6). The results show that the model has a good fit (−2 log LR = 358.37, X2 = 60.39, df = 16,
p ≤ 0.001). The probability of having high wellbeing and high performance is greater in the production
sector, women, people between 35-50 years old, people with a temporary contract, and managers.
The probability of having high wellbeing and low performance is greater in the production sector,
women, people under 35 years old, with a permanent contract, and who do unqualified manual work.
Finally, the probability of having low wellbeing and low performance is greater for the services sector,
men, people over 50 years old, with a permanent contract, and who do unqualified manual work.

Comparing Clusters 1 (high levels) and 3 (low levels), the production sector, women, people
with a temporary contract, between 35–50 years old, and managers are more likely to be in Cluster 1,
whereas the services sector, men, people with a permanent contract, over 50 years old, and who do
unqualified manual work are more likely to be in Cluster 3.

4. Discussion

The aim of the present study was to revisit the happy productive worker model, extending
it to consider not just the synergies between happiness and productivity, but also the antagonistic
relations between these two constructs. Moreover, we aimed to clarify the implications of different
operationalizations of relevant theoretically-based constructs for the model. Finally, we aimed to
identify demographic antecedents for each cluster solution. In this way, this work has addressed
important limitations of the happy-productive worker model by incorporating both the hedonic and
eudaimonic components of wellbeing, considering different aspects of job performance as well as their
different sources of evaluation, and focusing not just on the synergies between the two constructs
(happiness and productivity), but also on the antagonistic relations, an issue that has hardly been
considered in the research based on the model.

The results support a different way to specify and expand the happy-productive worker model.
Indeed, by analyzing the relationships between different constructs, we are not taking a positive
relationship that leads to being a “happy-productive” or “unhappy-unproductive” worker for granted.
The present research has also contemplated a negative relationship between constructs that would
appear on a daily basis and that would lead to being “happy-unproductive” or “unhappy-productive”
at work. In this study, we provide an affirmative response to Research Question 1, which asks
whether “employees show different patterns considering the antagonist relation beyond the traditional
synergetic relation between performance and wellbeing (i.e., happy-productive)”. In fact, we have
found antagonist patterns of wellbeing and performance (i.e., happy-unproductive and, in some
cases, unhappy-productive) that are well represented in our sample. We found these alternative
patterns by taking into account different operationalizations of wellbeing (i.e., hedonic, eudaimonic)
and performance (i.e., self-rated, evaluated by the supervisor). In fact, the results indicate that, on
average, over 50% of the respondents belong to the unhappy-productive/happy-unproductive clusters,
which suggests that it is important to consider the antagonistic patterns of wellbeing and performance
when re-defining the happy-productive worker thesis. Thus, we contribute to filling the gap identified
by Warr and Nielsen [51], who pointed out that it is important to learn more about individuals
who are outside the happy-productive pattern by considering additional measures of performance
and wellbeing.

In fact, Research Question 2 asks whether the same employees belong to the same patterns of
wellbeing and performance in their different operationalizations. The results show that a large number
of employees do not belong to analogous clusters in different operationalizations of wellbeing and
performance, which means that some employees are classified as unhappy in a hedonic way and,
simultaneously, happy in an eudaimonic way (and vice-versa). This result draws our attention to
the complexity of the phenomenon of wellbeing and the importance of considering both the hedonic
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and eudaimonic dimensions in studies on wellbeing. It clearly shows that merely considering the
hedonic aspect of wellbeing provides only half the picture. We believe future research should more
thoroughly investigate the antecedents and outcomes for “hedonically-happy” and “eudaimonically
unhappy” employees.

In addition, the results suggest that employees’ self-rated performance is often not reflected
in their supervisor’s evaluation of their performance. This draws our attention to the importance
of considering more than one source of evaluation of work performance in order to obtain valid
information about the employees’ task performance, extra-role performance, and creativity. It is
possible that the disparity in the evaluation of the employees’ performance level is due to the fact that
employees might be more lenient when self-rating their general performance [38]. It is also possible
that, when assessing their own performance, employees’ responses reflect not only their past behavior,
but also their expectations of current and future behavior [58]. We think it would be interesting to
investigate more in depth the reasons for the differences between employees’ ratings of their own
performance and the ratings given by their direct supervisors.

Finally, the results provide an affirmative response to Research Question 3 about whether there are
any demographic variables that play a role as antecedents of the clusters in different operationalizations
of the “happy-productive” worker. The existence of differences in the demographic variables between
clusters provides yet another way to validate the clusters and the different operationalizations of
wellbeing and performance. This means that it is reasonable to expand the study of employees and
their different outcomes at work to different patterns of wellbeing and performance, and include
alternative configurations of “happy-unproductive” and “unhappy-productive” clusters.

