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Preface to ”Sustainable Work Ability and Aging”
In many industrialized countries, there has been a sharp increase in the aging population due
to a decrease in fertility rate and an increase in life expectancy. As a result, the age dependency
ratio increases and may cause increased economic burden on the working age population. One
strategy to combat this problem is to prolong people’s working career. A sufﬁcient work ability is
a requirement for sustainable and prolonged employment. Work ability is primarily a question of
balance between work and personal resources. Personal resources change with age, whereas work
demands may not change parallel to that, or only change due to globalization or new technology.
Work ability, on average, decreases with age, although several different work ability pathways exist
during the life course. Work-related factors, as well as general lifestyle, may explain the declines and
improvements in work ability during aging. A sustainable work ability throughout the life course is
a main incentive for a prolonged working career and healthy aging. Work ability and work-related
factors are therefore important occupational and public health issues when the age of the population
increases. This Special Issue, “Sustainable Work Ability and Aging”, includes 16 original articles and
one opinion paper from ten countries all over the world. The research topics cover wide aspects of
work ability—from determinants, how older employees cope with their work, methodological issues,
as well as results of interventions on promoting work ability.
Juhani Ilmarinen (2019) describes the history of a widely used work ability concept and the use of
it in the promotion of occupational health. He pointed out that work ability is a complicated concept
which requires actions on human resources, work arrangements, and management.
In a number of articles in this book, it is shown that there are several determinants which
inﬂuence work ability. In a six-year follow-up of industrial workers (Oakman et al., 2019),
a substantial number of employees maintained good work ability across the follow-up. However,
for employees with poor work ability, multisite musculoskeletal pain had an important inﬂuence.
Stuer et al. (2019) studied a large sample of employees in diverse sectors from a sustainable career
perspective and concluded that having a perspective of future ﬁt with one’s job (work ability) is
increasingly important as employees grow older. Yang et al. (2019) concluded in their study that
health works as a mediator between stress and work ability and the effects of stress and health
on work ability decreased as social status increased. In another study, K.C. et al. (2019) reported
that work ability and work life satisfaction are important contributors to the retirement intentions of
employees in a sample of older postal workers in Finland. Job survival is shorter for the employees
with impaired work ability independently from the type of job termination (Martinez et al, 2019).
Cotrim et al. (2019) concluded in a 2-year follow-up study that the main predictive factors for
decreased work ability were age, lower-back pain, negative health perception, the presence of
burnout, and making manual effort. Predictors of an excellent work ability were training in the
previous two years, a good sense of community at work, and a favorable meaning of work. Lallukka
et al. (2019) highlighted the need to ﬁnd ways to better maintain the work ability of those in physically
demanding work, particularly when there are exposed to several workload factors.
Some articles have found negative, but others found positive changes in work ability while
aging. Older age was related to worse self-rated health, but age showed also a reverse U-shaped
relation with psychological health in a representative working age sample in Taiwan (Hsu et al.,
2019). Rodrigues-Cifuentes et al. (2019) stated that those who actively manage their subjective
age perceptions could age successfully at work. Gong et al. (2019) suggested in their study that
ix

government policies aimed at promoting workforce participation at later life should be directed
speciﬁcally to lifelong health promotion and continuous employment as well as different factors
driving voluntary and involuntary workforce transitions, such as lifelong training, healthy lifestyles,
work ﬂexibility, ageing friendly workplaces, and job security. Quality of leadership, developmental
opportunities, and social support from supervisors and colleagues increased the meaning of work
among nurses (van der Heijden et al., 2019).
This book also shows that there are many good methods and models available for studying
work-related factors and work ability. Based on ﬁndings from a sample of nurses and supported
by theoretical and methodological considerations, Ebener and Hasselhorn (2019) conﬁrmed the
feasibiltiy of using only one question in measuring perceived work ability. Matthew et al. (2019)
validated a short form regarding the need for recovery, consisting of three items, which also could be
used among older employees. Schmitz et al. (2019) suggested that future studies should include both
subjective and objective measures to capture individual and societal level processes that drive the
relationship between work, health, and aging. A controlled, cognitive behavioral intervention among
municipal employees in Finland increased signiﬁcantly employees’ work well-being (Ojala et al.,
2018), although an intervention to use a toolbox among coach drivers in the Netherlands failed to
maintain work ability and vitality (Shaaijk et al., 2019).
It is my hope that this book will strengthen our understanding of the concept of work ability and
especially the impact of aging on work ability. I acknowledge the excellent work of the authors and
many thanks to the reviewers who contributed in reviewing the manuscripts.
Clas-Håkan Nygård
Special Issue Editor
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Abstract: Work ability research started in Finland in the 1990s due to the challenges of work force aging.
The employment rates of older workers (55+) were below 40% and early retirement and work disability
rates were rather common in many European countries. The work ability concept and methods
were developed and broad international research activities started in the 1990s. A comprehensive
promotion model for work ability was created aiming to prevent work ability from declining during
aging. However, to be able to impact the work ability is a complicated and diﬃcult task, and requires
eﬀects on human resources, work arrangements, and management. Therefore, only a limited number
of intervention studies have shown an improvement of work ability during aging. This article
introduces some possibilities regarding how to make work ability interventions more successful.
Keywords: work ability index (WAI); work ability concept; intervention research; knowing–doing
gap; implementation

1. Background
Population and work force aging were the main reasons for starting the work ability research
in the early 1980s, and a comprehensive concept for occupational health research was developed
by the Finnish Institute of Occupational Health (FIOH) [1]. The employment rates of older workers
(55–64 years) in many European countries were close to 41% in 2003, early retirement options were
widely used, and only a minority of older workers retired at mandatory retirement ages. Although the
situation has improved, and many countries have carried out pension reforms, severe concerns
remain regarding how the older workers can or will work longer. The current changes in working life,
globalization, digitalization, and new technology, as well as the requirements for better quality and
productivity, increase the challenges for everybody, but especially for older workers and employees
worldwide. Excellent state-of-the-art books are available [2,3]. Additionally, we are facing new
challenges of a multi-age workforce nowadays [4]. Therefore, the human ability to work during the
life course and aging remains in the focus of employment and social policy. Longer and better working
lives will be a continuous challenge for our societies [5].
The basis for the work ability research and construction of the work ability index (WAI, which can
be found from the Aging Worker Supplement of SJWEH [6], and the validation of the WAI in the 11-year
follow-up study [7]). An updated user manual for WAI from 2012 is available from the bookstore of the
FIOH. The model to promote the sustainable work ability and work well-being during aging is based on
the work ability–house model (Figure 1), which describes the requirements for a person–environment
(PE) ﬁt.
Because successful interventions to promote work ability are a demanding process, I have focused
my paper, based on my experiences, to give researchers and practitioners some ideas on how to
improve the eﬀectiveness of workplace interventions. A good basis for work ability interventions is
available from Oakman et al. [8].
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Figure 1. The work ability house model. The ﬂoors of the house, as well as family and social networks,
indicate dimensions that aﬀect work ability. Management and leadership skills on ﬂoor 4 have the
strongest eﬀect on work ability. In the third ﬂoor, the single factors like appreciation, trust, fair treatment,
and support eﬀect workplace well-being. Sustainable balance between factors of work and human
resources creates good work ability.

A history of work ability has been introduced earlier [9], but here is a short summary of the main
activities during the last 30 years:
Between 1980 and 1989, the evolution of work ability as a new paradigm compared to work
disability was started by FIOH. It included the development of the work ability index (WAI), as well as
a follow-up study of Finnish municipal employees (1981–2009) [7].
Between 1990 and 1999, the promotion concept of work ability was developed based on the
results of an 11-year follow-up study [7]. WAI in occupational health services was implemented.
The internationalization of the work ability concept and WAI was started (The Netherlands, Austria,
Germany). In all, 17 international work ability conferences, symposia, and workshops were organized
by the International Commission of Occupational Health (ICOH) and the International Ergonomic
Association (IEA) between 1990 and 2018. Several books and proceedings of international research
activities have been published since 2002. The WAI was translated into over 30 languages.
Between 2000 and 2009, the concept called “work ability house” was created based on the Finnish
National Survey of work ability [10]. The implementation of research ﬁndings into practice were
forced. Work ability training, coaching, and counselling were started in Germany [11] and Austria [12].
In work ability coaching, about 1300 persons have been trained, and from them, more than 500 persons
are active service providers of work ability A WAI network was established in Germany. In the
Netherlands, wide national activities were carried out by Blik op Werk to improve the publicity of
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work ability. Research activities were also started in Business, Work and Ageing, Swinburne University
of Technology, Melbourne, Australia.
In 2010, the work ability house model was updated (Figure 1). New instruments were published,
such as Work Ability Plus in Austria [11], and Work Ability 2.0 in Finland [13]. A work ability graduate
course was started in the medical faculty of the University of Vienna, Austria. An institute of Work
Ability was established in Germany. A comprehensive catalog of seven work ability instruments were
published in Germany by Initiative Neue Qualität der Arbeit (https://www.inqa.de/EN/Home/home.
html).
Several scientiﬁc papers were published from the Finnish Longitudinal Study of Ageing Municipal
Employees (FLAME) study in collaboration between FIOH, University of Jyväskylä, and University of
Tampere, Finland. The collaboration between occupational health research and gerontology had started.
2. Research Activities on Work Ability
Most of the research activities of work ability has been focused in occupational health research,
epidemiology, and ergonomics, and recently, in occupational gerontology. Our understanding of factors
aﬀecting work ability has been improved signiﬁcantly. The interactions between human resources
and work are intensive and dynamic. These interactions are changing due to the life course and
aging. The balance between the human resources (health and functional capacities, competence, values,
attitudes, and motivation) and work (demands, work arrangement, and management) is crucial.
A poor balance decreases the work ability in physical, mental, and mixed work, both among men and
women [7]. This is probably the main reason why the work ability seems to decline worldwide during
aging. An important research question remains unanswered: Is the main reason for poor balance
predominantly due to problems in work organization and in management, or the decline on human
resources due to aging? Most of the studies show that both reasons are responsible. Additionally,
the family and close community also aﬀect the balance between human resources and work. Therefore,
the promotion of work ability becomes even more comprehensive and complex. The promotion of
work ability is a new area of potential development for work life developers.
The complexity of interactions explains why many intervention studies for the promotion of work
ability have been less promising than expected. The recent meta-analysis of 17 randomized control
trials showed a small positive eﬀect, suggesting that workplace interventions might improve work
ability [8]. The authors recommend high quality studies to establish the role of interventions on work
ability. I do agree that better studies are needed, although the situation in dynamic and changing work
organizations makes the realization of proper interventions more diﬃcult than before. In the following,
I will introduce some reasons, based on my experiences, that could be taken into consideration to make
interventions more eﬀective.
3. Knowing–Doing Gap
Behind the challenge of eﬀective interventions is the knowing–doing (K-D) gap (Figure 2). The K-D
gap indicates that the knowledge about the problems in workplaces is extensive compared to how
we are able to turn knowledge into action [14]. Every workplace survey increases our knowledge
of factors that (Gap C) should be improved to promote the work ability. It seems to be much easier
to improve our knowledge than to carry out successful actions (Gap A). Additionally, the time gap
gets longer before proper actions happen (Gap B). Therefore, the workers and employees will be
frustrated recognizing that, again, nothing has been changed or improved. We should pay much more
attention to doing and increase our competences for implementation processes of scientiﬁc knowledge
at workplaces.
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Figure 2. The knowing–doing gap model [14].

According to my experiences of intervention studies over decades in several countries, at least
three main reasons explain why the K-D gaps are growing. The ﬁrst one is the lack of prioritization of
the actions needed. For example, a work ability survey will easily produce a long list of factors that
have negative relationships to work ability. Changing all the signiﬁcant variables is not possible or
feasible. Therefore, prioritization is needed. The next question is: Who is going to decide about the
prioritization of measures? My opinion is that the steering group making prioritization should be
representatives of the organization (management, HR management, foremen, workers and employees,
occupational health and safety oﬃcer, other preventive staﬀ members). The next question is: How
should they prioritize? It should be based on dialog, where everybody in the steering group can give
and explain his or her own arguments. An external facilitator takes care that no one can dominate;
everyone’s comments will be noticed according to the rules of dialogue; and ﬁnally, a consensus will be
created. This procedure is not easy and demands a new culture of communication within the steering
group and company. In best cases, a long list of necessary measures can be reduced markedly, and the
implementation becomes more feasible.
The second reason for less-eﬀective interventions could be the low participation rates of the people
involved. Often the targets are to improve human resources through behavioral changes. For example,
improving physical ﬁtness using exercise might interest mostly those who are already active compared
to those with more passive habits. The eﬀects of exercise should be signiﬁcant before eﬀects on work
ability can be expected. If only 60% of the intervention group improve their ﬁtness, the 40% who are
more passive dilutes the eﬀects of the intervention group markedly. The same happens in competence
training. Participation rates in learning new skills and competencies is seldom 100%. The same is true
for the training of supervisors. There is often a lack of evidence that the training has been eﬀective.
The most diﬃcult task is to change the attitude and behavior of supervisors and foremen. Therefore,
at least regarding what should be controlled, is how actively the intervention group has participated in
the training. If we accept only those who have been aﬀected by the training in the intervention group,
the improvements of their WAI can be signiﬁcant compared to a control group [15].
The third concern is the outcome variable, which should be sensitive enough for changes. The WAI
has been widely used as an outcome for interventions. Originally, the WAI was constructed so that
health-related items played an important role in scoring the individual WAI. In other words, if the
intervention has a signiﬁcant eﬀect, the WAI will probably improve. However, without signiﬁcant
health eﬀects items 3, 4, 5, and 6, the potential for improvement is rather limited. On the other hand,
improvements in management skills and work arrangements should be powerful enough to improve
WAI, but it is not easy to improve managerial skills so signiﬁcantly that the knowledge is transferred
into practice. WAI as an outcome variable requires signiﬁcant improvements in both the health behavior
4
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of employees and the leadership behavior of supervisors. In summary, WAI is a very challenging
outcome to achieve for interventions, especially among older workers who easily face the age-related
changes in personal resources and health. Besides the WAI, broader measurements of outcomes are
often necessary [7].
4. Work Ability 2.0
For the large Good Work–Longer Career Program of the Finnish Technology industry (2010–2015),
new methods to evaluate work ability were developed [16]. The survey method (Work Ability Personal
Radar) focused on the dimensions of the work ability house model (Figure 1). Altogether, questions
covered four dimensions within the house and two outside, namely family and close community.
Additionally, four items of the original WAI were also included (see Ilmarinen et al. [7]). The items were
chosen such that each of them could be used as an outcome variable of concrete action. For example,
in the dimension of work, question 13 is the following: Do you get feedback from your supervisor about
your work performance (scale 0–10)? When the intervention is focused on improving the feedback
culture of supervisors, the outcome will directly indicate how successful the measures were.
The second instrument of Work Ability 2.0, namely the Work Ability–Company Radar, is directly
focused toward making the interventions more successful. With the help of this method, the actions
will be prioritized and a concrete plan will be made. Both prioritization and an implementation plan
are created with the help of a dialog process among a representative steering group. Only 1–3 targets
with the highest priorities will be taken for interventions, and the intervention should focus on
only one dimension at time (like health or work). This process follows the guidelines of the Metal
Age project [17]. The combination of survey and prioritization makes the interventions feasible
and eﬀective. Our experiences from Finland (technology industry, about 100 companies) and from
Germany (manufacturing industry, traﬃc, service and hospitals) are promising. The challenge is to
create a company culture that is positive for the dialogue and decision-making process. An external,
independent facilitator is often needed in the beginning to support the process. The motto of the Work
Ability 2.0 is: doing less but the most important improvements.
5. Future Challenges of Work Ability
The comprehensive, dynamic concept of work ability oﬀers possibilities for work organizations
to support longer and better working lives. Work ability management is a new potential area of
development for supervisors, covering both health and age management. As soon as work ability
management becomes one of the core functions of supervisors, the implementation of survey results
will be more eﬀective. The commitment of supervisors toward work ability management can be
improved using annual evaluation of their results. In Finland, about 30% of supervisors are responsible
for work ability management [18]. The challenge is to give them enough time, resources, and personnel
for implementations.
Work ability should also be on the agenda of social partners. Collective agreements are welcome
because both employers and employees are the winner; better work ability and workplace well-being
leads to better productivity, which is a win-win situation. The Finnish Program in the Technology
Industry was based on an agreement between the Employer Association and the four largest trade
unions; in Germany, the work ability project by a private bus company in the city of Hamburg was based
on a similar agreement [19]. Work ability could also be a cornerstone for national policy. In Finland,
the work ability was anchored in the Occupational Health (2002) and Safety Acts (2003). The Finnish
National Programme of Ageing Workers (1996–2002) and the following pension reform improved the
employment rate of older workers and attitudes towards aging. In Germany, a large-scale national
program INQA (The Initiative New Quality of Work) has been carried out since 2010. In Austria,
several large programs are supported by ministries and social insurance organizations. Work ability
methods have been widely used in these programs.
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Today’s trend in several European countries is the improvement of workplace well-being.
Workplace well-being can be conceptualized in many ways, but my impression is that it should
emphasize the qualitative aspects of work ability. For example, if the balance between work and
human resources creates positive eﬀects on values, attitudes, and motivation of the staﬀ, both the work
ability and workplace well-being will be improved. Indicators for a better workplace well-being can
be found in the updated work ability house model (third ﬂoor), which utilizes appreciation, trust,
fair treatment, and support. In my understanding, workplace well- being cannot be created without
work ability (see the legend for Figure 1).
The discussions in the scientiﬁc committee Ageing and Work (ICOH) in the beginning of
2000 strongly supported the need to bridge the gap between occupational health research and
gerontology [20,21]. One important future aspect of work ability research would be occupational
gerontology. Our 28-year follow-up study indicated that work ability before retirement had long-term
eﬀects on the activities of daily living [22]. If the WAI was excellent or good before retirement, a major
proportion of the older senior citizens later at ages 73–85 years were able to enjoy disability-free,
independent living. Successful promotion of WAI has long-term eﬀects and can indirectly aﬀect the
aging process.
Therefore, there are common motivations toward understanding the role of work life and the
transfer to the third age. In occupational gerontology, the scientist could develop a method that would
take into account both work-related aspects and aspects of daily living, such as that suggested by
Nygård and Rantanen [23]. Investments for a disability-free third age should be done during the
working life.
Conﬂicts of Interest: The author declare no conﬂict of interest.
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Abstract: Objective: To study the trajectories of work ability and investigate the impact of multisite pain
and working conditions on pathways of work ability over a six-year period. Methods: The longitudinal
study was conducted with Finnish food industry workers (n = 866) with data collected every 2
years from 2003–2009. Questions covered musculoskeletal pain, physical and psychosocial working
conditions (physical strain, repetitive movements, awkward postures; mental strain, team support,
leadership, possibility to inﬂuence) and work ability. Latent class growth analysis and logistic
regression were used to analyse the impact of multisite pain and working conditions on work
ability trajectories (pathways). Results: Three trajectories of work ability emerged: decreasing (5%),
increasing (5%), and good (90%). In the former two trajectories, the mean score of work ability
changed from good to poor and poor to good during follow-up, while in the latter, individuals
maintained good work ability during the follow-up. In the multivariable adjusted model, number
of pain sites was signiﬁcantly associated with higher odds of belonging to the trajectory of poor
work ability (Odds ratio (OR) 4 pain sites 2.96, 1.25–7.03). Conclusions: A substantial number of
employees maintained good work ability across the follow up. However, for employees with poor
work ability, multisite musculoskeletal pain has an important inﬂuence, with eﬀective prevention
strategies required to reduce its prevalence.
Keywords: work ability; work environment; physical hazards; psychosocial hazards; multisite pain;
musculoskeletal pain; trajectories

1. Introduction
An ageing population means longer working lives are needed to support labour supply and to
provide an adequate income in retirement [1–3]. Maintenance of good work ability, which includes
physical and mental capacities, across the life course is important to enable employees to sustain
an extended working life [4]. Poor health and work ability are key determinants of early exit from
work [5,6]; hence, identifying potentially modiﬁable workplace factors to address these issues should
be included as part of an overall strategy to extend working lives. To contribute to achieving this goal,
examination of work ability pathways over time is required to identify key workplace factors which
inﬂuence an individual’s work ability.
Dimensions of work ability comprise both individual factors (health and functional capacity,
skills and knowledge required to complete the work and attitudes and motivations towards work)
and work and work-context factors (supervisory support and physical, psychosocial and organizational
work-related factors) [7]. The impact of having low work ability is signiﬁcant; a 28-year follow up
found that poor work ability at midlife was linked with higher odds of morbidity and disability during
retirement and in old age. Poor physical and psychosocial working conditions have been associated
with declining work ability [8,9].
IJERPH 2019, 16, 2363; doi:10.3390/ijerph16132363
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Pathways of work ability have been examined previously [10,11]. However, some limitations
apply: Feldt et al [10] only covered managers in their study whilst other studies have focused
speciﬁcally populations of older workers [11]. A previous study on the same population reported
here also examined work ability; however, the current study utilises a longer follow up period than
previously where Neupane [12] reported over a four-year follow up that multisite pain (MSP) was
a strong predictor of work ability. Work ability is assessed against an individual’s lifetime work ability
and so is best suited to longitudinal analysis over an extended time period. Tuomi and colleagues [13]
reported on work ability over an 11-year follow up and found that role ambiguity and physical work
strongly were associated with decreased work ability for both males and females. Importantly, they also
found over the long follow up period the relative inﬂuence of variables changed, which suggests
the need for an extended follow up period to analyse the impacts of working conditions on work ability.
The relationship between multisite musculoskeletal pain (MSP) and work ability has been
previously reported [12,14] with MSP having a higher prevalence compared to single-site pain [15–17]
and is associated with a range of adverse outcomes including: poor work ability [12,18], long term
sickness absence [19], and early retirement [20,21].
Improved understanding of the inﬂuence of working conditions on the development of pathways
of work ability over time will enable more focused interventions to be implemented in the workplaces.
Purpose of Study
This study aimed to examine the pathways (trajectories) of work ability over 6 years of follow-up.
The second aim is to explore whether the baseline psychosocial or physical working conditions
and multisite musculoskeletal pain inﬂuence work ability pathways.
2. Materials and Methods
2.1. Study Design and Data Collection
Data for the study were collected from employees from a large Finnish Food Industry Company
via surveys over a six-year period. Blue and white collar employees were involved; the former
engaged in more physically orientated work and the latter in administrative and managerial roles [14].
Surveys were completed anonymously. Questionnaires were distributed at the work place but were
not addressed to individual employees, so personal reminders could not be sent. Respondents could
respond anonymously or provide their name and consent for linking survey data with register data
obtained from the company personnel registers [22].
In 2003, a 63 percent (N = 873) response rate was obtained. In 2005, 2007 and 2009, 1201,
1400 and 1398 people replied to the questionnaire, respectively. For inclusion in the current analysis,
participants must have responded to the baseline survey and at least one of the follow-up surveys.
A total of 866 people responded to the work ability question at baseline and ﬁrst follow-up survey;
542 people in the baseline and second round of follow-up and 417 people replied to the baseline and last
follow-up. Respondents who responded to the baseline survey were aged between 18 and 64 years
(mean age 40.5 ± 11.1); almost 70% were women and blue-collar workers.
Ethics approval for the study was provided by the Pirkanmaa Hospital District (approval number
R03043), Tampere, Finland.
2.2. Measurement of Variables
2.2.1. Work Ability
Work ability was measured in all four surveys with the question “how is your current work
ability compared with life time best?”, with responses from 0 (absolutely incapable of work) to 10
(work ability at its best). The use of a single item has been conﬁrmed as an acceptable measure of work
ability [23,24]. A continuous score of work ability was used to model the trajectories.
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2.2.2. Musculoskeletal Pain
Musculoskeletal pain at baseline was assessed with a modiﬁed version of the validated Nordic
Musculoskeletal Questionnaire [25]. Questions on perceived pain, ache or numbness in four anatomical
areas (hands or upper extremities; neck or shoulders; lower back; and feet or lower extremities) during
the preceding week from 0 (not at all) to 10 (very much) were asked. The variables were dichotomised
at the median score (less than or equal to median: 0 = mild; more than median: 1 = severe). The cut-oﬀ
values for upper extremities, neck and shoulder, lower back and lower extremities were 4, 5, 2 and 2,
respectively. The dichotomised variables were summed into a variable, expressing the number of areas
with severe pain (from 0–4) [14,22].
2.2.3. Physical Working Conditions
Physical strain at baseline was measured as the rating of perceived exertion (RPE) with the question
“How physically hard/exhausting do you feel your job is on a normal work day?” on a scale from 6
(not at all) to 20 (very much) [26]. The physical strain was dichotomised using a median value as the cut
oﬀ point (6–13 as low and 14–20 as high physical strain).
Other variables related to physical working conditions were assessed at baseline through questions
on ‘repetitive movements’ and ‘awkward postures’. A scale of 1 (not at all) to, 5 (very much) was used
and dichotomized into ‘Low’ and ‘High’ at the median value (cut-oﬀ value 3 for both).
2.2.4. Psychosocial Working Conditions
Psychosocial factors from baseline are used in this study, and have been described in
detail elsewhere [27], in the following areas: ‘incentive and participative leadership’, ‘team
support’ and ‘possibilities to exert inﬂuence at work’ were asked with a response scale from 1
(totally disagree/very probably not) to 5 (totally agree/very probably) [28]. Responses were summed
and divided by the number of variables used in the index. Cronbach’s αs of the measures were 0.71,
0.79 and 0.82, respectively. All psychosocial factors used in the analysis were dichotomised using
the median value as the cut-oﬀ point, median or less as ‘poor’ and higher than median as ‘good’.
Median values were 3.16, 3.16 and 3.20 for ‘incentive and participative leadership’, ‘team support’
and ‘possibilities to exert inﬂuence at work’, respectively.
Perceived mental strain at baseline was assessed using a modiﬁed version of the occupational stress
questionnaire [29]: (“Stress means a situation in which a person feels excited, apprehensive/concerned,
nervous or distressed or she/he cannot sleep because of the things on her/his mind. Do you feel
this kind of stress nowadays?”) with a scale from 0 (not at all) to 10 (very much). The variable was
dichotomised as “low” (0–4) and “high” (5–10) using the median value as the cut-oﬀ point using
the median value 4 as the cut-oﬀ point.
2.2.5. Other Covariates
Baseline information on age was categorized into two groups (<45 years, ≥45 years), and gender
(male, female) and occupational class (blue-collar, white-collar) were used as other covariates.
2.3. Statistical Analysis
Latent class growth analysis (LCGA) was used to identify the developmental path (trajectories)
of work ability. The linear function best ﬁtted the patterns of change in the data using work
ability as a continuous variable. Latent class growth analysis enables the identiﬁcation of diﬀerent
developmental patterns over several measurement points. It is a special case of the growth mixture
model given the assumption of homogeneity of growth parameters within a latent subgroup [30].
Individuals were included in the ﬁnal analysis if they had responded to the baseline survey and at least
one of the follow-up surveys. However, preliminary analysis was undertaken of those who responded
to all four waves (n = 327) and the trajectory shapes were unchanged. Therefore, a decision was made
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to include all respondents who replied to the baseline (N = 866) and at least one of the follow-up
surveys. The trajectory groups are illustrated by plotting mean levels of MSP against year of the survey
(Figure 1).
The ﬁnal model was chosen based on a range of ﬁt criteria (see Supplementary Materials),
which include Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), sample
size-adjusted BIC, entropy and proportion of trajectory group. In the ﬁt criteria, a lower BIC, AIC
and sample size adjusted BIC value and entropy close to one indicate a better model ﬁt. Moreover,
interpretability of the model was considered. Based on the above ﬁt criteria, a three-trajectory model
was determined as the most appropriate.
Baseline characteristics of subjects were examined by trajectory group using the Chi-Square test.
Two of the trajectories (decreasing and increasing) were collapsed for analysis here, due to the similar
characteristics in the representation of patterns, and called the poor work ability trajectory group to
ensure enough statistical power in the regression models. The association between trajectories of
work ability and baseline multisite pain adjusted for physical and psychosocial working conditions
as well as socio-demographic factors were examined using binary logistic regression. Odds ratios (ORs)
and their 95% conﬁdence intervals (CIs) were used as the measure of associations. Models were built in
four steps; the crude model, a second model was adjusted for covariates (age, gender, and occupational
status) and physical working conditions (physical strain, repetitive movements, and awkward posture).
The third model was adjusted for covariates and psychosocial working conditions (mental strain,
leadership, team support, and possibility to inﬂuence). The ﬁnal model was adjusted for all variables
used in the previous models. The two-way interaction of each of socio-demographic variables,
physical and psychosocial working conditions with number of pain sites with respect to poor work
ability was tested. Only the signiﬁcant interaction terms (team support and number of pain sites;
possibility to inﬂuence and number of pain sites; occupational class and number of pain sites)
are presented as a probability plot in the Supplementary Materials. LCGA was analysed in Mplus
v7.2 (Muthén & Muthén, Los Angeles, CA) and the regression analysis was performed in Stata 14
(StataCorp. 2015. Stata Statistical Software: Release 14. College Station, TX: StataCorp LP).
3. Results
The result of the ﬁnal trajectory solution is presented in Figure 1. Three trajectories of work ability
were identiﬁed: decreasing (n = 41, 5%), increasing (n = 40, 5%) and good (n = 786, 90%). The decreasing
trajectory group comprised individuals with good work ability at the baseline, with a mean work
ability score of 8.5, which then decreased during the follow-up to a mean of 4 or poor work ability
at the ﬁnal round of follow up. Similarly, individuals in the increasing trajectory group started with
poor work ability at the baseline (mean score about 4.5), which then increased over the follow up period.
The majority of the individuals maintained good work ability throughout the follow-up, with a mean
work ability score of almost nine at the baseline, and in the last round of follow-up, there was a slight
decrease to a mean of 8.3.
The levels of baseline socio-demographic and work-related characteristics of the studied population
were signiﬁcantly diﬀerent for the three work ability pathways with the exception of age, gender,
mental strain and leadership (Table 1). Individuals in the good trajectory group were more often
white-collar employees, with less exposure to physically orientated work, had good psychosocial
working conditions and to report either none or 1–2-site pain. In contrast, individuals in the increasing
or decreasing work ability trajectory group were more often blue-collar employees, engaged in
physically demanding work, and likely to report poor psychosocial working conditions and pain in
three to four sites.
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Figure 1. Trajectories of work ability from 2003–2009 in food industrial workers (N = 866).
Table 1. Baseline characteristics of the study population according to work ability trajectories.

Baseline Characteristics
Age
<45 years
≥45 years
Gender
Women
Men
Occupational class
Blue-collar
White-collar
Physical strain
Low
High
Repetative movements
Low
High
Awkward Posture
Low
High
Mental strain
Low
High
Leadership
Good
Poor
Team support
Good
Poor
Possibility to inﬂuence

Total §
N = 866

Work Ability Trajectory (n, %)
Decreasing
(n = 41)

Increasing
(n = 40)

Good
(n = 786)

543
323

28 (5.2)
13 (4.0)

26 (4.8)
13 (4.0)

489 (90.0)
297 (92.0)

603
268

32 (5.3)
9 (3.4)

22 (3.7)
18 (6.7)

549 (91.0)
241 (89.9)

601
267

31 (5.2)
9 (3.4)

36 (6.0)
4 (1.5)

534 (88.8)
254 (95.1)

374
494

16 (4.3)
25 (5.0)

9 (2.4)
31 (6.3)

349 (93.3)
440 (88.7)

330
539

9 (2.7)
32 (5.9)

11 (3.3)
29 (5.4)

310 (93.9)
478 (88.7)

353
515

12 (3.4)
29 (5.6)

10 (2.8)
30 (5.8)

331 (93.8)
456 (88.5)

410
455

19 (4.6)
22 (4.8)

14 (3.4)
25 (5.5)

377 (92.0)
408 (89.7)

455
403

21 (4.7)
19 (4.7)

15 (3.4)
24 (6.0)

409 (91.9)
360 (89.3)

456
407

19 (4.2)
21 (5.3)

11 (2.5)
28 (7.0)

418 (93.3)
349 (87.7)

p-Value †
0.641

0.070

0.003

0.022

0.031

0.032

0.331

0.199

0.005

0.007
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Table 1. Cont.

Baseline Characteristics
Good
Poor
Number of pain sites
None
One
two
Three
Four

Total §
N = 866

Work Ability Trajectory (n, %)
Decreasing
(n = 41)

Increasing
(n = 40)

Good
(n = 786)

457
397

17 (3.8)
21 (5.4)

11 (2.5)
26 (6.6)

418 (93.7)
345 (88.0)

233
151
172
128
171

7 (3.0)
8 (5.3)
5 (2.9)
7 (5.5)
13 (7.6)

4 (1.7)
5 (3.3)
7 (4.1)
9 (7.0)
15 (8.8)

222 (95.3)
138 (91.4)
160 (93.0)
112 (87.5)
143 (83.6)

p-Value †

0.009

†

p-value derived from the Pearson Chi-Square test; § The total of each individual variables may not be 100% because
of the missing cases.