Following the recommendations of Warr and Nielsen [51], we identified a number of situational
and personal features associated with membership in each profile when additional measures of
wellbeing and performance are considered. Our study examines whether personal features, such
as gender, age, and educational level, and situational features, such as sector, type of contract,
occupational category, and seniority in the position, play a predictor role in the different profiles
obtained, based on the operationalizations of wellbeing (hedonic-eudaimonic) and performance
(self- or supervisor- evaluated) considered. The exploratory results provide relevant information
showing that occupational category is the only variable with a predictor role in the four models
studied. Moreover, another situational variable (sector) and a personal variable (gender) significantly
predict the profiles in three of the four models studied. Interestingly, the type of contract is a significant
antecedent in the two models in which the supervisors’ performance assessment is considered, whereas
the educational level is a significant antecedent in the two models where self-assessed performance is
considered. More specifically, women, workers in the production sector, and management or highly
qualified professionals are more likely to be included in the happy-productive profile, whereas men,
workers in the services sector, employees with a low education level, and technicians/administrative
workers are more likely to be included in the unhappy-unproductive cluster.

We also identified the main features of employees included in the happy-unproductive profiles.
These features differ across the four models studied. The “high hedonic/low performance (self-rated)”
pattern is populated more by employees from the services sector with professional training and
technician-administrative jobs. In the case of the “high eudaimonic/low performance (self-rated)”
pattern, it is mostly composed of women and employees in unqualified or technician/administrative
jobs. It is interesting to note that, when we look at the two similar profiles generated using supervisor
ratings of performance, the employees with a higher probability of belonging to these patterns (both
hedonic and eudaimonic) have permanent contracts and are employed in unqualified or manual jobs.
Finally, it is interesting to identify the features that more often characterize employees included in
the unhappy/productive profiles. The employees included in the “low hedonic/high performance
(self-rated)” profile work in the production sector, have seniority (>5 years) and professional education,
and work in technician-administrative jobs. The employees included in the “low eudaimonic/high
performance (self-rated)” profile are mostly men over 50 years old working in unqualified-manual
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or technician-administrative jobs. Considering this complex picture of personal and situational
characteristics associated with the different profiles obtained with different types of wellbeing and
performance, we can conclude that the different models are not redundant, and different types
of wellbeing and different sources of performance need to be considered to better understand the
happy-productive worker model. Further research is needed to confirm the predictive power of the
variables studied and extend the study by including other personal and situational variables, in order
to better describe the employees in each profile.

In sum, the present study addresses a number of limitations of the happy productive worker
thesis, and it sheds light on a number of issues that may clarify the previous inconsistencies of
the model. First, this study included both the hedonic and eudaimonic aspects of wellbeing,
coinciding with recent conceptualizations of wellbeing as having both pleasurable and meaningful
components [3–5]. The identification of the hedonic “happy-productive” and “unhappy-unproductive”
patterns coincides with studies indicating that there is a positive relationship between hedonic
wellbeing and performance [13–18]. The identification of the “unhappy-productive” pattern agrees
with research that shows a negative relationship between positive affect and the dimensions
of performance [48]. Simultaneously, the identification of the eudaimonic “happy-productive”
pattern supports research that suggests a synergetic relationship between eudaimonic wellbeing
and performance [31]. These patterns support previous research showing that daily increases in
perceived meaning at work were related to employees’ increased focus on tasks and greater exploratory
behavior [31]. Second, this study considers different dimensions and sources of evaluation of
employees’ performance. On the one hand, we operationalize job performance as consisting of different
facets or dimensions (i.e., in-role performance, extra-role performance, creative performance) that can
help to capture its manifestations. On the other hand, we consider two sources of information about
performance: self-rated performance and performance rated by the direct supervisor. Third, the present
research analyzes alternative configurations that have not been considered in the happy-productive
worker thesis. It shows the importance of these alternative configurations, reflected by the number of
employees who belong to the “happy-unproductive” and “unhappy-productive” clusters (over 50%
on average), suggesting that the work reality is built on these antagonistic patterns, as well as on the
synergetic ones. Thus, antagonistic patterns should not be neglected in future research. Finally, this
study has identified a number of individual and situational features that significantly distinguish the
different profiles in each of the operationalizations of the happy-productive worker model.