The association of the poor work ability trajectory with the number of pain sites at the baseline,
working conditions and socio-demographic factors are presented in Table 2. In the crude model
(Model I), poor work ability was strongly associated with multisite pain with higher odds replicating
a dose response association, compared to the individuals with no pain. The associations remained
statistically signiﬁcant in the fully adjusted model (Model IV) when the model was adjusted for
physical and psychosocial working conditions, age, gender and occupational class, and still maintained
the dose-repose manner (OR for 3-site pain 2.45, 95% CI 1.00–6.00 and 4-site pain 2.96, 1.25–7.03).
Table 2. Association of poor work ability pathways with baseline multisite pain from logistic
regression models.
Characteristics
Number of pain sites
0
1
2
3
4
Age
<45 years
≥45 years
Gender
Women
Men
Occupational class
Blue-collar
White-collar
Physical strain
Low
High
Repetitive movements
Low
High
Awkward Posture
Low
High

OR, 95 % CI for Poor vs. Good Work Ability
Model I

Model II

Model III

Model IV

1
1.90 (0.83–4.36)
1.51 (0.65–3.52)
2.88 (1.29–6.42)
3.95 (1.91–8.19)

1
1.88 (0.81–4.35)
1.40 (0.58–3.38)
2.63 (1.13–6.17)
3.31 (1.46–7.51)

1
1.97 (0.83–4.68)
1.34 (0.55–3.28)
2.52 (1.06–6.00)
3.09 (1.36–7.01)

1
1.96 (0.82–4.65)
1.31 (0.52–3.29)
2.45 (1.00–6.00)
2.96 (1.25–7.03)

1
0.84 (0.51–1.37)

1
0.86 (0.51–1.44)

1
0.85 (0.50–1.44)

1
0.86 (0.50–1.47)

1
1.09 (0.66–1.78)

1
1.35 (0.80–2.27)

1
1.38 (0.81–2.34)

1
1.41 (0.82–2.43)

1
0.42 (0.23–0.77)

1
0.53 (0.25–1.10)

1
0.59 (0.29–1.20)

1
0.62 (0.28–1.37)

1
1.74 (1.06–2.85)

1
0.99 (0.54–1.80)

1
1.05 (0.57–1.96)

1
1.94 (1.15–3.29)

1
1.27 (0.64–2.51)

1
1.24 (0.60–2.58)

1
1.90 (1.14–3.17)

1
0.94 (0.46–1.91)

1
0.91 (0.43–1.93)
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Table 2. Cont.
Characteristics
Mental strain
Low
High
Leadership
Good
Poor
Team support
Good
Poor
Possibility to inﬂuence
Good
Poor

OR, 95 % CI for Poor vs. Good Work Ability
Model I

Model II

Model III

Model IV

1
1.28 (0.80–2.05)

1
1.04 (0.62–1.74)

1
1.03 (0.61–1.74)

1
1.36 (0.85–2.16)

1
0.93 (0.55–1.57)

1
0.93 (0.55–1.57)

1
1.96 (1.22–3.15)

1
1.57 (0.92–2.68)

1
1.56 (0.91–2.66)

1
2.03 (1.25–3.31)

1
1.31 (0.74–2.31)

1
1.27 (0.71–2.27)

Model I: Crude model; Model II: Adjusted for age, gender, occupational class and the physical factors at work.; Model
III: Adjusted for age, gender, occupational class and the psychosocial factors at work; Model IV: Simultaneously
adjusted for all variables included in Model I.

White-collar employees had signiﬁcantly lower odds of belonging to the poor work ability
trajectory in the crude model, but the association no longer remained signiﬁcant in the ﬁnal model.
Similarly, among working conditions, individuals with high physical strain, high repetitive movements,
high awkward posture, poor team support and poor possibility to inﬂuence had higher odds of
belonging to the poor work ability trajectory in the crude model. However, signiﬁcant associations
were lost when the models were adjusted as outlined in Model II, Model II and fully adjusted Model IV.
Interaction eﬀects of team support and the number of pain sites, possibility to inﬂuence and number
of pain sites and occupational class and number of pain sites with respect to poor work ability was
estimated as a post-estimation eﬀect (S1). Wider diﬀerences between good and poor team support
and between good and poor possibility to inﬂuence were found, especially among those with three
pain sites along with a higher probability of poor work ability among those with poor team support
or a poor possibility to inﬂuence (Figures S1 and S2). The blue- and white-collar employees also
demonstrated a clear diﬀerence, which increased with a higher number of pain sites and a higher
probability of poor work ability among blue-collar employees (Figure S3).
4. Discussion
This study extends previous research which has examined the impacts of the work environment
and MSP on work ability over a six-year follow up period. Three diﬀerent trajectories of work ability
were identiﬁed over the six years: decreasing, increasing and good work ability. In the former
two trajectories, the mean score of work ability changed from good to poor and poor to good
during follow-up, while in the latter, individuals maintained good work ability during the follow-up.
The number of pain sites experienced by an individual was predictive of being in the pathway of poor
work ability.
4.1. Identiﬁcation of Work Ability Pathways
Most employees maintained good work ability over the six years of follow-up, with a small
percentage decreasing and increasing their work ability. Consistent with these ﬁndings a US-based
study also reported three trajectories of work ability with 74% having good work ability, 17% declining
and only few, 9% having poor work ability [11]
For the current study, of note is the relative stability of the patterns over the follow up period,
suggesting that sustained efforts are required to change the work ability pathway. Interventions designed to
target improvements to work ability need to take this into account. A previous exercise-based intervention
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of 40 weeks duration found no change in work ability, despite other benefits in reducing neck and shoulder
pain [31]. A recent systematic review [32] which examined the role of workplace interventions on work
ability reported a modest impact. The quality of the evidence base was a contributing factor to this finding;
however, the length of follow up for the interventions was also considered an issue. Given the relatively
stable nature of work ability, interventions designed to facilitate improvements are likely to take time to
see gains and this was not reflected in the time allowed for follow up in studies included in the review.
4.2. Predictors of Work Ability Pathways
Pain in more than two body sites was predictive of membership in the poor work ability
pathway with the magnitude of association increasing with the number of pain sites recorded.
Although the baseline measures of physical and psychosocial working conditions were signiﬁcant,
these did not remain signiﬁcant once other variables had been controlled for. It is somewhat unexpected
that these working conditions were not predictive of work ability but perhaps not surprising given
the high proportion of blue workers who are engaged in physically demanding work. One plausible
explanation is that MSP is a more proximal measure of work ability than the working conditions.
That is, given the previously reported inﬂuence of pain on employees needing to leave work early,
MSP is more strongly linked with workability than the psychosocial factors as demonstrated by
the current results.
Previous research has identiﬁed a range of workplace factors associated with work ability,
which were not replicated in the current study. Individuals with higher managerial position, high job
control and supportive organizational climate were related to the favorable change in work ability
among Finnish managers [10]. Similarly, individuals with high mental and physical strain were
related to the trajectories of poor work ability in Finnish municipal employees followed from midlife
employment until retirement and old age [9].
That no signiﬁcant association between physical and psychosocial working conditions and work
ability were found should not suggest that it is not of importance to identify workplace hazards.
Substantial evidence links working conditions with MSP and any improvements may result in
subsequent changes in work ability. Work organisations are complex and require systematic approaches
to identify and then manage hazards in relation to employee’s health to ensure that all relevant aspects
of the environment are considered.
The issue of MSP requires attention, and workplaces need systems in place to monitor
musculoskeletal pain levels and implement actions to reduce the hazards associated with
the development of pain. A consensus statement developed by the Scientiﬁc committee on
Musculoskeletal disorders of the International Commission on Occupational health supports this
notion, and states: “Musculoskeletal discomfort that is at risk of worsening with work activities,
and that aﬀects work ability or quality of life, needs to be identiﬁed”, p.3 [33].
Currently, workplaces do not routinely undertake hazard surveillance of workplace factors
associated with their employees’ pain and discomfort [34]. A general mistrust of using employee
ratings to inform workplace risk management [35] contributes to this and a continued reliance on
observational methods despite issues with their validity and reliability [36]. Whilst risk management is
not a core focus of the current study, the important role of MSP in determining work ability pathways
suggests the need for a greater focus on determining what actions are required to reduce MSP given its
important relationship with work ability. Workplace policies and practices need to include mechanisms
to ensure that monitoring of all relevant hazards is undertaken on a regular basis.
4.3. Strengths and Limitations
A key strength of the current study is the prospective design with six years of follow up. The long
follow up provides suﬃcient time to examine the inﬂuences of working conditions and MSP on work
ability. The inclusion of blue collar workers who are at higher risk of disability and early retirement in
comparison to collar workers is a strength.

15

IJERPH 2019, 16, 2363

A potential limitation is that participants were included in the analysis who may not have
responded to all four surveys. Data were analysed for those subjects who replied to work ability
questions in all four surveys (n = 327) and compared to those who did not respond to all four
surveys. The trajectory shapes and group proportions were comparable for both the full and the partial
responding groups. Individuals were asked to report musculoskeletal pain in the past seven days,
which reduces recall bias but also does not take into account episodic pain which occurs over longer
time periods.
The anonymous nature of the data collection did not enable the determination of whether
respondents diﬀered from the non-responders with regard to demographics and work ability at study
commencement. The healthy worker eﬀect may have an inﬂuence here, as those with signiﬁcant
problems may have left the organisation, and the follow up analysis captures those who have remained
at the workplace.
Using a median cut oﬀ point for the development of the MSP measure may result in some
information loss but ensures suﬃcient cases in each category. To support the development of the measure
here, previous studies which have employed this approach were used to guide the process [37,38].
Information on lifestyle factors such as smoking, body mass index and physical exercise was not
collected at baseline and not included in the current analyses, although these factors may be related
to MSP.
5. Conclusions
Findings from this study indicate that multisite pain has an important inﬂuence on work ability
trajectories. Workplaces addressing the adverse working conditions associated with the development of
musculoskeletal pain are likely to reap beneﬁts in the reduction of multisite pain, as well as longer-term
improvements in work ability and the likelihood of individuals being able to remain at work.
Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/16/13/2363/s1,
Figure S1: Predictive probability of trajectory of poor work ability due to number of pain sites and team support.
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work ability pathway due to number of pain sites and occupational class. Predictive margins with 95% CIs.
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Abstract: In this study, we examine employees’ perceptions of their work ability from a sustainable
career perspective. Speciﬁcally, we investigate the role of a person’s perceived current ﬁt (i.e.,
autonomy, strengths use and needs-supply ﬁt), and future ﬁt with their job as resources that aﬀect
perceived work ability, deﬁned as the extent to which employees feel capable of continuing their
current work over a longer time period. In addition, we test whether meaningfulness of one’s work
mediates this relationship, and we address the moderating role of age. Our hypotheses were tested
using a sample of 5205 employees working in diverse sectors in Belgium. The results of multi-group
Structural Equation Modelling (SEM) provide mixed evidence for our hypotheses. While all four
resources were signiﬁcantly and positively related to perceived meaningfulness, only needs-supply
ﬁt was positively related to perceived work ability. Strengths use, on the other hand, was also
signiﬁcantly related to perceived work ability, yet in a negative way. These ﬁndings underscore
the importance of distinguishing between several types of resources to understand their impact
upon perceived work ability. Interestingly, the relationship between future-orientedness of the job
and perceived work ability was moderated by age, with the relationship only being signiﬁcant and
positive for middle-aged and senior workers. This suggests an increasingly important role of having
a perspective of future ﬁt with one’s job as employees grow older. Contrary to our expectations,
meaningfulness did not mediate the relationships between resources and perceived work ability. We
discuss these ﬁndings and their implications from the perspective of sustainable career development.
Keywords: perceived work ability; meaningfulness of work; perceived ﬁt with current job;
future-orientedness of the job; sustainable careers; age

1. Introduction
Work takes up roughly one third of the day for a large portion of the adult population, and this
continues for a very large share of one’s life. The inﬂuence of work is pervasive in many domains of
life, and has important consequences for one’s life satisfaction [1], health [2], and subjective career
success [3], to mention but a few. Current labor market trends such as increasing automization
and robotization of work [4], and organizational contexts characterized by volatility, uncertainty,
complexity, and ambiguity [5] challenge the extent to which employees experience a strong ﬁt between
their work-related needs and what their work oﬀers them. These labor market trends may have
a considerable impact on the sustainability of people’s careers if individuals struggle to achieve such
IJERPH 2019, 16, 2572; doi:10.3390/ijerph16142572
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a strong ﬁt for extended periods of time [6,7]. Indeed, the ageing of the working population provides
economic pressures to motivate citizens to work longer, which makes the question of sustainable
careers across the life-span even more important [8]. Therefore, this study examines work ability from
a sustainable career perspective.
In particular, in this paper we study perceived work ability, referring to it as a worker’s general
feelings or perceptions regarding their capability to continue doing their current work towards the
future. Work ability is a holistic concept that refers to people’s ability to do their work in a healthy and
productive way given the balance between a person’s resources—including their health and functional
abilities, education and competence, and values and attitudes—and their work demands [9–11]. As such,
at its core, ‘perceived work ability’ refers to employees’ perceived ability to work. We approach
perceived work ability from a sustainable career perspective, thereby considering it as an indicator of
a sustainable career [7]. Indeed, in their conceptual model on sustainable careers, De Vos et al. [6],
argue that (occupational) health is one of the core indicators of career sustainability, thereby referring
to healthy, happy, and productive workers [12]. Also, work ability—and more generally: health and
well-being—has been a core topic of career research in recent years [13], further emphasizing the
importance of studying work ability as part of career sustainability. Thus, although work ability in
itself does not comprise a sustainable career, we argue that it does provide an indication of one’s
career sustainability.
More speciﬁcally, we focus on the resources that can enhance a person’s perceived work ability.
In particular, we ﬁrst examine the association between a person’s current ﬁt with their job (in terms
of autonomy, strengths use and needs-supply ﬁt) and their perceived work ability. Second, we also
incorporate a person’s perception of future ﬁt (i.e., future-orientedness) with their job. We postulate
that these speciﬁc resources of current and future ﬁt are especially important to examine as antecedents
of perceived work ability given the rapid changes in today’s world of work. In the current labor
market, jobs that are a good ﬁt in the here and now, and that also remain so across the life-span are key
to career sustainability.
Furthermore, with a growing emphasis on the idiosyncratic nature of careers, one of the core
dimensions of a sustainable career is ﬁnding and retaining work that provides meaning to the person [7].
Yet, having work that brings meaning to people’s lives is becoming an ever-increasing struggle due to
the above-mentioned societal challenges. We argue that experiencing meaningfulness in one’s work is
important for career sustainability [6] and we empirically explore the role of perceived meaningfulness
as a mediator in the relationship between resources (i.e., current and future ﬁt of the job) and perceived
work ability.
Thus, departing from a sustainable career perspective, the ﬁrst contribution of this paper is to
study the role of resources in people’s perceived work ability, through the mediating role of perceived
meaningfulness. In doing so, rather than considering work from the demand side, we focus on the
potential resources that work may bring to a person, and how these resources add to self-perceived work
ability across the life-span via meaningfulness of one’s job. As a second contribution, by examining
both current and future ﬁt of one’s job and its role in perceived work ability, the dimension of time
(see [6], for the process model of sustainable careers) is added into our research framework. Third,
given the fact that events and evolutions in the person and their context impact their experiences, and
may bring along diﬀerent needs, challenges, problems, and opportunities [6,14] we hypothesize that
the proposed relationships may diﬀer depending on one’s career stage. Therefore, we test whether age
moderates these relationships by considering three diﬀerent age groups: young workers (20–34 years),
mid-career workers (35–49 years), and senior workers (50+) (cf. [15]). In doing so, we add to the
existing work ability and sustainable careers literature by providing further empirical insight into the
inﬂuence of antecedents, the possibly mediating role of perceived meaningfulness, and the role of age
as a possible moderator in understanding what factors explain perceptions of work ability. Figure 1
depicts our research model.
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Figure 1. Research model.

1.1. Perceived Work Ability from a Sustainable Career Perspective
The idea that careers reﬂect the continued employment of individuals in jobs that facilitate
their personal development over time has been the underlying ideology of career research for a long
time [16]. Analogously, the notion of sustainable careers approaches the career from a dynamic and
systemic perspective, arguing that multiple stakeholders play a key role, such as one’s family, peers,
supervisor, and employer [6]. As such, the sustainable career paradigm considers how a person
can foster person-career ﬁt over time by generating new resources through one’s work rather than
depleting them [6,7]. Health, happiness and productivity [12] are considered as the three indicators of
a sustainable career. Health encompasses both physical and mental health, and refers to the dynamic
ﬁt of the career with one’s mental and physical capacities. Happiness concerns the dynamic ﬁt of the
career with one’s values, career goals, and needs. Productivity means strong performance in one’s
current job as well as a guaranteeing a high employability or career potential towards the future [17].
Seen from a sustainable career perspective, perceived work ability refers to the individual’s general
feelings or perceptions to continue performing their current work. More speciﬁcally, it expresses how
well the individual resources meet the requirements of the job ([18], p. 393). Perceived work ability
implies the anticipated experience of balance between personal resources and work demands across the
career, and has been found to be a strong predictor of early retirement from the labor market [18–20].
We argue that perceived work ability is an important element of a person’s long-term health, and
thereby forms an indication of someone’s career sustainability [6].
To achieve high levels of work ability, it is important that an employee is mindful about what
matters to them [12], and creates opportunities for a meaningful existence [21,22]. As such, perceived
work ability has two important components: a developmental and an individual component [6]. First,
the developmental component underlines that the employee builds upon and expands their resources
over a longer period of time, preferably across the entire career. This puts an emphasis on how well
one’s work protects and enhances one’s current as well as one’s future perceptions of work ability, thus
incorporating the capacity to ﬂourish both in the here-and-now and in the future.
Second, the individual component of perceived work ability underlines that work should lead to
a personally meaningful existence, and should be understood from a fundamentally individualistic
perspective [23], as careers form a complex mosaic of objective experiences and subjective evaluations [6].
This complexity has a strong impact on the meaningfulness of one’s work, and explains its highly
idiosyncratic character (ibid.).
Consistent with these arguments, in this study we focus on the association between resources and
perceived work ability, thereby incorporating not only a person’s perceptions of one’s current but also
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of one’s future ﬁt with the job. Moreover, in this relationship, we expect perceived meaningfulness to
play a critical role as a mediator, and we posit that age might moderate the pattern of relationships.
1.2. Resources and Perceived Work Ability
Research on antecedents of work ability is quite extensive, though most studies thus far have
focused on work-related demands that might undermine work ability (e.g., [24–26]). Yet, some recent
studies show that next to demands, work-related resources are also critical for one’s work ability. For
example, Airila et al. [27] showed that task resources in the form of autonomy and strengths use were
predictive of a higher work ability. In addition, Airilia, et al. [28] showed that this positive eﬀect of task
resources even holds over a longer time period. In a similar vein, Pohjonen [29] also showed a positive
relationship between autonomy and work ability. Thus, prior studies have shown that both autonomy
and strengths use in one’s job are important resources for enhancing one’s work ability.
In this study, we replicate these ﬁndings and extend them by introducing the notion of ﬁt as an
important resource in relation to perceived work ability. Person-job ﬁt and—seen from a sustainable
career perspective, person-career ﬁt—are crucial resources that can lay the foundation for career
sustainability [6]. Departing from the notion of a person’s perceived ﬁt with their job, perceived work
ability can be understood by looking at the extent to which a person experiences a ﬁt between their
speciﬁc needs and what the job actually provides. This line of argumentation corresponds with prior
ﬁndings on the importance of autonomy, strengths use and needs-supply ﬁt, as these resources allow
individuals to establish a ﬁt between their competencies and the work they do [30], for how career
competencies and job crafting relate to each other). To further explain, ﬁrst, autonomy refers to the
degree to which a job allows freedom and discretion to schedule one’s work and make decisions about
it [31]. It is a key resource for individuals across the lifespan to enhance their long-term well-being and
performance (e.g., [32–34]) and, thus, their perceived work ability. Second, as summarized by Kong
and Ho [35], an individual’s strengths use at work refers to traits or capacities that are nurtured with
increasing knowledge and skills [36,37]. In addition, Govindji and Linley [38] note that strengths use
enables authentic expression, and that it energizes people. Third, a key resource in light of current
ﬁt with a job is that it should ﬁt well with one’s personal needs and values, which is captured in the
notion of needs-supply ﬁt [39]. In all, we propose that autonomy, strengths use, and needs-supply ﬁt
are key resources that represent current ﬁt with one’s job, and that they are important resources for
achieving work ability.
By approaching perceived work ability from a sustainable career perspective, we postulate that
also an individual’s anticipation of future ﬁt with their job will operate as a resource that might enhance
work ability. More speciﬁcally, we deﬁne future-orientedness of one’s job as the perceived availability
of long-term ﬁt between the person’s needs and competencies, and what the job oﬀers them, and
consider this an antecedent of perceived work ability. Preparedness for future events in one’s personal
life is important in guiding the individual towards positive future outcomes [40]. In a similar vein,
jobs need to provide beneﬁcial opportunities for the future in order to be considered sustainable for
its holders [22]. Not addressing one’s future needs at the workplace might result in long-term misﬁt,
because jobs tend to evolve over time, due to all kinds of environmental and labor market changes.
Moreover, working organizations themselves change as well [41]. As the work context becomes
increasingly volatile and jobs change or disappear, it follows that skills that are relevant in today’s labor
market might not stay relevant in the longer run, herewith underscoring the importance of looking at
both current and anticipated future ﬁt with one’s job as antecedents of perceived work ability.
To summarize, we argue that perceived current and future ﬁt with one’s job are critical resources
that are advantageous in the light of individuals’ perceived work ability. Therefore, we formulate the
following hypothesis:
Hypothesis 1: Resources in the form of (a) autonomy, (b) strengths use, (c) needs-supply ﬁt, and (d)
future-orientedness of one’s job will be positively associated with perceived work ability.
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1.3. The Mediating Role of Perceived Meaningfulness of Work
Research has clearly shown that performing meaningful work provides richer, more satisfying
and more productive employment for individuals [42]. Meaningfulness of work refers to the extent to
which an individual employee derives positive meaning from work [2] and results from the match
between work and diﬀerent domains of the self (i.e., values, beliefs, and norms) [23]. This implies that
meaningfulness of work is closely related to the concept of self and is central to one’s personal identity,
as it articulates the role of speciﬁc values, beliefs, and norms in the perception of meaningfulness of
work. Hence, perceived meaningfulness of work is an important aspect of personal well-being [43].
Building further on this line of thinking, work becomes meaningful because it provides the opportunity
to realize an idealized self [43] and to satisfy one’s personal needs [44]. Based upon this line of
reasoning, and applying a resource management perspective [45], we propose that the resources
included in our model—that is, perceived current ﬁt and future ﬁt with one’s job—will positively relate
to meaningfulness of work.
In turn, we expect meaningfulness of work to be related to perceived work ability. Departing from
a sustainable careers perspective [6], we posit that meaningfulness of work is an important factor in
explaining how employees assess their long-term work ability. In particular, when people experience
current and future ﬁt with their jobs, this allows them to realize an idealized self through work and
create opportunities for meaningful existence [43]. In turn, this will positively aﬀect their perception of
the extent to which they feel capable to continue doing their current job, that is: their work ability. In all,
we hypothesize that—in addition to the direct relationship between resources and perceived work
ability, as formulated in Hypothesis 1—the resources of current and future ﬁt with one’s job are likely
to enhance perceived work ability via meaningfulness of work. Stated diﬀerently, when individuals
consider their work to provide them with autonomy, a high level of strengths use and need-supply ﬁt,
and also provide a good perspective for future ﬁt, this will generate a sense of meaningfulness, which
will then enhance their perceived ability to continue doing their job over a longer time period.
Hypothesis 2: Resources in the form of (a) strengths use, (b) autonomy, (c) needs-supply ﬁt, and (d)
future-orientedness of one’s current job will be positively associated with perceived meaningfulness of work.
Hypothesis 3: Perceived meaningfulness of work will be positively associated with perceived work ability.
Hypothesis 4: Perceived meaningfulness of work will partially mediate the relationship between resources and
perceived work ability.
1.4. Resources, Meaningfulness of Work, and Perceived Work Ability across Age Groups
Building upon the notion that values, beliefs, and norms are dynamic throughout the life-span [46],
we posit that individuals prioritize things diﬀerently throughout their career. This implies that the
hypothesized relationships in our research model may diﬀer for people being in diﬀerent career stages
(see also [6]). This makes work ability a somewhat elusive concept, because we assume it to be dynamic
throughout the lifespan [7]. Following from this line of reasoning, what motivates people in the
beginning of their career may vary from what motivates them in the midlife career stage, and/or at the
end of their career, since perspectives on time, mortality, and the developmental tasks that are inherent
to diﬀerent career stages also change [47]. Therefore, we diﬀerentiate between three groups of workers
based upon their career stage, i.e., young workers, mid-career workers, and senior workers [15]. This
division categorizes workers into groups with a similar range, thereby considering a separate category
for the middle-aged employees (aged 35–49 years), which roughly corresponds to the ‘mid-career’
category (see also [48,49].
Given the observation that personal needs tend to evolve and change in terms of their relative
importance throughout the career [6,14], an important question becomes to what extent employees’
perceptions regarding their perceived work ability are driven by the importance of diﬀerent foci in
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life, depending on their career stage. According to the life-span theory of Selection, Optimization and
Compensation (SOC) [50], the selection of relevant life goals that are aligned with one’s important
foci over time is a developmental task that becomes more important as we age [46]. SOC theory
further makes a conceptual diﬀerence between two types of selection in order to maximize gains and
to minimize losses that individuals experience over time: elective selection and loss-based selection,
respectively. The former is a selection of goals that are driven by a match between an individual’s
needs, while the latter selection of goals is based on a loss of resources. In order to maximize gains,
individuals select outcomes or goals that are desirable (i.e., elective selection), and optimize their
resources (cf. COR theory [51]) to reach these. To minimize losses, individuals select fewer goals in
response to (foreseen) losses, and compensate for these losses by investing their remaining resources in
counteracting these losses (cf. primacy of resource loss).
SOC theory predicts that the allocation of resources aimed at growth will decrease with age,
whereas the allocation of resources aimed at maintenance and regulation of loss prevention will
increase with age [50]. Correspondingly, Freund [52] found a shift in regulatory focus from being
aimed at promotion for younger individuals to focusing on maintenance and prevention in later life.
In the context of our study, we argue that meaningfulness in one’s job will be more important for older
employees as they are relatively more focused on maintaining what they currently have and preventing
losses, compared with younger employees who are more focused on striving for future opportunities
and growth in one’s current or in other jobs. Analogously, following Socio-emotional Selectivity Theory
(SST) [53,54], which states that people prioritize meaningfulness of interactions because their future
time perspective is starting to get limited [54], we argue that, with ageing, resources that strengthen
the meaningfulness of work gain in importance. After all, when growing older, in general, people shift
their motive for social interaction, in our case at the workplace, from gaining resources, such as money
and/or promotion (i.e., instrumental) towards receiving aﬀective rewards (i.e., emotional). In sum,
adopting a sustainable career perspective and following SOC theory and SST, we assume that the
resources of current and future ﬁt with one’s job gain importance across career stages as antecedents of
meaningfulness of work and perceived work ability. This leads to our ﬁnal study hypothesis:
Hypothesis 5: Age will moderate the mediated relationship between resources and perceived work ability via
meaningfulness of work, such that the relationship is strongest for senior workers compared to, respectively,
mid-career and young workers.
2. Methods
2.1. Sample and Procedure
Data were collected in collaboration with a leading newspaper in Flanders which is the Dutch
speaking region in Belgium. They distributed a link to the online survey via their online and printed
communication channels. Participation in the survey was entirely voluntary. Respondents received the
results of their survey after they ﬁlled in the questionnaire such that they obtained a personal proﬁle
based upon their score on each of the core variables measured. Data was scrubbed of identifying
information. The dataset used in the analysis contained 5205 responses after excluding participants
with missing data. 44.1% of the sample are men, 55.9% women. Mean age was 39.52 years (SD =
10.199) and respondents had changed functions on average 1.56 (SD = 1.950) times up until now in
their careers. Furthermore, they had been working on average for 11 years (SD = 9.320). Age categories
were deﬁned in accordance to diﬀerent career stages, with the younger category being those between
20 and 34 years (n = 1959), mid-career workers in the age category between 35 and 49 years (n = 2270),
and senior workers, being 50+ (n = 976) [14]. One could argue that our hypotheses are linear, in the
sense that we assume linearity in the strength of the interaction across age. Therefore, it would be
logical to keep age as a continuous variable to test for interactions. However, we opted to categorize
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age, since this approach has the advantage to model possible non-linearities in relationships and is
roughly consistent with early, mid and the late career stages [55].
2.2. Measures
All scales were measured using 5-point Likert scales ranging from 1 (completely disagree) to
5 (completely agree).
Autonomy was measured with a 4-item scale from the VBBA [56]. Cronbach’s alpha was 0.77.
An example item was: “I have a lot of autonomy in how I do my job”.
Strengths use was measured with a 3-item scale based on Kong and Ho [35]. Cronbach’s alpha was
0.82. An example item was: “My work allows me to apply my talents”.
Needs-supply ﬁt was measured with the 3-item scale of Cable and DeRue [39]. Cronbach’s alpha
was 0.89. An example item was: “My work oﬀers me everything that I search for in a job”.
Future-orientedness of the job was measured with ﬁve items based on the future time perspective
scale from Strauss and colleagues [57] which we reformulated to represent the perspective of
future-orientedness oﬀered by the job itself. Cronbach’s alpha was 0.82. Example items are: “I expect
to do many interesting things in my job in the future” and “In my current job I develop competencies
that will keep me employable in the future”.
Meaningfulness of work was measured with two items from the positive meaning scale [58].
Cronbach’s alpha for this scale was 0.782. An example item was: “I consider my work to be meaningful”.
To capture Perceived work ability, we assessed the degree to which respondents felt capable of
continuing doing their current work using three newly developed items: “I don’t see myself continuing
to work in my current job for much longer” (reversed scoring), “I feel able to continue working in my
current job until I retire” and “A higher retirement age is not a problem for me personally”. Cronbach’s
alpha was 0.61.
2.3. Analytical Strategy
We employed structural equation modelling to test our conceptual model and used the lavaan
package (0.6–3) in R 3.5.2 to analyze the results [59]. To test whether a model was a good description of
the data, we used a combination of ﬁt indices, as is advisable when performing structural equation
modelling [60,61]. We used the following cut-oﬀs: CFI > 0.95, TLI > 0.95 and RMSEA < 0.05 for good
ﬁt and CFI > 0.90, TLI > 0.90, RMSEA < 0.08 for adequate ﬁt [60]. First we constructed a general
measurement model, then used multiple group conﬁrmatory factor analysis (MG-CFA) to see if the
measurement model is invariant across the diﬀerent age categories. If we could establish at least partial
metric invariance, we went to the second step, which involved testing our theoretical model. Metric
invariance was established by comparing the change in global ﬁt indices. If there was a drop in either
of the global ﬁt indicators, we would look if items have the same loading across age categories. We do
not use a Chi-square-test, since this might lead to an oversensitive test given the size of our sample.
In the second step we compared multiple alternative models to our theoretical model to see whether
these comparisons would support our theoretical model. Our theoretical would be seen as better if it
shows the best ﬁt to the data. Thirdly, we tested for invariance in the structural model, by constraining
parameters one by one at the structural level across diﬀerent age categories as a test for age interactions
and as such for examining moderated mediation. If constraining a parameter led to substantial misﬁt,
as indicated by the Chi-square test, the parameter was assumed to be diﬀerent across age categories
and set free across age categories.
3. Results
3.1. Measurement Model: CFA across Age Groups
First, a general measurement model was constructed for the total sample and this was compared to
a single factor model to test for common-source bias [62]. Fit was inadequate for the single factor model
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(Chi-square (170) = 8466.270, CFI = 0.854, TLI = 0.837, RMSEA = 0.097), meaning that common-source
bias is an unlikely explanation for the relations found in the study. Initial model ﬁt was adequate
(Chi-square (155) = 3363.431, CFI = 0.943, TLI = 0.931, RMSEA = 0.063). Using a combination of
modiﬁcation indices and theoretical reasoning, we covaried three pairs of items. The ﬁrst pair was:
‘I am encouraged to develop new skills in my job’ and ‘I gain experience at work in a variety of
domains where I can broaden my knowledge and skills’ which pertains more to a developmental side
of future-orientedness. The second pair was in the autonomy scale: ‘I have a lot of autonomy to decide
how I do my work’ and ‘I have inﬂuence over my department’s decisions’, both referring more to
the personal power expressed in autonomy in comparison with the other items (e.g., ‘I decide with
others how the tasks are distributed (‘who does what?)’). The last pair of covaried items was also in the
future-orientedness scale: ‘As far as my work is concerned, I still see many opportunities for myself in
the future’ and ‘I expect that in the future I will be able to do many exciting new things in my work’.
The logic for this last pair is that these items both make a direct reference to the future, thus providing
more common ground than the other items. This led to a substantial increase in model ﬁt, leading to
good model ﬁt (Chi-square (152) = 2365.332, CFI = 0.961, TLI = 0.952, RMSEA = 0.051).
At this level we also extracted the correlation matrix (Table 1). Looking at the matrix, there was
a very high correlation (r = 0.934) between strengths use and needs-supply ﬁt. To test whether these
two variables might be reduced to one factor, a model was tested wherein both factors were merged
together. However, its global ﬁt was substantially worse than the previous model (Chi-square (160)
= 3774.537, CFI = 0.936, TLI = 0.924, RMSEA = 0.066, Δ CFI = −0.025, Δ TLI= −0.028, Δ RMSEA =
0.015). This is an indicator that concatenating these factors is inappropriate, leading us to keep both as
separate factors.
In order to test for the age interaction at the structural level, we ﬁrst needed to test whether
the same factor model held across diﬀerent age groups and, subsequently, at least partial metric
invariance needed to be established [61]. As such, we tested for conﬁgural equivalence. The ﬁt for
the conﬁgural model was generally satisfactory, indicating that the same factor structure could be
preserved across diﬀerent age groups (Chi-square (456) = 2680.907, CFI = 0.961, TLI = 0.952, RMSEA
= 0.053). Next, metric equivalence was tested in the factor model. We did this by comparing the ﬁt
indices between the conﬁgural and the metric model. When constraining the loadings there was a very
small diﬀerence between the conﬁgural and metric model in CFI (ΔCFI = 0.001). By using modiﬁcation
indices, we released equality of loading constraint for one item: “I don’t see myself continuing to work
in my current job for much longer”. This item had a higher loading in both the middle and older age
categories, indicating a greater importance for this item when measuring the construct in these groups
of employees. This possibly reﬂects a greater proclivity towards thoughts of retirement. As such, this
might help explain our lower reliability for the perceived work ability scale, since a lower loading
in one of the distinguished age categories can be associated with a lower Cronbach’s alpha. Final
ﬁt for the model was practically the same as for the conﬁgural model (Chi-square (456) = 2751.340,
CFI = 0.961, TLI = 0.953, RMSEA = 0.052), meaning that partial metric invariance was tenable as an
assumption. As such, we could proceed to investigate whether there were structural diﬀerences in the
model across age categories.
Table 1. Correlation matrix for the whole sample (structural level): correlations are all signiﬁcant at
p < 0.001 level.