Limitations

The current paper’s findings should be interpreted cautiously in light of several potential
limitations. A limitation of the study is that most of the sample belonged to the services sector, although
some of the sample is from the production sector, including areas such as construction. This limitation
questions the representativeness of the results of underrepresented sectors. Services and production
sectors could certainly vary in their different types of procedures and practices, such as performance
evaluation or health and wellbeing promotion. The sample is more balanced in terms of gender, age,
job category, or type of contract. In any case, this study represents a first approach to understanding
the diversity in the patterns of relationships between performance and wellbeing in organizations.
A second limitation is the fact that self-rated performance and performance rated by supervisors
were not assessed with the same scale, due to the difficulties in obtaining responses from supervisors
about all their subordinates (in fact, we had a high reduction in the sample when gathering data).
This situation can raise some doubts about the reasons for the differences in performance-wellbeing
patterns when each of the measurement methods is used. Thus, these differences could be due to
different performance measures rather than to different informants. However, both measures can
be considered global performance measures. Self-rated performance is a composite measure that
includes the basic components of performance [34]. Performance rated by the supervisor measures
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global performance considering three global indicators: general performance, quality, and achievement
of objectives.

5. Conclusions

This study shows that the relationship between wellbeing and performance is more complex than
the HPWT proposes. Different operationalizations of these constructs need to be considered. Moreover,
we found that a large percentage of respondents are grouped under the happy-unproductive or the
unhappy-productive profiles. The results also indicate that employees can be unhappy in a hedonic
way and, simultaneously, happy in an eudaimonic way (and vice versa). Finally, we show that there
are several significant antecedents of the patterns, in terms of demographic variables, in different
operationalizations of wellbeing and performance.

Future studies on the antecedents and consequences of these patterns of wellbeing and
performance can be relevant for organizational practice because they might help to identify a broader
scope of employees’ profiles regarding their performance and wellbeing and the circumstances in
which they experience synergies and antagonisms between these two important constructs.

In conclusion, the results of this study draw our attention to the fact that there can be different
typologies of “happy-productive” workers that may take into account both hedonic and eudaimonic
dimensions of wellbeing, as well as two different informants about the employees” work performance.
As we can see, a large percentage of workers do not pertain to the conventional “happy-productive”
or “unhappy-unproductive” patterns, but rather to the antagonistic quadrants of “unhappy but
productive” and “happy but unproductive”.
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Abstract: This study examined associations between trust, an important aspect of workplace social
capital, with seven cardiovascular disease (CVD) risk factors (American Heart Association Life’s
Simple 7 (LS7)): smoking, obesity, low physical activity, poor diet, diabetes, high cholesterol, and high
blood pressure. Data are from the U.S. Gallup-Sharecare Well-Being Index (2010–2012), a nationally
representative telephone survey of U.S. workers (n = 412,884). The independent variable was the
response to a work environment (WE) question as to whether their supervisor always creates an open
and trusting environment. Regression models were adjusted for demographic characteristics with
each of the LS7 CVD risk factors as dependent variables. Twenty-one percent of workers reported
that their supervisor did not create an open and trusting environment. Trust was associated with
increased adjusted odds of having many of the LS7 CVD risk factors. Among those workers whose
supervisor created a mistrustful environment, the odds ratios were greatest (>20%) for having four or
more of the LS7 CVD risk factors.

Keywords: cardiovascular disease; work environment; social capital; trust; Total Worker Health®;
health behaviors; job stress

1. Introduction

Cardiovascular disease (CVD) continues to be a costly and significant problem and is the leading
cause of death in the United States [1]. Moreover, by 2030, the prevalence of CVD among American
adults (20 years of age and older) is expected to increase from 35% to over 40% [2]; direct medical costs
of CVD are expected to triple to $818 billion [2,3]. To address these pressing issues, the American Heart
Association (AHA) set strategic impact goals to improve cardiovascular health by 20% and achieve a
20% reduction in CVD mortality by 2020 [4–6].

Numerous studies have examined associations between work stress and CVD [7–16]. In addition,
many studies have examined associations between work organization and workplace psychosocial
factors with CVD and its risk factors [17–24]. However, much of the occupational health literature
on CVD has focused on a few select models such as job demand and control [11,19,20]; job
demands-resources [25–27]; social support [18]; and effort–reward imbalance [17,23]. In addition,
attention has more recently been given to the role of work engagement and cardiovascular
reactivity [28] and forms of organizational justice that share some aspects of the effort-reward
model [29–33].
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Cardiovascular health can be assessed by AHA’s My Life Check® Life’s Simple 7 (LS7) [4–6].
The AHA defined ideal cardiovascular health by the presence of all four favorable health behaviors
(abstinence from smoking within the past year, ideal body mass index (BMI), physically active, and
healthy diet) and three favorable health factors (ideal fasting glucose, ideal total cholesterol, and ideal
blood pressure). Having ideal levels in all seven components of LS7 can increase life span and reduce
healthcare costs [4,5].