Autonomy (AUT)
Strengths Use (SU)
Needs-Supply Fit (NSF)
Future-Orientedness of one’s job (FO)
Meaningfulness of Work (MW)
Perceived Work Ability (WA)

AUT

SU

NSF

FO

MW

WA

0.721
0.671
0.654
0.671
0.560

0.933
0.820
0.852
0.752

0.826
0.846
0.665

0.755
0.732

0.713

-

All correlations are signiﬁcant at p < 0.001.
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3.2. Structural Model
Before testing the model across the three diﬀerent age categories, we ﬁrst tested the overall structure
of our theoretical model in the total sample. We also compared a series of plausible alternatives to our
hypothesized model. This is considered good practice in SEM and will strengthen our belief that our
current model is suitable [61]. As not every model was nested in the other, we could not use Chi-square
tests to compare them. Instead, we compared the AIC indices of diﬀerent models since this index is
suited for comparing non-nested models [61]. The results can be found in Table 2. This procedure led
us to conclude that the model that included direct paths (Model D) had the best ﬁt to the data and,
as such, this model was retained. This model also allows us to test for partial mediation, which will be
discussed below.
Table 2. Comparison of diﬀerent models.

Single factor model
Autonomy
Needs-Supply Fit
Strengths Use -> Meaningfulness -> Work Ability (Model A)

AIC

X-Square

DF

254,599.027

8466.270

170

248,831.960

2671.203

156

248,915.481

2760.724

159

250,040.437

3887.680

160

248,534.089

2365.332

152

Future-Orientedness
Autonomy
Strengths Use -> Needs-Supply Fit -> Meaningfulness -> Work Ability (Model B)
Future-Orientedness
Needs-Supply Fit
Autonomy -> Strengths Use -> Meaningfulness -> Work Ability (Model C)
-> Future-Orientedness
Autonomy—————————–>
Needs-Supply Fit————————->
Strengths Use -> Meaningfulness -> Work Ability * (Model D)
Future-Orientedness —————————>

* Final model; Model B is based on the assumption that needs-supply ﬁt is a mediator instead of a separate
independent variable. Model C starts from the assumption that autonomy is an ‘enabler’ in the work context and
that its eﬀects are mainly expressed through increased strengths use and being able to ﬁt the job better to one’s own
needs. Model D is a version of Model 1, but with direct paths added for future-orientedness of one’s job, strengths
use, autonomy and needs-supply ﬁt.

We tested for diﬀerences in the structural models between the three age groups by constraining
regression parameters to be equal across age categories one by one. Since the models are nested
versions of one another, it is appropriate to use Chi-squared tests in these instances [61]. If placing
constraints led to a substantial misﬁt in a subsequent model, the parameter was set free. Nine individual
hypotheses were tested, increasing the chance of spurious ﬁndings and this is the reason for applying
a Bonferroni correction to the alpha value of the tests [63].
Accordingly, in order to be deemed a signiﬁcant misﬁt, the p-value needed to be below 0.0056. This
led to nine models that were tested. The ﬁnal model retained was Model 9 in Table 3, which allowed
for an interaction of age on the relationship between future-orientedness of the job and perceived work
ability. Fit of the ﬁnal model was good (Chi-square (498) = 2777.124, CFI = 0.960, TLI = 0.955, RMSEA
= 0.051). The results of the ﬁnal model are displayed in Table 4. First, regarding the relationship
between resources and perceived work ability (Hypothesis 1), we only found a signiﬁcant and positive
association between needs-supply ﬁt and perceived work ability (β = 0.777, p < 0.001 for the three
age categories) and between future-orientedness of the job and perceived work ability (young: β =
0.196, p < 0.001; middle-aged: β = 0.275, p < 0.001; senior: β = 0.272, p < 0.001). Contrary to our
expectations, a signiﬁcant negative relationship was found between strengths use and perceived work
ability (β = −0.298, p < 0.001 for the three age categories). Finally, the relationship between autonomy
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and perceived work ability was non-signiﬁcant (β = −0.017, p = 480). Together, these ﬁndings provided
mixed support for Hypothesis 1.
Table 3. Test of age interaction.

Model 0: model without constraints
Model 1: constrict NSF on MW relation
Model 2: constrict SU on MW relation
Model 3: constrict FO on MW relation
Model 4: constrict AUT on MW relation
Model 5: constrict MW on WA relation
Model 6: constrict NSF on WA relation
Model 7: constrict SU on WA relation
Model 8: constrict FO on WA relation
Model 9: constrict NSF, but not FO on
WA relation +

Df

X-Square

Δ X-Square

Δ Df

p-Value

482
484
486
488
490
492
494
496
498

2751.3
2759.1
2759.4
2763.6
2764.1
2769.9
2771.6
2771.8
2782.8

7.7798
0.3207
4.1380
0.5607
5.8055
1.6425
0.1729
11.0278

2
2
2
2
2
2
2
2

0.02045
0.85186
0.12631
0.75552
0.05487
0.43988
0.91718
0.00403

498

2777.1

5.3645

2

0.06841

Signiﬁcant after
Bonferonni
Correction

Yes

+: compared to Model 7, since Model 8 was not retained due to signiﬁcant misﬁt; AUT = Autonomy, NSF =
Needs-Supply Fit, SU= Strengths Use, FO = Future Orientedness; MW =Meaningful Work, WA = Work Ability.
Bonferonni Correction was set at p < 0.0055.

Table 4. Final model standardized eﬀects.
β (Standardized)
Between 20 and 34

Between 35 and 49

50+

Signiﬁcance

0.127
0.351
0.312
0.144

.
.
.
.

.
.
.
.

***
***
***
***

−0.017
0.777
−0.298
0.196
0.039

.
.
.
0.275
.

.
.
.
0.272
.

ns
***
***
*** +
ns

Meaningfulness of work
Autonomy
Needs-Supply Fit
Strengths Use
Future-Orientedness
Perceived Work Ability
Autonomy
Needs-Supply Fit
Strengths Use
Future-Orientedness
Meaningfulness of Work

*** p < 0.001, +: signiﬁcance holds for the three age categories; . : Same estimate for other age categories Fit
indices ﬁnal model: Chi-square (498) = 2777.124, CFI = 0.960, TLI = 0.955, RMSEA = 0.051; There is no evidence for
mediation, only for moderation, so there can be no moderated mediation.

In general, the associations between the four resources included in our model and meaningfulness
of work were in line with Hypothesis 2. Firstly, autonomy had a signiﬁcant positive relation to
meaningfulness of work (β = 0.127, p < 0.001 for the three age categories). Secondly, we found
a signiﬁcant positive association between needs-supply ﬁt and meaningfulness of work (β = 0.351,
p < 0.001 for the three age categories). Thirdly, there was a positive relationship between strengths use
and meaningfulness of work (β = 0.321, p < 0.001) for the three age categories). Future-orientedness
of the job was also signiﬁcantly and positively related to meaningfulness of work (resp. β = 0.144,
p < 0.001 for the three age categories).
Contrary to our expectations (Hypothesis 3), the relationship between meaningfulness of work and
perceived work ability was not signiﬁcant (β = 0.039, p = 0.270). As there was no signiﬁcant statistical
relationship between meaningfulness of work and perceived work ability, we could not further test for
mediation. As such Hypothesis 4, which was our mediation hypothesis, was not supported by our data.
The results of our multi-group analysis provided limited support for Hypothesis 5. Age only
appeared to moderate the direct relationship between future-orientedness of the job and perceived
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work ability, such that the relationships were signiﬁcantly weaker for younger workers (β = 0.196,
p < 0.001) than for their middle-aged and older counterparts (β = 0.275, p < 0.001; β = 0.272, p < 0.001,
respectively). The diﬀerence between these three parameters is signiﬁcant, given that Model 8 entailed
a signiﬁcant misﬁt compared to its previous iteration (Chi-square (2) = 11.0278, p = 0.004), thus causing
us to free these parameters.
The other relationships in our model did not diﬀer depending on the respondents’ age category.
These last results, in combination with the ﬁnding that meaningful work, our mediator, was not
signiﬁcantly related to perceived work ability, suggest that we could not ﬁnd support for moderated
mediation. Accordingly, in order to be deemed a signiﬁcant misﬁt, the p-value needed to be below
0.0056. This led to nine models that were tested. The ﬁnal model retained was Model 9 in Table 3,
which allowed for an interaction of age on the relationship between future-orientedness of the job and
perceived work ability. Fit of the ﬁnal model was good (Chi-square (498) = 2777.124, CFI = 0.960, TLI =
0.955, RMSEA = 0.051). The results of the ﬁnal model are displayed in Table 4 and in Figure 2.

Figure 2. Final model. Note: *** p < 0.001. When bèta-weights are the same for the three age
categories, only one value is reported (1) = age 20–34; (2) = age 35–49; (3) = age 50+; Fit indices ﬁnal
model: Chi-square (498) = 2777.124, CFI = 0.960, TLI = 0.955, RMSEA = 0.051; Dotted lines represent
non-signiﬁcant relationships.

4. Discussion
In this paper we adopted a sustainable career perspective to examine the role of resources (i.e.,
current and future ﬁt with one’s job) as antecedents of perceived work ability, and the mediating role
of meaningfulness of work. In addition, using moderated mediation modelling we tested whether
this model would hold for workers from three diﬀerent career stages (i.e., young workers, mid-career
workers, and senior workers). Our hypotheses were tested using a large sample of Belgian workers.
The results provide mixed evidence for our hypotheses. While all four resources were signiﬁcantly
and positively related to perceived meaningfulness, only needs-supply ﬁt was positively related to
perceived work ability. Strengths use, on the other hand, was also signiﬁcantly related to perceived
work ability, yet in a negative way.
4.1. Theoretical Contributions
A ﬁrst theoretical contribution of this study is our focus upon resources as antecedents of perceived
work ability. Most of the research to date has predominantly focused on job demands that negatively
aﬀect a person’s perceived work ability such as physical workload, conﬂicts at work, and stress [19,20].
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Bringing in a resource perspective is an important addition to existing literature because resources can
buﬀer demands and also have a unique motivating potential themselves [28]. Speciﬁcally, we expected
that both the perceived current and future ﬁt of the job would be positively related to perceived work
ability via meaningfulness of work. Our results were mixed. Of the resources in this study, only
one indicator of current ﬁt—needs-supply ﬁt—related positively to perceived work ability. Thus,
if the job fulﬁlls the person’s psychological needs and preferences [61], this is likely to enhance one’s
ability to continue doing their job now and in the longer term. However, contrary to our expectations,
this relationship was not mediated by meaningfulness of one’s work, even though needs-supply
ﬁt did relate signiﬁcantly to meaningfulness of work. These ﬁndings suggest that the fulﬁlment of
psychological needs is a direct predictor of meaningfulness of one’s work and perceived work ability,
rather than the expected indirect relationship in which meaningfulness of one’s work would mediate
between needs-supply ﬁt and perceived work ability.
Surprisingly, we neither found a signiﬁcant association between autonomy—a second indicator of
current ﬁt with the job—and perceived work ability, nor a mediated relationship via meaningfulness of
work. Apparently, although autonomy is a key resource in enhancing well-being and performance [28],
it does not relate directly to one’s perceptions of work ability. Yet, our ﬁndings do suggest that work
is felt as more meaningful as autonomy increases. Whilst the latter is in line with earlier ﬁndings,
the former is in contrast to an abundance of literature stressing the importance of autonomy in
work-related outcomes, such as the Karasek model [62], and Self-Determination Theory [63]. One
possible explanation for our outcome is that more autonomy in one’s work might also bring along
additional challenges, herewith aggravating the burden in terms of self-management when autonomy
is accompanied by a stronger focus on results and high performance goals. As shown in scholarly
work on the inﬂuence of New Ways to Work, it is important that employees experience their working
conditions as resources instead of demands in order to result in positive outcomes [64]. Future work
using more speciﬁc measures of diﬀerent forms of autonomy might shed more light on this issue.
The third indicator of current ﬁt with one’s job, strengths use, also showed surprising results.
Although it related positively to meaningfulness of work as hypothesized, contrary to our expectations,
it related negatively to perceived work ability. Initially, we were surprised with this ﬁnding given prior
evidence for strengths use as a predictor of well-being [65] However, there is some empirical evidence
suggesting that in order for work to be deeply meaningful one also needs to ‘suﬀer’ for their craft [66].
In line with this argumentation, prior studies found that challenging job demands can work both as
a motivator and a stressor [67]. Consequently, one can speculate that strengths use, besides being an
attractive resource, may also instill these potentially harmful aspects and inspire people to work ‘to the
bone’. Thus, even though a high level of strengths use is likely to provide a sense of meaningfulness
in one’s work, it can also have a potential dark side of undermining work ability when people are
too highly involved in their job. Furthermore, the sustainable career paradigm may also provide
a further explanation. From this perspective, personal investment in one’s current job might lead to
depletion of resources thereby lowering the sustainability of one’s career over time [6]. Reduced health
– operationalized in this study in terms of perceived work ability—might be an important indicator of
this phenomenon. A related explanation can be found in research on workaholism, from which we
know that the mechanism of controlled motivation might explain the negative impact of ‘working too
hard’ on employee outcomes, compared with the positive impact of engagement [68,69]. The research
on strengths use, stemming from the domain of positive psychology, is relatively young and while our
ﬁndings support its basic premise that using one’s strengths at work is beneﬁcial, our ﬁndings call for
further exploration of the mechanisms or boundary conditions explaining possible negative outcomes.
In our model we added future-orientedness of one’s job as a resource building on the idea central in
sustainable career theory [6] that the time perspective oﬀered by one’s current work might be important
for understanding whether a person feels capable of continuing doing their current work in the long
run. Our results support the idea that this perspective of future ﬁt is important in explaining perceived
work ability as well as perceived meaningfulness of work, thereby underscoring the importance of
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bringing in a time perspective when researching perceived work ability. Future-oriented jobs are,
as expected, associated with perceived meaningfulness of work. This ﬁnding underlines that, in order
for a job to be perceived as meaningful, both current ﬁt and future ﬁt in terms of long-term prospects
and future opportunities need to be present in the current job.
The ﬁnding that perceived future ﬁt—not current ﬁt—was the only resource for which the
relationship with perceived work ability was moderated by age category, warrants further reﬂection.
In particular, the association was stronger for the mid-career and senior workers compared to the young
workers. This ﬁnding is consistent with the idea that employees’ perceptions of their work ability are
driven by the importance of diﬀerent foci in life depending on their age category, which is the basic
premise of SOC and COR theory ([50,51]). At least in our sample, for the younger workers the future
perspective their current job brings them, was less predictive of perceived meaningfulness of their
work. One explanation would be that they still see a future full of career opportunities in front of them,
making them look further than what might be oﬀered by their current job (cf. an open-ended future
time perspective). Of note, there does not seem to be a ‘linear’ relationship between age category and
importance of future ﬁt with one’s job. Rather, the mid-career and senior workers did not diﬀer in this
regard. The lack of a linear relationship may not be so surprising when considering that the concept of
age can take on diﬀerent meanings in even the same context, such as biological, calendar, psychosocial,
organizational, and life-span age [70]). In fact, this is in line with prior ﬁndings that chronological
age did not have a major inﬂuence on future work perceptions over and above psychosocial age [71].
In the context of work ability, these diﬀerent concepts of age may aﬀect how perceived work ability is
aﬀected by future-orientedness of one’s job across the distinguished career stages. The combination of
all these diﬀerent eﬀects may contribute to the non-linear eﬀect we observe. Future research should
therefore focus on further examining these diﬀerential eﬀects.
The consistent positive and signiﬁcant relationship of the four resources in our model with
perceived meaningfulness of work support notions of positive psychology, which starts from
needs-fulﬁlment being the basis of well-being [68]. Yet, at the same time they suggest, given
the lack of a signiﬁcant relationship between meaningfulness of one’s work and perceived work ability,
that more is needed than meaningful work alone for workers to enhance their beliefs about being able
to continue doing their work over a longer time period. As such, our ﬁndings support the idea of
sustainable careers theory that a systemic or multiple-stakeholder perspective is needed to understand
why and how employees might be willing and able to continue working, especially in the current labor
market where retirement ages are increasing.
Finally, our ﬁndings contribute to the relatively new but growing research ﬁeld of sustainable
careers. In their conceptual paper on sustainable careers, De Vos and colleagues [6] formulated several
suggestions for empirical research to examine their process model of sustainable careers. Our study
responds to their call by studying perceived work ability as an indicator of a sustainable career, thereby
bringing in the dimension of time (by including the role of both current and future ﬁt with one’s job).
Moreover, we addressed the individual dimension of career sustainability through meaningfulness of
work, which is proposed to be important to understand contemporary careers given the increased
emphasis on agency and self-management [7]. Interestingly, yet contrasting with our expectation,
meaningfulness of work and perceived work ability were not related. This highlights the importance
of studying career sustainability from diﬀerent angles instead of approaching it as a holistic concept.
In this paper we focused—in line with the Special Issue—on work ability, which is conceived as
being an important, yet only just one, indicator of a sustainable career. Therefore, we cannot draw
conclusions regarding the importance of meaningfulness for the other two indicators, i.e., happiness
and productivity [6]. It will be interesting for future research to further study the role of resources and
meaningfulness of one’s work in explaining the three indicators of a sustainable career, how these are
interrelated, and how they might jointly develop over time.
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4.2. Limitations and Suggestions for Future Research
Our study has several key strengths, including a theoretical expansion of the importance of
resources for perceived meaningfulness of one’s work and work ability, thereby considering the
moderating role of age. However, there are also several limitations. First, we have theorized and
studied perceived work ability in terms of employees’ perceptions of being capable to continue doing
their current work now and in the long run. We thereby did not explicitly specify what this time
perspective entailed. Moreover, we did not distinguish between the ability to continue working in
one’s current job, one’s current profession, or even continue working in general. Hence, future research
is needed to better understand how resources might impact perceived work ability when considering
various time spans. For example, studies could examine whether low perceptions of work ability
might lead employees to engage in job or career transitions in view of increasing their work ability and
hence the sustainability of their career.
Second, data was collected using an online cross-sectional survey, and hence common-method
bias may exist [62]. To overcome this limitation, we did our best to minimize common-method
variance while designing the study, for example, by applying short questionnaires as recommended in
procedural methods for reducing common-method bias [62]. A third limitation concerns the use of
self-ratings. More scholarly work is needed to better understand how this might have inﬂuenced our
pattern of results. Against this background, self-ratings to assess our variables seem to have been an
appropriate choice given that the constructs used in our model are inherently psychological. In this
study we used a self-developed measure to assess perceived work ability. Cronbach’s alpha of this
scale was relatively low. One possible explanation for this can be the fact that diﬀerent age groups may
attach diﬀerent importance to these items. This measure is however closely in line with our operational
deﬁnition of perceived work ability and not problematically low [72]. When interpreting the lack of
support for some of the proposed relationships with perceived work ability, this rather low internal
consistency should be kept in mind as low reliabilities tend to attenuate associations between variables.
A ﬁrst avenue for future research we see is to further elaborate on the relationship between
meaningfulness of work and perceived work ability. Contrary to our expectations, and even though
both variables were correlated, when testing their relationship in a structural model including the
four resources as antecedents, their relationship was no longer statistically signiﬁcant. Given the
potential importance of both meaningfulness of one’s work and work ability for sustainable careers,
we suggest that future research further unravels the potential relationship between both variables,
thereby including underlying mechanisms such as autonomous versus controlled motivation.
Second, we suggest that future research further explores the role of age in understanding the
antecedents of perceived work ability, thereby taking a broader conceptualization of age. Sterns
and Doverspike [73] proposed ﬁve diﬀerent approaches comprising chronological, organizational,
functional, psychosocial, and life-span development to measure age-related changes, due to health,
career stage, and family status, among others, across time. Even if individuals are of the same
chronological age, they may still diﬀer in terms of these age-related changes. Therefore, a more elaborate
conceptualization of age is needed to better understand its impact on the proposed relationships in
our study.
Furthermore, some of the eﬀect sizes in our study were relatively small. For instance, autonomy
was only weakly related to the perception of meaningfulness of work. This is in contrast to an
abundance of models and literature stressing the importance of autonomy in work-related outcomes,
such as the Karasek model [74] and self-determination theory [68]. In this sense, the data of this study
can be considered to be an outlier, because direct eﬀects of autonomy in previous work tend to be
in the small to medium ranges [75], whereas this study suggests a very small eﬀect. There are a few
possibilities that might help us explain this ﬁnding. It might simply be the case that autonomy is less
important as a predictor of meaningfulness of work when taking into account other resources (i.e.,
needs-supply ﬁt, strengths use, and future-orientedness of the job), although we assume this to be
unlikely given the many studies stressing the importance of autonomy. An alternative explanation is
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that this is due to the interrelatedness of the resources in our model. The fact that we cannot tease
apart the causal order is a weakness that is inherent in utilizing a cross-sectional sample. The structural
relationships between antecedents and how these relate to outcomes should be further tested using
longitudinal designs. As such, this is another call to action to not only employ research designs that
can infer causality to investigate the ‘true’ causal order of predictors, but also to design theory with
respect to this internal logic.
Also, we highlight that strengths use will have deeply motivational potential, but might sap
resources more quickly than they can recover if not provided in the right context. One can imagine
that there are environments in which strengths use can drain the energy out of employees, but that the
relationship is situation-dependent or that it interacts with an employee’s personal resources Therefore,
we invite researchers to focus on potential boundary conditions, such as human capital related traits
and motives, in order to gain more insight into when and why this negative relationship occurs and
when it does not.
4.3. Practical Implications
This study also has practical implications. First, our ﬁndings suggest that resources are important
to increase workers’ perceptions of meaningfulness of their work and this is equally important for
employees across career stages. Hence, when designing jobs, it is an important question to what extent
work allows a person to experience autonomy, use their strengths, feel a ﬁt with their personal values,
and have a perspective of future ﬁt. These are all psychological and idiosyncratic variables as they
will likely diﬀer between employees. Therefore, we advocate a multiple-stakeholder perspective in
which meaningfulness of work is realized through dialogue with all stakeholders involved, that is: the
individual workers, line managers, HR, peers, and one’s relatives. There are many individual factors
that may impact what aﬀects the meaningfulness of work for a particular employee, and this is likely
to be aﬀected by their broader life context and career stage.
Second, even though our central outcome variable—perceived work ability—was not signiﬁcantly
explained by meaningfulness of work, the observations regarding the direct associations between
antecedents and perceived work ability deserve attention from a practical standpoint. First of all,
experiencing a ﬁt between one’s personal values and what the job oﬀers (i.e., needs-supply ﬁt) is
important for perceived work ability, no matter what age category a worker belongs to. This calls for
a stronger focus in HR- and people management practices on what a job might bring to a person in
terms of needs and values ﬁt. Moreover, the future-orientedness of one’s current job appears to be
important for perceived work ability and this is especially the case for employees in mid-career and
late-career stages, whose future time perspective is less open ended compared to younger employees
who typically perceive ample opportunities in the future. Thus, in order to enhance work ability
perceptions for those workers who already have built more seniority in their career, ensuring that they
anticipate future ﬁt with their job is important. Focusing on the learning value of the current job [76]
will can be an important sustainable career management practice in that regard.
Yet, given the negative association between strengths use and work ability, our study also points
out that not all practices focused on increasing the ﬁt with one’s job are equally beneﬁcial in terms of
enhancing work ability seen from a sustainable career perspective. HR-managers will thus need to
walk a tightrope between motivating employees and ensuring work ability across the lifespan.
5. Conclusions
To conclude, this study focused on how workers’ perceptions of current and future ﬁt with
their job are related to perceived meaningfulness of work and perceived work ability, and how these
relationships might diﬀer according to age. We thereby focused on four types of resources which
theoretically represent current ﬁt (i.e., autonomy, strengths use, needs-supply ﬁt) and future ﬁt (i.e.,
future-orientedness of the job) with one’s job. In line with our hypotheses, these four resources were all
related to experienced meaningfulness of work, yet the relationships with perceived work ability were
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more nuanced. Notably, meaningfulness of work did not function as a mediator in the hypothesized
model. Moreover, age only moderated the relationship between future-orientedness of the job and
perceived work ability. Together, our ﬁndings add to the literature by studying work ability from
a sustainable career perspective.
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Abstract: We examined how stress aﬀects the work ability of an aging workforce, how health
mediates this relationship, and how the eﬀects of stress on work ability diﬀer in relation to social
status. We analyzed data from the Health and Retirement Survey, namely, 2921 observations in
2010, 2289 observations in 2012, and 2276 observations in 2014. Ongoing chronic stress, social status,
health status, and associations with individual work ability were assessed with ordinary least squares
regression. Stress was signiﬁcantly inversely associated with work ability. Health may function
as a mediator between individual stress and work ability. The eﬀects of stress and health on work
ability decreased as social status increased. To cope with the challenges of aging workforces, future
policy-makers should consider job resources and social status.
Keywords: work ability; stress; social status; aging workforces; health

1. Introduction
In industrialized countries, including the United States, maintaining the abilities of aging workers
has become a popular topic in research on the long-term health of the aging workforce [1,2]. Perceived
ability to work is an individual’s sense of their capability and function in performing or satisfying the
requirements of their positions and represents how well people cope with the demands of their job [3–6].
The most frequently discussed determinants of perceived ability to work are job stress and health,
which can be explained by the Job Demands–Resources model (JD-R) [7–11]. This model assumes that
job demands and job resources aﬀect the well-being of aging workers by means of motivational and
health-impairment processes and explains why reported work ability is lower among aging workers
than among their younger colleagues.
Aging workers are less productive because they have less job resources to manage their job
demands and because they experience cognitive changes and declines in their physiological and
physical abilities [12–16]. Aging is related to decreases and changes in several physical functions [14–16]
and reduces the ability to maintain homeostasis, because of reductions in processing speed, working
memory, and selective attention [17,18]. It decreases resources available to cope with decreased physical
energy, high workloads [19], and supervisor expectations. These job demands may increase stress and
impair worker health, engagement and perceived ability to continue working [2,19,20]. Tuomi et al.
found that physical and physiological capacity at age 60 years is only 60% of that at age 20 years [11].
This is attributable to the age-related decrease in the eﬃciency of the oxygen transport system, which is
caused by decreases in maximum heart rate, stroke volume and arteriovenous oxygen diﬀerence [21].
In addition, aging is associated with changes in the circulatory system that decrease blood ﬂow to
organs and the contractile capacity of the heart and increase systolic and diastolic blood pressures [22].
If we extend the JD-R model, health, as a personal resource, can be considered an important
mediator between job stress and work ability [23,24]. In the health-impairment process, job demands
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are strongly associated with job stress and thus impair employee health. In contrast, job resources, such
as personal resources in the motivational process, are strongly associated with motivational outcomes
such as perceived work ability. Personal resources such as health [18] can enhance employee resiliency
and perceived ability and, by enabling successful control of their work environment, help workers
achieve positive health outcomes in the future. Airila and colleagues reported that health, deﬁned as a
resource in everyday life, signiﬁcantly enhanced employee work ability as part of the motivational
process explained by the JD-R model and Conservation of Resources theory. Speciﬁcally, as age
increases, age-sensitive losses (e.g., in physical ﬁtness, health, sensory abilities, and basic cognitive
functions) tend to outweigh resource gains (e.g., in knowledge, experience, and social status), and the
resources of aging workforces, such as physical ﬁtness, health, sensory acuity, multitasking ability, and
functional brain eﬃcacy, decrease throughout adulthood [4,25–27].
Most previous empirical evidence was collected in cross-sectional studies [9,28] and therefore may
not illustrate trends in work ability and cannot identify causal relations among investigated variables.
In addition, the role of health-related resources in the JD-R model, particularly with respect to the
health impairment process and motivational process [29,30], has seldom been investigated. Therefore,
we examined the causal relationships that explain how stress aﬀects work ability in an aging workforce,
how health mediates this association, and how the eﬀects of stress on work ability diﬀer in relation to
social status.
2. Methods and Materials
2.1. Sample
We conducted a secondary analysis of data from the 2010 through 2014 waves of the Health and
Retirement Survey (HRS) in the United States. The HRS measures health, retirement, and psychosocial
factors and work ability of aging workers. The survey was funded by the National Institute of Aging
and the Social Security Administration of the United States. The HRS was initiated in 1992 and used
multistage area probability sampling to recruit adults older than 50 years for participation in biennial
surveys. According to the description of the HRS, survey data were collected by face-to-face or phone
interviews every 2 years. The sample population was divided into two groups, which were alternately
surveyed. In other words, if subgroup 1 was surveyed at year t, subgroup 2 was surveyed at year t + 2,
while subgroup 1 was surveyed again at year t + 4. To avoid the aging problem and a decrease in the
number of participants over time, new samples were added every 6 years [21,22]. The variables of
interest were mainly collected from a participant lifestyle questionnaire (PLQ), including the Perceived
Ability to Work Scale (PAWS), stress scale, and health subjective rating [23]. Using these longitudinal
data, we examined empirically the eﬀects of ongoing chronic stressors, social status and health status
on individual work ability. Detailed information on the study population and research design have
been published elsewhere [24].
2.2. Data Manipulation
Because data for some of the target variables were not available in 2006 and 2008, we only analyzed
data from 2010 through 2014 in the present longitudinal study. We then examined data quality before
conducting the statistical analysis. The expectation–maximization method was used to address the
problem of missing values.
After imputation, the unbalanced dataset obtained contained 7486 observations: 2921 observations
for 2010, 2289 observations for 2012, and 2276 observations for 2014. Next, the ﬁnal data for analysis were
generated by deleting observations with unreasonable values for one or more variables. The process is
shown in Figure 1.
The minimum age of HRS survey participants was 50 years; thus, the 382 observations from
participants younger than 50 years were deleted. Second, three additional observations were deleted
because the recorded values for the variable proxying health were outside the deﬁned range. Third,
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we examined the values for control variables to correctly capture individual variation in characteristics
potentially associated with work ability. Seventeen observations were deleted because they speciﬁed
a year starting current position later than the survey year. One observation indicating 99 years of
education was also deleted. Ultimately, a dataset of 7083 observations was used in the statistical analysis.

Figure 1. Framework for dataset generation.

2.3. Deﬁnitions of Variables
Table 1 shows the deﬁnitions of all variables. WORK, the dependent variable, refers to work
ability and measures an individual’s perceived ability to work. It was measured using PAWS because
that instrument has been validated as a robust indicator of perceived productivity loss [18]. PAWS
is a reliable and valid instrument and has acceptable psychometric properties [5]. The Cronbach α
coeﬃcient for PAWS was 0.89 [23] in both the HRS Psychosocial Working Group and the present study.
The PAWS consists of four items, e.g., “How many points would you give your current ability to
work?” (Table 2). Each item is rated from 0 (cannot currently work at all) to 10 (work ability is currently
at its lifetime best). Higher values for work ability score represent greater work ability. We used the
total score of the four questions. STRESS refers to stress and was measured using the six items of
the “Ongoing Chronic Stressors” [25], e.g., “Ongoing diﬃculties at work”. Each item was rated on a
four-point scale (1 = No, did not happen; 2 = Yes, but not upsetting; 3 = Yes, somewhat upsetting; 4 =
Yes, very upsetting). Higher values reﬂect greater stress. The Cronbach α for this scale was 0.64–0.71
for the HRS Psychosocial Working Group [23] and 0.73 for the present study. This instrument has
acceptable psychometric properties [25]. In this study, the logarithm of the total score for the eight
questions on stress was used to investigate the association between ongoing stress and work ability.
People diﬀer in their perception of their social status, which in turn aﬀects their work ability [26,31,32].
To examine the eﬀect of perceived social status on work ability, SOCIAL was constructed by using the
score of the PLQ question to measure subjective social status. Because our study focuses on the work
ability of older workers, health status is more likely to be related to work ability [18]. Thus, we used
the HEALTH from the HRS question (“Would you say your health is excellent, very good, good, fair,
or poor?”) to investigate the association with work ability.
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Table 1. Deﬁnitions of variables.
Variable

Deﬁnition

WORK

The total score of 4 questions in the HRS measuring perceived work ability. Each
question was scored from 0 to 10 with respect to a job’s separate general, physical,
mental, and interpersonal demands. High scores indicate high work ability.

STRESS

The natural logarithm of the total score for 8 ongoing chronic stressors in the HRS
survey. The score ranges from 1 to 4 for each question, and illustrates various stresses
with respect to ongoing health issues of the respondent, physical or emotional
problems in spouses or children, problems with alcohol or drug use in a family
member, diﬃculties at work, ﬁnancial strain, housing problems, relationship problems,
and helping sick, limited, or frail family members or friends. High scores indicate high
stress.