Recent literature has focused on the theory of social capital as important in explaining these
health behaviors. While there are many definitions of social capital [34–38], this study uses a relational
or social cohesion approach suggested by Berkman and Kawachi [39], who define social capital ‘as
those features of social structures such as levels of interpersonal trust and norms of reciprocity and
mutual aid—which act as resources for individuals and facilitate collective actions’. Measures of social
capital involve examining elements of a relationship, relational networks, levels of trust, and levels of
collaborative activity [40].

In the past, literature on associations between social capital and health focused mainly on
community, residential, or geographic areas [36,41–43]. More recently, workplaces have been seen
as important social units where social capital may promote well-being and health and as providing
a means of understanding relationships in the workplace [44–48]. A number of hypotheses as to
how social capital may act on health behaviors have been proposed; these include providing norms
and attitudes that influence health behaviors, and psychosocial mechanisms that promote emotional
support and enhance self-esteem [39]. For example, Lindström and Giordano [49] suggest that
social capital reduces cigarette smoking by (1) deterring socially ‘deviant’ behavior; (2) increasing
dissemination of positive health messages; and (3) providing a buffer against psychosocial stress’.

Some findings of associations between social capital and health behaviors have been mixed [34,50].
A recent systematic review of 14 prospective studies using a variety of definitions of social capital
and different contexts found no association among most social capital dimensions and all-cause
mortality, CVD, or cancer [34]. However, definitions of social capital varied among the individual
studies reviewed, including dimensions of social participation, social network, civic participation,
social support, trust, norms of reciprocity, and sense of community [34]. Other empirical research
supports associations between social capital and health, including mental health [42,51,52]; diet [53];
alcohol use [54–56]; physical activity [57–59]; hypertension [60]; and smoking [49,61–63]. A recent
study by Nieminen et al. [64] found support for an association between social capital and five health
behaviors (smoking, alcohol use, physical activity, vegetable consumption, and sleep). Analyses of
data from the Finnish Public Sector Study found that low workplace social capital was associated with
the co-occurrence of multiple lifestyle risk factors in cross-sectional analyses, but not in longitudinal
analyses [65].

The report of the 2017 Total Worker Health® Workshop [66] identified “perceived working
conditions and supervisor support,” the bases of worker trust, as important worker-level measures for
understanding worker health. Trust is acknowledged as a key principle in the supervisor–subordinate
relationship, especially as it as it relates to the distribution of rewards, sanctions, and resources [67]
including promotions, pay raises, and job security [68]. Moreover, Schill [69] reminds us that “leaders
at all levels set the tone (for Total Worker Health) through their shared commitment to safety, health
and well-being”. There are many definitions of trust, but for the current study, the authors define trust
as a multidimensional psychological state that involves cognitive processes as well as affective and
motivational components [68]. For trust to develop, there needs to be understanding, fairness, and
mutual respect between the supervisor and subordinate.

It is often difficult and expensive to collect data on work environment and workplace psychosocial
factors across multiple worksites and regions. In the U.S., a number of ongoing national surveys, such
as the Quality of Worklife [70], the Health and Retirement Survey (HRS) [71], and the 2010 [72] and
2015 National Health Interview Survey (NHIS) [73], have included work organization and workplace
psychosocial questions. The Gallup-Sharecare Well-Being Index (WBI) [74] collects data from adults
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18 years and older living in the United States, including questions on work environment (WE). A
number of studies have used the Gallup survey to look at health and well-being [74–78], but few
have specifically focused on the work environment questions associated with social capital in relation
to health.

The current study examines whether trust, an important aspects of social capital, is associated
with the seven CVD risk factors identified in the AHA LS7 screening tool. Increasing social capital may
improve health behaviors and outcomes directly, or in conjunction with workplace prevention and
intervention programs. Due to the gender differences in the prevalence, progression, and underlying
mechanisms in CVD, results are presented separately for women and men [79].

2. Materials and Methods

2.1. Data Source

Data for this study are based on the Gallup-Sharecare Well-Being Index (WBI) survey conducted
between 2010 and 2012 in the United States. Every day, the Gallup Organization conducts
computer-assisted telephone interviews (in English or Spanish) with 1000 randomly sampled U.S.
adults (≥18 years of age) on political, economic, and well-being topics. Random-digit-dial (RDD) to
landlines and cell phones was used to reach wireless-only and wireless-mostly households. Although
the response rate is low, 9–11%, it is estimated that the Gallup sample covers more than 95% of the
U.S. adult population. Gallup weights data daily to account for disproportionate selection in age,
sex, geographic region, gender, education level, ethnicity, race, self-reported location, and phone use
status [73].