SOCIAL

Social status, as perceived by the individual. High scores indicate high self-perceived
social status.

HEALTH

Health status of an individual in the survey year. The original score ranges from 1 to 5,
with lower values indicating better health status. We subtracted the original values
from 5, to make them more readable in the regression results. Higher scores thus
indicate better health status.

GENDER

An indicator variable of the gender of an individual. Originally, 1 represented male
and 2 represented female. We replaced the value of 2 with 0. Thus, 1 indicates male;
other values indicate female.

AGE

The natural logarithm of the age of an individual.

WORKLOAD

An indicator variable that controls for diﬀerences in the workload of an individual. The
classiﬁcation process is as follows; if the original work hours per week is lower than 10,
the value is 1; if 10 ≤ work hours ≤ 20, the value is 2; if 20 < work hours ≤ 30, the value
is 3; if 30 < work hours ≤ 40, the value is 4; if work hours > 40, the value is 5.

EXPERIENCE

The natural logarithm of the respondent’s years of service in a job. Years of service was
calculated as the natural logarithm of the diﬀerence between the year the respondent
started the current job and the survey year.

EDUCATION

The total number of years of education an individual has received.

Table 2. Descriptive Statistics of Variables.
Variable *
GENDER
Women
Men
WORKLOAD
<10 h/week
10–20 h/week
20–30 h/week
30–40 h/week
>40 h/week
WORK
STRESS
SOCIAL
HEALTH
AGE
EXPERIENCE
EDUYEARS

N (%)

Mean

SD

Min

25%

75%

Max

34.57
12.54
6.46
2.51
60.69
20.21
13.65

5.29
3.85
1.59
0.95
7.36
14.47
2.76

0.00
8.00
1.00
0.00
50.00
0.00
0.00

32.00
10.00
5.00
2.00
55.00
7.00
12.00

39.00
15.00
8.00
3.00
65.00
32.00
16.00

40.00
32.00
10.00
4.00
99.00
83.00
17.00

5880(83.0)
1203(17.0)
268(3.8)
490(6.9)
860(12.1)
3728(52.6)
1737(24.5)

* See Table 1 for variable deﬁnitions.

To capture diﬀerences in work ability caused by other personal characteristics, we included
controls categorized into two groups. The ﬁrst group was related to demographic characteristics.
An individual’s ability to meet the physical needs of a job may diminish with advancing age [2].
Therefore, AGE was constructed to measure the logarithm of the respondent’s age. We calculated
respondent age by subtracting the year they responded to the survey by the year of their birth.
For gender, although there was no signiﬁcant diﬀerence in work ability between male and female
workers [27,28], we included GENDER as a control, because the association might diﬀer in relation
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to age group. The variable GENDER classiﬁes males and females and was constructed to indicate
sex diﬀerences in multivariate analysis. The second control group was related to occupational
characteristics. A longitudinal study found that a decrease in the work ability of aging workers was
related to a “reduced working hours” policy [29]. To control for such a diﬀerence, we constructed the
variable WORKLOAD by classifying original working hours into ﬁve levels. We did this because of
the presence of extreme values in the dataset. WORKLOAD deﬁnes ﬁve levels of workload based on
working hours per week, without the need to delete or minorize the data. An aging worker with more
work experience in a position might have greater work ability [30,33]. Therefore, EXPERIENCE, i.e.,
the logarithm of the diﬀerence between the year respondents started their current job and the survey
year, was used in our analysis. Because educational background also aﬀects an individual’s work
ability [34], the variable EDUCATION (i.e., total years of education received by an individual) was
used as a proxy of educational background [35].
2.4. Method
As shown in Figure 2, we present an empirical model that uses ordinary least squares regression
to evaluate ongoing chronic stress (STRESS), social status (SOCIAL), health status (HEALTH), and
associations with individual work ability (WORK). The model is used to examine the eﬀects of
variables of interest on work ability, after controlling for variables previously identiﬁed as potential
confounders in the analysis of work ability. The regression analysis of work ability is mathematically
expressed below.

Figure 2. Empirical design.

The subscript it is associated with individual i in year t. Because we collected longitudinal data
for our model, we calculate heteroscedasticity-robust standard errors for our ﬁxed eﬀects regression
model. The year ﬁxed eﬀects are included to capture other variation, such as job market changes over
time, which aﬀects work ability.
To examine the mediation eﬀects of HEALTH [36], we designed a path model, as shown in Figure 3.
Along with Equation (1), we used Equations (2) and (3) to examine mediation eﬀects.
WORKit = β0 + β1 STRESSit + β2 SOCIALit + β3 HEALTHit + β4 GENDERit +
β5 AGEit + β6 WORKLOADit + β7 EXPERIENCEit + β8 EDUCATIONit + μit
WORKit = γ0

+ γ1 STRESSit + γ2 SOCIALit + γ3 GENDERit + γ4 AGEit
+ γ5 WORKLOADit + γ6 EXPERIENCEit + γ7 EDUCATIONit
+ it
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HEALTHit =

α0 + α1 STRESSit + α2 SOCIALit + α3 GENDERit + α4 AGEit
+α5 WORKLOADit + α5 EXPERIENCEit + α5 EDUCATIONit
+θit

(3)

First, we ran the regression according to Equation (2) to yield the coeﬃcient γ1 between STRESS
and WORK. Second, we determined the signiﬁcance of γ1 . If γ1 is not signiﬁcant, no mediation eﬀect is
present. Otherwise, we ran a regression according to Equation (3) to yield the coeﬃcient, α1 , between
STRESS and WORK. The third step was to determine the signiﬁcance of α1 in Equation (3) and β3 in
Equation (1). If at least one was not signiﬁcant, we used the Sobel test to identify mediation eﬀects.
If both were signiﬁcant, we examined whether HEALTH was a partial or full mediator, by examining
coeﬃcient β1 in Equation (1). A signiﬁcant β1 indicates partial mediation, and a nonsigniﬁcant β1
indicates full mediation.
These methods yield the total eﬀect measured by γ1 , the natural direct eﬀect measured by β1 , and
the natural indirect eﬀect measured by the product of α1 and β3 .

 ൌ  ߚଵ ൈ ܴܵܶ ܵܵܧ
ߚଷ ൈ ܪܶܮܣܧܪ

 ൌ  ߙଵ ൈ ܴܵܶܵܵܧ

 ൌ  ߛଵ ൈ ܴܵܶܵܵܧ
Figure 3. Mediation model design.

3. Empirical Results
3.1. Descriptive Statistics
Demographic information was missing for a few participants (0.9% to 8.7% of the overall
population). Table 2 shows the descriptive statistics for all variables used in the model. For the
variables STRESS, AGE, and EXPERIENCE, we used the logarithm of the original values, to improve
normality for regression purpose, but report raw values here. The actual value for WORK ranged from
0 to 40. The average score, 34.57, illustrates the high work ability of respondents.
We observed heterogeneity of variables of interest in the sample. The original score for ongoing
chronic stressors (STRESS) ranged from 8 to 32 in the sample, with an average of 12.54 and a standard
deviation (SD) of 3.85. Similarly, the average score for SOCIAL was 6.46 (SD 1.59). The average value
for health was 2.51, and the SD was even larger. Among the controls, 83% of respondents were female.
The actual range for AGE was 50 to 99. As for WORKLOAD, most respondents worked full time, and
one quarter worked more than 40 hours per week. Regarding EXPERIENCE, the actual value ranged
from 0 to 83 years of experience in the current job; the average was 20 years (SD 14.57). Regarding
EDUCATION, the respondents received 13.65 years of education on average, and the range was 0 to
17 years.
3.2. Correlation Matrix
Table 3 shows the correlation matrix for the variables. The lower left section shows
Spearman correlation coeﬃcients and the upper right section shows Pearson correlation coeﬃcients.
The correlations of work ability (WORK) with variables of interest were generally higher than those for
other variables, indicating potential associations between dependent and independent variables. The
correlations among other variables were much lower, except for those between WORKLOAD and AGE
as well as between HEALTH and EDUCATION. Multicollinearity does not appear to be a signiﬁcant
issue, since the largest correlation is 0.343. Multicollinearity was conﬁrmed with variance inﬂation
factors, the highest of which was less than 2.
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1
−0.257 ***
0.224 ***
0.320 ***
−0.076 ***
0.106 ***
0.119 ***
0.009
0.129 ***

3
0.248 ***
−0.296 ***
1
0.269 ***
0.062 ***
0.117 ***
0.079 ***
0.130 ***
0.301 ***

2
−0.288 **
1
−0.281 ***
−0.300 ***
−0.066 ***
−0.093 ***
0.013
−0.066 ***
−0.038 ***

4
0.343 ***
−0.304 ***
0.278 ***
1
−0.012
−0.018
0.072 ***
0.040 ***
0.256 ***

5
−0.051 ***
−0.071 ***
0.059 ***
−0.013
1
−0.172 ***
0.035 ***
0.088 ***
0.019

6
−0.102 ***
−0.105 ***
0.124 ***
−0.027 **
0.208 ***
1
−0.281 ***
0.150 ***
0.000

7
0.133 ***
0.015
0.056 ***
0.062 ***
0.031 ***
−0.330 ***
1
0.114 ***
0.095 ***

8
0.020 *
−0.076 ***
0.140 ***
0.032 ***
0.105 ***
0.210 ***
0.084 ***
1
0.057 ***

9
0.152 ***
−0.040 ***
0.267 ***
0.275 ***
0.013
−0.005
0.063 ***
0.045 ***
1

The lower left section shows Spearman correlation coeﬃcients; the upper right section shows Pearson correlation coeﬃcients. The numbers 1 to 9 represent the variables of WORK
through EDUCATION. See Table 1 for variable deﬁnitions. *, **, ***: p < 0.1, 0.05, and 0.01, respectively.

1

Variable

1. WORK
2. STRESS
3. SOCIAL
4. HEALTH
5. GENDER
6. AGE
7. WORKLOAD
8. EXPERIENCE
9. EDUCATION

Table 3. Correlation coeﬃcients for variables.
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3.3. Regression Analysis
Table 4 shows the results of our main regression model. We regress WORK on STRESS, SOCIAL,
HEALTH, and other control variables. As shown in column 1, the controls explained no more than
5% of the variation in work ability (WORK). After including the variables of interest, R2 increased to
19.30%, illustrating the statistical signiﬁcance of explanatory variables. Autocorrelation was checked
with the Durbin–Watson Test. The value was about 2, which indicates that autocorrelation is not
a concern.
Table 4. Regression analysis of factors aﬀecting work ability.
Variables

Pred. Sign

Intercept
STRESS
SOCIAL
HEALTH
GENDER
AGE
WORKLOAD
EXPERIENCE
EDUCATION
YEAR EFFECTS
N
F Statistic
Adj. R Square

+/−
+
+
+/−
−
+
+
+

WORK

WORK

WORK

HEALTH

Coeﬃcient
(t Value)

Coeﬃcient
(t Value)

Coeﬃcient
(t Value)

Coeﬃcient
(t Value)

38.88 (14.78) ***

50.83 (20.01) ***
−3.42 (−14.53) ***
0.42 (9.7) ***
1.27 (17.7) ***
−0.87 (−5.64) ***
−3.97 (−6.91) ***
0.45 (6.87) ***
0.02 (0.34)
0.08 (3.5) ***
YES
7083
170.31 ***
0.193

56.85 (21.88) ***
−4.53 (−19.05) ***
0.54 (11.86) ***

4.75 (10.77) ***
−0.88 (−22.17) ***
0.088 (11.59) ***

−0.98 (−6.23) ***
−4.51 (−7.64) ***
0.48 (7.15) ***
0.01 (0.23)
0.18 (7.73) ***
YES
7083
140.47 ***
0.151

−0.09 (−3.19) ***
−0.43 (−4.26) ***
0.03 (2.4) **
−0.01 (−0.49)
0.08 (19.45) ***
YES
7083
182.82 ***
0.188

−0.80 (−4.78) ***
−2.50 (−4.03) ***
0.55 (7.61) ***
0.16 (2.43) **
0.28 (11.49) ***
YES
7083
50.22 ***
0.046

Column 1 shows the results of the regression model containing only the control variables. Column 2 shows the
results of the regression model containing the variables of interest and controls. Columns 1–3 show the results of
regression models (1)–(3) for mediation analysis; the dependent variable is HEALTH. *, **, ***: p < 0.1, 0.05, and
0.01, respectively.

The coeﬃcient of STRESS (β = −0.1043, p < 0.01) was signiﬁcantly negatively associated with
work ability (WORK); a one percent increase in STRESS decreased work ability score by about 0.0342
points. The coeﬃcient of social status (SOCIAL) was signiﬁcantly positively associated with WORK; a
one-point increase in SOCIAL increased work ability by 0.42 points. The positive coeﬃcient for the
third variable of interest indicates that a one-point increase in HEALTH increased work ability (WORK)
by 1.27 points.
With respect to the control variables, the negative coeﬃcient for gender showed that, after
age 59 years, work ability was lower among men than among women. The coeﬃcient between
WORKLOAD and work ability (WORK) was positive and statistically signiﬁcant, which suggests
that a person able to work more hours per week has greater work ability. The signiﬁcant positive
coeﬃcient of EDUCATION conﬁrmed the ﬁndings of prior studies, which reported that education
improves work ability. However, the coeﬃcient between experience (EXPERIENCE) and work ability
was not signiﬁcant.
3.4. Mediation Analysis
Health status (HEALTH) may function as a mediator between stress and work ability [37].
In accordance with prior studies, we conducted additional statistical analysis to identify potential
mediation eﬀects. Using previously described procedures, we ran the regression model in Equation
(2), the results of which are shown in column 3 of Table 4. The coeﬃcient of STRESS on WORK, γ1 ,
was signiﬁcant. Therefore, we ran the regression model in Equation (3), which yielded a signiﬁcant
coeﬃcient of STRESS on HEALTH, α1 , as shown in column 4 of Table 4. The coeﬃcient of HEALTH
on WORK, β3 , was also signiﬁcant, as was the coeﬃcient for STRESS on WORK, β1 , which conﬁrmed
the presence of partial mediation eﬀects. The total eﬀects—i.e., direct eﬀects plus indirect eﬀects—are
shown in Table 5; 24.5% of the total eﬀect was mediated by HEALTH.
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Table 5. Identiﬁcation of mediation eﬀects.
Eﬀect

Coeﬃcient Value

Total Eﬀect (γ1 )
Direct Eﬀect (β1 )
Indirect Eﬀect (α1 × β3 )
Percent of total eﬀect that is mediated

−4.53
−3.42
−1.11
24.50%

When a person has high social status, he/she may have more money, receive more education, and
obtain a better job, among other advantages. Therefore, he/she may be more capable of meeting job
demands. Besides, since they may have the best jobs and more resources, the stress may not aﬀect
an individual’s work ability in the same way. To examine such diﬀerences in the eﬀects of stress, the
sample was divided into three groups based on scores for subjective social status (SOCIAL). Low social
status was deﬁned as a score of 3 or lower, high social status as a score of 8 or higher, and moderate
social status as a score of 4 to 7. The results of this subgroup analysis are shown in Table 6. Columns 1
to 3 list the coeﬃcients for low, moderate, and high social status. The eﬀects of stress on work ability
decreased as social status increased. The coeﬃcient for STRESS was −6.11 for the low social status
group and only −2.90 for the high social status group, which suggests that stress has greater eﬀect
on work ability when social status is low. Similarly, people with relatively low social status have less
job resources to assist them with job demands. Work therefore requires greater attention and energy,
which is harmful to their health. The eﬀects on health also decreased with increasing social status, as
indicated by JDR model and the decrease in the coeﬃcient for HEALTH from 2.47 to 0.96. In sum, the
work performance of workers with low social status was more vulnerable to STRESS and HEALTH.
Table 6. Regression analysis of work ability in relation to subjective social status.

Variables

Pred. Sign

Intercept
STRESS
HEALTH
GENDER
AGE
WORKLOAD
EXPERIENCE
EDUCATION
YEAR EFFECTS
N
F Statistic
Adj. R Square

+/−
+
+/−
+
+
+

Low

Moderate

High

Coeﬃcient
(t Value)

Coeﬃcient
(t Value)

Coeﬃcient
(t Value)

49.38 (2.72) ***
−6.11 (−4.31) ***
2.47 (6.16) ***
−1.19 (−1.05)
−1.87 (−0.45)
0.50 (1.16)
−0.05 (−0.15)
0.08 (0.54)
YES
296
10.29 ***
0.2208

53.05 (16.5) ***
−3.72 (−13.34) ***
1.34 (15.1) ***
−0.89 (−4.37) ***
−3.93 (−5.4) ***
0.50 (5.93) ***
0.06 (0.81)
0.12 (4.13) ***
YES
4768
98.83 ***
0.1559

52.14 (12.74) ***
−2.90 (−6.79) ***
0.96 (8.47) ***
−0.87 (−3.75)
−3.48 (−3.81) ***
0.41 (4.04) ***
−0.01 (−0.13)
0.08 (1.91) *
YES
2019
36.44 ***
0.1365

This table shows the results of regression models examining the eﬀects of stress on work ability in relation to social
status. *, ***: p < 0.1 and 0.01, respectively.