2.2. Study Population

The sample consists of survey participants interviewed between 2010 and 2012 who reported
being currently employed by an employer for at least 30 h per week. Only workers who were employed
by an employer were selected because this study focuses on supervisor behavior. In addition, full-time
workers (i.e., those working 30 or more hours per week) were selected because results from this study
would be more relevant to those who spend a greater proportion of their time at work, than those
working part time.

2.3. Measures

Life’s Simple 7: The WBI included questions that address the seven cardiovascular health
components of the LS7, but are not a complete match to the AHA definition. Figure 1 shows how
the authors adapted WBI questions to match AHA’s LS7 components. For blood pressure, the WBI
asks if the respondent had ever been told by a physician or nurse that they had high blood pressure
(yes = high blood pressure). The LS7 defines high blood pressure as >120/80 mm Hg. Similarly, the
WBI asks if the respondent had ever been told by a physician or nurse that they had high cholesterol,
(yes = high cholesterol). The LS7 defines high cholesterol as total cholesterol >200 mg/dL. Diabetes
in the WBI is measured by the response to a question about whether the respondent had been told
by a physician or nurse that they had diabetes (yes = diabetes). The LS7 defines diabetes as a fasting
plasma glucose >100 mg/dL. The study definition for at-risk BMI (based on self-reported height and
weight), or obesity, was BMI ≥ 30 kg/m2; the LS7 definition for at-risk BMI is ≥25 kg/m2. For diet,
the WBI asks respondents the number of days per week they consumed five or more servings of
fruits or vegetables. For this study, a healthy diet was defined as consuming five or more servings of
fruits or vegetables seven days per week; adequate consumption on less than seven days was defined
as a poor diet. The LS7′s dietary assessment requires additional information such as the amount of
fish, sodium, whole grains, and sugary beverages consumed daily or weekly. Similarly, for physical
activity, the WBI asks about the number of days of exercise for at least 30 min during the past week,
but does not ask about the intensity of physical activity. The LS7 definition includes the amount of
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vigorous and moderate activities per week. In the current study, meeting physical activity guidelines
was defined as exercising for at least 30 min five days per week. Performing less than this was defined
as insufficient exercise. In the WBI, smoking is defined as a yes response to a question about whether
the respondent smokes. In the LS7, smoking is based on whether the person is a current smoker or
quit <12 months ago.

Figure 1. Cross-walk between American Heart Association Life’s Simple 7 (LS7) cardiovascular disease
(CVD) risk factors and Gallup-Sharecare Well-Being Index.

Work environment: Gallup scientists created a work environment question related to social capital
based on their understanding of the literature. Work environment was coded in a negative direction
and measured by the question: ‘Does your supervisor always create an environment that is trusting
and open, or not?’ (No = mistrustful environment).

2.4. Data Analysis

All analyses were stratified by gender and calculated using SAS 9.3 (SAS Institute Inc., Cary,
NC, USA), using weights provided by Gallup to represent the U.S. population and to account for
the complex survey design. Gallup surveyed 1,059,894 individuals between 2010 and 2012, of which
412,884 were full-time employees (working 30 or more hours per week). Responses of ‘don’t know’
or ‘refused’ were set to missing. Because of a skip pattern, 23,554 (6%) were not asked the open and
trusting environment question. Approximately 14% of the sample were missing income data, and 5% or
fewer were missing data for the LS7 risk factors. Descriptive statistics were calculated for demographic,
LS7, and the trust question. Z-tests for the difference between women and men were calculated.
Logistic regression models were run with each of the LS7 CVD risk factors as dependent variables in
separate regression models. Odds ratios and 95% confidence intervals were calculated. Confidence
intervals excluding 1.0 indicate significance at p < 0.05. In addition, a sensitivity analysis was conducted
to examine the impact on associations using four or more CVD risk factors as a dependent variable in
the regression model. Trust was entered into separate logistic regression models as an independent
variable. All models were adjusted for potential confounders including demographic factors: age
(years); race/ethnicity (White, Black, Asian, Hispanic, and Other); education (less than high school
diploma, high school graduate, technical/some college or associate degree, college degree, and
post-graduate degree); marital status (single/never married, married, separated, divorced, widowed,
and domestic partner); family income (<$1000/month, $1000–$2999/month, $3000–$4999/month,
$5000–$7499/month, and ≥$7500/month) and any health insurance. Due to the large sample size in
the current study, we focused on effect sizes (odds ratios) rather than p-values. According to a recent
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policy statement by the American Statistical Association on p-values and statistical significance, any
effect, no matter how tiny, can produce a small p-value if the sample size is large enough [80].

3. Results

Demographic characteristics: Forty-two percent of the sample were women. Descriptive statistics
for workers stratified by gender and trust are presented in Table 1. For both women and men, the
largest percent of respondents (72.0% and 72.2%, respectively) were White, Non-Hispanic with a mean
age of about 42. More than half of the respondents were married and had either technical training or
some college.

Mistrustful environment: Approximately 22% of women and 20.3% of men indicated that their
supervisor did not always create an open and trusting environment (Table 1). As shown in Table 1, for
both women and men, the highest prevalence of mistrust reported was among workers ages 45–64,
(women = 24.4%, men = 23.0%) followed by workers ages 30–44 (women = 22.3%, men = 20.5%).
Black women (23.2%), followed by White women (22.4%) had the highest prevalence of reporting
that their supervisor does not create an open and trusting environment, compared with women of
other races/ethnicities (Asian, Hispanic, Other). White men (21.1%) followed by Black men (20.6%)
reported higher prevalence of a mistrustful environment. Prevalence of a mistrustful environment was
higher for women with increasing levels of education (highest for those with college or post-graduate
education, 25.2%). Men with technical training or some college/associate degree had a slightly higher
prevalence (20.9%) of a mistrustful environment. Divorced women (26.8%) and men (24.7%) had the
highest prevalence of reporting a mistrustful work environment. Prevalence by income was similar for
both women and men, with slightly higher prevalence of a mistrustful environment for those earning
$3000–$4999 per month among women (23.0%) and for those earning $5000–$7499 among men (21.7%).

350



IJERPH 2019, 16, 230

Table 1. Weighted prevalence (%) and standard errors (SE) of open and trusting and open work
environment factors by sociodemographic characteristics and gender (Gallup-Sharecare Well-Being
Index, 2010–2012).

Characteristics
Total Women Mistrustful Environment Total Men Mistrustful Environment

% % SE % % SE

Total 22.1 0.1 20.3 0.1

Age
18–29 * 19.8 17.4 0.3 21.8 15.7 0.2
30–44 * 32.4 22.3 0.2 35.1 20.5 0.2
45–64 * 45.0 24.4 0.2 40.3 23.0 0.2

65+ 2.8 17.2 0.5 2.9 15.9 0.5

Race/ethnicity
White * 72.0 22.4 0.1 72.2 21.1 0.1
Black * 12.9 23.2 0.4 8.8 20.6 0.4
Asian 2.4 17.7 0.8 2.7 17.1 0.6

Hispanic * 9.9 18.7 0.4 12.8 16.3 0.3
Other 2.8 21.9 0.8 3.4 19.5 0.6

Education
<High school * 4.4 19.3 0.7 7.1 17.3 0.5

High school graduate 21.9 20.0 0.3 26.0 19.8 0.2
Technical/some college or

associate degree * 53.5 22.0 0.2 53.4 20.9 0.1

4-year college/post graduate * 20.3 25.2 0.3 16.6 20.4 0.2

Marital status
Single/ Never married * 22.7 20.8 0.3 23.1 18.0 0.2

Married * 54.2 21.4 0.2 61.8 20.7 0.1
Separated 2.6 23.3 0.8 1.9 21.9 0.9
Divorced 12.1 26.8 0.4 7.0 24.7 0.4

Widowed * 2.9 22.8 0.7 0.8 20.8 1.1
Domestic partner * 5.5 23.2 0.6 5.5 20.1 0.5

Family Income per month
<$1000 * 3.3 21.0 0.8 2.8 18.6 0.8

$1000–$,2999 * 27.0 22.5 0.3 22.9 20.1 0.3
$3000–$4999 * 26.6 23.0 0.3 23.8 21.2 0.2
$5000–$7499 * 21.4 22.5 0.3 21.5 21.7 0.2

≥$7500 * 21.9 21.9 0.3 29.1 19.6 0.2

* Z-test for difference between women and men p < 0.05.

Table 2 shows the weighted prevalence of LS7 risk factors by trust. The prevalence of all LS7 risk
factors were higher for both women and men who reported working in a mistrustful environment,
compared to those whose working environment was not mistrustful.
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Multivariate results for trust with LS7 CVD risk factors, after adjustment for demographic factors
and having any health insurance, are shown in Table 3. Confidence intervals excluded 1.0, indicating
statistical significance at p < 0.05 for each outcome. Trust was associated with the LS7 CVD risk
factors in both men and women after adjustment for covariates. Due to the large sample size, we
report effect sizes with a focus on those ≥10%. We found that workers who did not work in an
open and trusting environment had greater odds of having high blood pressure (women = 15%,
men = 20%), high cholesterol (women = 18%, men = 22%), and diabetes (women = 15%, men = 18%)
compared to those who reported having an open and trusting environment with their supervisor. Both
women and men workers had greater odds of being a current smoker (both 15%), having a poor diet
(women = 10%, men = 11%), and being obese (both women and men = 18%). Women reporting a
mistrustful environment also had greater odds of having a low physical activity level (10%). Odds
ratios for having four or more LS7 CVD risk factors were elevated for those working in a mistrustful
environment (women = 22%, men = 29%).

Table 3. Multivariate associations between LS7 CVD risk factors and open and trusting work
environment stratified by gender (Gallup-Sharecare Well-Being Index, 2010–2012) a.

CVD Risk Factors (Dependent variables)

Models

Mistrustful Environment

OR (95% CI)

Women Men

High blood pressure 1.15 (1.11, 1.20) 1.20 (1.16, 1.24)
High cholesterol 1.18 (1.13, 1.22) 1.22 (1.18,1.26)

Diabetes 1.15 (1.09, 1.23) 1.18 (1.12, 1.25)
Current smoker 1.15 (1.10, 1.20) 1.15 (1.11, 1.19)

Poor diet 1.10 (1.07, 1.14) 1.11 (1.07, 1.15)
Insufficient physical activity 1.10 (1.06, 1.14) 1.08 (1.05, 1.11)

Obese 1.18 (1.14, 1.23) 1.18 (1.15, 1.22)
Four or more risk factors 1.22 (1.16, 1.27) 1.29 (1.25, 1.34)

a Models are adjusted for age, race/ethnicity, education, marital status, family income, and any health insurance.

4. Discussion

The findings of this study suggest that lower workplace social capital, as measured by the WBI, is
associated with higher odds of having one or more of the LS7 CVD risk factors.

Our findings are consistent with others who have found associations between social capital and
health [39,46,48,65,81–83]. Previous research reported that working in a negative environment and
having low social support could lead to stress and psychosocial distress [84]. Workplace stress can
directly increase CVD risk through biological pathways (e.g., inflammation) or CVD risk factors [12,13].
Studies have found that workers experiencing job stress were more likely to have diabetes [85].
Associations between work environment and high blood pressure and high blood cholesterol are
mixed, with some studies reporting results similar to our findings [86,87] and others reporting no
association [85].

Furthermore, workplace stress can indirectly affect CVD risk through at-risk health behaviors [85,87].
These behaviors include poor diet, insufficient physical activity [85,86], smoking [85], high alcohol
consumption, and lack of sleep [88]. Workers who reported a lack of support from supervisors were
more likely to be heavy smokers [89]. In addition, men with low workplace social support were more
likely to be obese [90].

Although we adjusted for potential demographic confounders in our models, we examined each
of the LS7 CVD risk factors separately. Health behaviors are often interrelated and can affect the
presence or absence of other health behaviors. For example, smoking was found to increase caloric
intake [91], while a healthy lifestyle (diet and exercise) was negatively associated with smoking [92].
Because of the potential co-occurrence, we conducted sensitivity analyses to see whether the odds
ratios increased if we selected having four or more of the LS7 risk factors instead of only one. We used
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this as the dependent variable in our regression models. Both women (22%) and men (29%) showed an
increase in odds for having four or more LS7 risk factors if they indicated that their supervisor did not
create an open and trusting environment.

Analyses were presented separately by gender, not only due to the differences in CVD risk
between women and men, but also due to the importance of gender in the social capital and managerial
psychology literature [93]. Odds ratios were similar for both genders when the LS7 factors were looked
at individually, and slightly higher among men when the dependent variable was having four or more
LS7 factors.

Improvements to the work environment are needed to reduce CVD risk among workers. Social
modification to the work environment, such as adjusting managerial style to create an open and
trusting environment, can decrease work stress. Considering managerial trust from a Total Worker
Health® framework meets the goals of illness prevention to advance worker well-being. Efforts can
also be made to target the health behaviors themselves. There are a range of possible strategies for
addressing the LS7 risk factors in the workplace. For example, physical modification to the work
environment, such as installing sit/stand desk stations and walking workstations, can reduce sedentary
behavior and may increase physical activity. Additionally, increased access to nutritious food in the
workplace may improve diet. Supervisors who support workplace wellness may help in reducing
CVD risk factor in workers [94].

Strengths and Limitations

This study has several strengths. The WBI is a large, nationally representative survey.
Skopec et al. [95] found that the survey provided reasonably similar data when compared to established
national surveys, such as the National Health Interview Survey (NHIS) and the Behavioral Risk
Factor Surveillance System (BFRSS), on several important health-related measures. However, the
Gallup sample was slightly older, had fewer minorities, and a higher educated sample than in other
national surveys [95]. Outcomes examined included select health behaviors and health outcomes.
Findings in our study are similar to those reported by adults who worked in the past 12 months
in the 2010 National Health Interview Survey (NHIS) conducted by the National Center for Health
Statistics. Weighted prevalence items were obesity (BMI ≥30) (Gallup = 27.7%; NHIS = 28.1%), current
smoker (Gallup = 21.9%, NHIS = 19.7%), hypertension (Gallup = 22.3%; NHIS = 19.4%), insufficient
exercise (Gallup = 76.3%; NHIS = 88.3%), and diabetes (Gallup = 6.1%; NHIS = 5.8%) [72]. Data
on high cholesterol are not available for the 2010 NHIS, but are available for 2015 (Gallup = 21.3%;
NHIS = 21.5%) [72].

The work environment question included in this study allows us to examine an important
workplace psychosocial factor that is often difficult or expensive to study. It is unclear where the work
environment question originated. Documentation provided by Gallup indicated that it was based
upon findings from leading scientists in the areas of survey research, behavioral economics, and health.
No information on the validity or reliability of the Gallup question is available.

This study also has several limitations. The survey is cross-sectional and therefore no conclusions
can be made regarding causality. Data were collected via a telephone survey that has a low
response rate, potentially affecting the representativeness of our findings. For each regression model,
observations with missing values for included covariates were dropped. All data were self-reported
at one point in time and are subject to response biases, such as recall and social desirability. Social
desirability bias [96] is the tendency of respondents to present themselves in a socially desirable
light, which may deviate from their true behaviors. Social desirability bias has been shown to affect
the reporting of health behaviors, including underreporting negative behaviors and over reporting
positive ones [97]. However, a recent study by Prather et al. [98] did not find confounding due to
social desirability bias. Additionally, although we adjusted for potential confounders in our models,
other non-measured confounders may have influenced our results. The WBI survey only touched
upon a small number of components of an individual’s work environment. Components of social
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capital and the work environment such as occupation, organizational structure (e.g., work schedule,
work arrangements), culture, job autonomy, job resources, job security, work engagement, workplace
hostility, additional characteristics of the supervisor, and others are needed for a better-informed study.
Findings by Oksanen et al. [45,46] suggest that the effects of low social capital might not be similar in
all work units or groups of different socioeconomic structure. However, because social capital and
socioeconomic status were measured at the individual level, we are unable to examine the effects of
social capital in different work contexts. Additionally, stand-alone, single-item questions may not
offer the precision needed to make an accurate assessment of supervisory style, and as Choi et al. [34]
suggest, there is a lack of consensus on measurement of social capital. The measure of social capital
used in this study deals with leadership trust. Researchers have also included differing measures of
social capital that include employee networks and workforce norms [99].

Health behavior questions in the WBI were different from AHA’s LS7 definitions, particularly diet
that included only one of the five diet variables. The health factor metrics are markedly different in the
WBI compared to the AHA’s LS7 definitions, noticeably absent are the clinical measurements of blood
pressure, blood cholesterol, fasting glucose, and medication used to treat these health factors. Lastly,
the study’s large sample size increases the probability of finding statistically significant associations;
therefore, we focused on effect size rather than p-values. Despite these limitations, results show that
more than 20% of workers report that their supervisor does not always create an open and trusting
environment. This is associated with a 20% increase in odds for having four or more CVD risk
factors, suggesting that this is an important factor when designing interventions to address worker
cardiovascular health. Therefore, these results show support for the usefulness of this aspect of social
capital to understand the work environment, supervisory behavior, and their association with worker
cardiovascular health.

5. Conclusions

This study found that a negative work-environment characteristic representing an aspect of
workplace social capital contributed to greater odds of having important CVD risk factors among
full-time workers. Results suggest that supervisor behavior can play an important role in improving
worker health. Workplace intervention programs for CVD and other chronic health conditions should
consider addressing this aspect of workplace social capital, and supervisor competencies and behavior
in particular, with proper training as a potential means to improve worker health. Thus, our results
reinforce the notion voiced elsewhere [69,100] that supervisor support is essential to a comprehensive
approach to worker safety and health; issues of managerial trust are worthy of inclusion in a Total
Worker Health® framework.
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