As shown in Table 7, we also examined the mediation eﬀects among the groups with diﬀerent
social status by using the procedures of mediation eﬀects analysis. Because all related coeﬃcients are
signiﬁcant for each group, HEALTH is a partial mediator for all groups. However, by examining the
percent of total eﬀect that is mediated, we ﬁnd that HEALTH mediates more of the total eﬀects for
groups with lower social status.
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Table 7. Identiﬁcation of mediation eﬀects for subgroups.
Eﬀect
Total Eﬀect (γ1 )
Direct Eﬀect (β1 )
Indirect Eﬀect (α1 × β3 )
Percent of total eﬀect that is mediated

Low

Moderate

High

Coeﬃcient Value

Coeﬃcient Value

Coeﬃcient Value

−8.73
−6.11
−2.62
30.01%

−4.95
−3.72
−1.23
24.85%

−3.79
−2.90
−0.89
23.50%

3.5. Robustness Check
As a robustness check, we replaced WORKLOAD—a variable with ﬁve levels for workload per
week—with the natural logarithm of working hours per week in our main regression. The results (not
tabulated) were qualitatively and quantitatively similar to those in our main analysis.
We analyzed longitudinal data in this study; thus, STRESS may have been endogenously
determined as a result of reverse causality. While we found that the ratio of STRESS was associated
with diminished work ability, a person with lower work ability may be more likely to have greater
stress. To test the robustness of our results, we regressed WORK on the lagged variables STRESS,
SOCIAL and HEALTH. LAGWORK was also included, as there may be some “stickiness” in individual
work ability. As shown in Table 8, the results were consistent with those shown in column 2 of Table 4.
The coeﬃcient for LAGWORK was signiﬁcant and positive, illustrating the baseline trend in work
ability, while the coeﬃcients for LAGSOCIAL became nonsigniﬁcant. The signiﬁcant results for the
lagged terms STRESS and HEALTH suggest that the eﬀects of stress and health on work ability persist
over time.
Table 8. Regression analysis of work ability with lagged independent variables.
Variables

Pred. Sign

Intercept
LAGWORK
LAGSTRESS
LAGSOCIAL
LAGHEALTH
GENDER
AGE
WORKLOAD
EXPERIENCE
EDUCATION
YEAR EFFECTS
N
F Statistic
Adj. R Square

+/−
+
+
+/−
+
+
+

WORK

HEALTH

Coeﬃcient (t Value)

Coeﬃcient (t Value)

20.75 (3.10) ***
0.49 (11.04) ***
−0.12 (−3.06) ***
−0.02 (−0.22)
0.53 (3.60) ***
−0.75 (−1.78) *
−1.34 (−0.90)
0.16 (1.25)
0.13 (0.94)
0.07 (1.46)
YES
1462
60.05 ***
0.271

2.24 (1.97) **
−0.07 (−10.59) ***
0.07 (4.22) ***
−0.15 (−1.86) *
−0.07 (−0.29)
0.04 (1.48)
0.00 (0.16)
0.07 (7.92) ***
YES
1462
44.77 ***
0.173

This table shows the results of regression models examining the eﬀects of stress on work ability with lagged variables.
Column 2 shows the results of the regression model containing variables of interest and controls. Column 3 shows
the results of the regression model for mediation analysis; the dependent variable is HEALTH. *, **, ***: p < 0.1, 0.05,
and 0.01, respectively.

4. Discussion
In this study, chronic stress, social status, health status, and associations with individual work
ability were assessed with ordinary least squares regression. Analysis of the longitudinal data showed
that stress was persistently signiﬁcantly inversely associated with work ability. Health mediated the
relationship between individual stress and work ability, and the eﬀects of stress and health on work
ability decreased as social status increased.
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Our ﬁrst contribution was to use longitudinal empirical data to examine the causal relationship
between stress, health and work ability and the mediating eﬀects of health. As was the case in
previous studies [38,39], stress was signiﬁcantly negatively associated with work ability (WORK)
in this longitudinal study, which supports a consistent eﬀect of stress on work ability. In addition,
heath was signiﬁcantly positively associated with work ability. A one unit increase in health score
improved work ability by 1.27 points. Ultimately, health mediated the relationship between stress
and work ability. Extension of the JD-R model [38] to the health-impairment process suggests that
health helps employees cope with stress at the workplace and motivates their perceived ability as
part of a motivational process. Health—as a type of job resource—mediates the eﬀects of stress on
work ability because it allows workers to satisfy the demands of work and employers at workplaces.
The mediating role of health and its relative resources in the JD-R model, from the perspectives of
the health-impairment and motivational process, has been thoroughly investigated in longitudinal
empirical studies and should be considered in future research and practice.
Our second contribution is to provide empirical evidence regarding the impact of social status
on work ability. The coeﬃcient of social status (SOCIAL) was signiﬁcantly positively associated
with work ability, which suggests that higher self-perceived social status improves work ability.
Semi-elasticity showed that a one-point increase in social status score improved work ability by 0.42
points (average work ability score increased from 34.57 to 34.99). This result is consistent with the
ﬁndings of Demakakos et al. [31] and Singh-Manoux et al. [32]. The JD-R model helps explain the
eﬀects of social status. Work conditions can be divided into job demands and job resources. Job
demands require sustained physical and/or psychological eﬀort or skills. Job resources reduce job
demands and the associated physiological and psychological costs; stimulate personal growth, learning,
and development; and help workers achieve work goals [40,41]. A person with high social status
may have more resources, such as more money, a high level of education and a better job, among
other beneﬁts [31,32,34,42,43]. Such persons may therefore be more capable of meeting job demands.
In addition, because they may have the best jobs and more resources, stress may not aﬀect their
work ability in the same way. Rizzuto and colleagues (2012) reported that individuals with higher
educational attainment and those involved in highly complex and challenging jobs seemed to be more
resilient. These characteristics were more common among persons with high social status [44].
Our third contribution was to conﬁrm the eﬀects of control variables on work ability. First, as
in previous studies [2,29,34], age was signiﬁcantly negatively associated with work ability, while
education and workload were signiﬁcantly positively associated. This is plausible because as workers
age they may feel less capable of meeting the physical demands of a speciﬁc position. These older
workers might have greater diﬃculties accepting or learning new skills, because of rapid economic or
technological development [3]. In addition, aging workers with more years of education are able to
handle a greater workload, which suggests that they have more social and health-related resources to
cope with their job demands. To explain why the ﬁnding that EXPIERIENCE was not signiﬁcantly
associated with work ability is not consistent with previous studies [30,33], two plausible causes were
given: On the one hand, although work experience in the current job varied greatly in the sample, it
was diﬃcult to determine if a person had performed similar jobs before, which could diminish the
eﬀect of current experience. On the other hand, older workers may have been assigned to positions
that do not require extensive experience, which in turn decreased the eﬀects of experience.
Our ﬁndings imply that further attention to health, stress and other psychosocial factors is of
considerable importance in enhancing the performance of aging workers and in closing the gap
between workforce supply and demand. Managers must acknowledge the central role of health among
aging workforces, identify the true stressors and internal mechanisms by which stress impairs worker
health and work ability and control these risk factors as part of the policy making process. For instance,
to increase the productivity of an enterprise, policies must consider how to improve worker health
and control the adverse eﬀects of work–family imbalance and related psychosocial factors on health
and work ability among aging workers, particular those of low social status and low workload. Then,
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speciﬁc interventions can be developed and implemented to help workers eﬀectively cope with these
stressors and to promote health in organizations.
This study has four limitations. First, because the data used were secondary, we were unable to
collect information on some important variables of interest. Second, some respondents died of illnesses
or other conditions, which resulted in survival bias in our study. Third, our use of self-reported
questionnaires rather than quantitative measures limits the generalizability of our conclusions. Finally,
the use of log-transformed values in the analysis might limit the generalizability of our conclusions.
5. Conclusions
Aging workers have less job resources and extremely high job demands, which resulted in high
levels of stress. In this longitudinal study, we noted a persistent signiﬁcantly negative relationship
between stress and work ability and that this relationship was signiﬁcantly mediated by health status,
which was relatively poor among aging workers. Finally, stress had a weaker eﬀect on the work ability
of aging workers with high social status.
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Abstract: Background: We investigated work ability and trajectories of work life satisfaction (WLS)
as predictors of intention to retire (ITR) before the statutory age. Methods: Participants were Finnish
postal service employees, who responded to surveys in 2016 and 2018 (n = 1466). Survey measures
included ITR, work ability and WLS. Mixture modelling was used to identify trajectories of WLS.
A generalized linear model was used to determine the measures of association (Risk Ratios, RR; 95%
Conﬁdence Intervals, CI) between exposures (work ability and WLS) and ITR. Results: Approximately
40% of respondents indicated ITR. Four distinct trajectories of WLS were identiﬁed: high (33%),
moderate (35%), decreasing (23%) and low (9%). Participants with poor work ability (RR 1.79, 95% CI
1.40–2.29) and decreasing WLS (1.29, 1.13–1.46) were more likely to indicate an ITR early compared to
the participants with excellent/good work ability and high WLS. Job control mediated the relationship
between ITR and work ability (9.3%) and WLS (14.7%). Job support also played a similar role (14% and
20.6%). Conclusions: Work ability and WLS are important contributors to the retirement intentions of
employees. Ensuring workers have appropriate support and control over their work are mechanisms
through which organisations may encourage employees to remain at work for longer.
Keywords: intention to retire; work ability; ageing workers; work wellbeing; psychosocial
work exposures

1. Introduction
An ageing population will require extended working lives in comparison to previous generations
to ensure an adequate labour supply and ﬁnancial resources for retirement [1]. Many countries
have instigated initiatives to encourage people to delay their retirement, but with mixed success [2].
Retirement choices are complex [3] and inﬂuenced by a range of factors (ﬁnancial incentives to retire
early, poor health and working conditions), which require comprehensive exploration to inform
strategies to assist with retaining employees [3,4]. Older workers vary signiﬁcantly in their physical
and mental capacities and, as a result, a nuanced approach to retirement age may better ensure that
participation rates remain high for a broad range of employees in diﬀerent occupations. Meanwhile,
however, a broader understanding is needed to inform organizations about the inﬂuences they have
on their employee’s retirement intentions [5].
Job satisfaction is a complex issue, and the particular aspects of work that inﬂuence an individual’s
overall satisfaction vary. Furthermore, the relative importance of diﬀerent aspects that inﬂuence job
IJERPH 2019, 16, 2500; doi:10.3390/ijerph16142500
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satisfaction have been demonstrated to vary over the life course and have been shown to inﬂuence
intention to retire (ITR) [6,7]. The key challenge for the debate on ITR, therefore, is to fully understand
the dynamics surrounding a person moving toward retirement age and the job satisfaction factors
that have been demonstrated to change and inﬂuence the decision to stay in employment or retire.
Suﬃcient support at work and high level of work satisfaction have been identiﬁed as important factors
in decisions relating to retirement [8]. Similarly, using longitudinal data, von Bonsdorﬀ and colleagues
(2010) reported that employees with lower work life satisfaction were more likely to indicate an earlier
intention to retire [9]. A Dutch study found higher levels of work engagement as associated with a
delayed ITR among employees of an older age group [10].
A further predictor of ITR early is poor work ability [7,9,11–13]. Work ability concerns the capacity
to manage job demands in relation to physical and psychological resources. Work ability at mid-life has
been found to predict early retirement due to disability, supporting the need for a life-course approach
to sustainable employment. A number of longitudinal analyses of populations have consistently
reported that poor work ability is linked with higher risk of early retirement in comparison to those
with good or excellent work ability [11–13].
Working conditions are an important contributor to the decision-making process on the timing
of retirement [9,14–16]. For some workers in physically demanding work, an extended working
life is challenging, and early exits are common occurrences [9,14], often ending with a disability
pension [17]. In addition to the physical environment, psychosocial working conditions have also
been identiﬁed as an important inﬂuence on whether an employee will choose to stay or leave work
before the mandated retirement age [18–20]. A study of Finnish social and health care employees
by Elovainio and colleagues (2007) reported that job demand and job control was correlated to early
retirement thoughts [21]. Likewise, a study among Danish employees aged ≥50 years reported that lack
of possibilities for development at work was an important factor to induce early retirement thought [19].
Similarly, low job control predicted exiting paid employment among employees aged 50–63 years in 11
European countries [22]. Furthermore, the support at work oﬀers a way to manage work ability among
employees and a platform for discussion and planning of their workload. High levels of support at
work has been reported to be associated with considerations about retirement intentions [8].
The aim of encouraging working beyond retirement has been of interest to many industrialized
nations. The challenge at a workplace is to prevent early retirement among workers and ensure
participation until statutory retirement age, which requires further insights into the role of organizations
in retaining workers for longer. Work-related factors and work ability are important contributors of
ITR before statutory age, however the role of these factors and possible mediating eﬀects have not yet
been explored. To contribute to this important area, the current study aimed to investigate work ability
and work life satisfaction as predictors of ITR among the employees aged over 50 years. In addition,
the potential mediators of the association between psychosocial exposures and ITR were investigated.
2. Materials and Methods
2.1. Participants and Design
The data for this study were derived from “Towards a Two-Speed Finland Survey (2tS)”, collected
from employees of the Finnish postal service, which is a large national public sector company with
approximately 20,000 employees. The baseline 2tS was conducted in 2016 (n = 2096, 44% response
rate) among all the workers aged ≥50 years who did not explicitly deny receiving a call to participate
in a survey. The follow up survey was completed in 2018, with a 70% response rate from baseline
respondents, n = 1466. We used a follow up survey in the present study. The ethical approval for
the study was provided by the Academic Ethics Committee of Tampere Region (Tampere University,
approval number: 32/2016).
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2.2. Measures
2.2.1. Intention to Retire (ITR)
Intention to retire (ITR) indicates intention to retire before the statutory retirement age.
The statutory retirement age in Finland is 65 years. ITR was measured through two questions.
The ﬁrst “Will you be able to work until statutory retirement age?” with a ﬁve point Likert scale:
“totally true”, “somewhat true”, “not exactly true”, “not true at all” and “cannot say”. Responses were
dichotomized into yes (“totally true” and “about true”) and no (“not exactly true” and “not true at all”).
The second question “Have you thought you might retire due to health or other reasons before statutory
retirement age?” was measured on a four point Likert scale: “not thought”, “thought sometimes”, “thought
often”, “ﬁled application already”. Responses were similarly dichotomized into no (“not thought”) and
yes (“thought sometimes”, “thought often” and “ﬁled application already”). Dichotomized responses
were matched and used as a single item with “yes” (responding “yes” in both questions) and “no”
response. The development of this variable was adapted from previous research [23,24].
2.2.2. Satisfaction in Working Life (WLS)
The satisfaction with working life (WLS) was assessed retrospectively for the following time
periods: “15–29”, “30–39”, “40–49”, “50–59” and “60–69” years of age. Responses were collected on a
scale from 0 (very dissatisﬁed) to 10 (very satisﬁed). As most respondents were 50–59 years of age, the
question regarding WLS during “60–69” years of age was excluded. Responses on WLS at “15–29”,
“30–39”, “40–49”, “50–59” years were used to detect the trajectories of WLS. The measure of WLS using
a single item has been previously validated [25].
2.2.3. Work Ability
Work ability was assessed using a single item [11]. Respondents were asked to rate their current
work ability compared to their life’s best using a scale of 0–10, where “0” indicated the worst and
“10” indicated the best work ability [26]. The responses were categorized into poor (0–5), reasonable
(6–7), good (8–9) and excellent (10). The good and excellent categories were merged and considered as
excellent/good work ability.
2.2.4. Job Support and Job Control
Job support (5 items) was assessed through questions on horizontal (colleagues) and vertical
(supervisors) support, and each item was measured on a scale of “0 (low support) to 10 (high support)”
(Cronbach’s α = 0.78). The overall score 8–50 was dichotomized into “high” and “low” using the
median value (36.0). Job control (4 items) was assessed with questions related to the respondent’s
possibility to learn new knowledge and skills (“0”, low—“10”, high), possibility to inﬂuence work and
working conditions (“0”, never—“3”, usually), experience of doing important and signiﬁcant work
(“0”, never—“5” daily) and having suﬃcient education to complete the job (“0”, low—“10”, high)
(Cronbach’s α = 0.73). The overall score 0–27 was dichotomized into “high” and “low” using the
median value (17.0) (adapted from von Bonsdorﬀ et al., 2012) [27].
2.2.5. Other Covariates
Demographic information was collected at baseline. The mean age of participants was 58.4 ± 3.4
and 60% were men. Two occupational categories were used: white- and blue-collar. Working time was
assessed as working hours per week. The presence of any physician-diagnosed disease was measured
with a yes/no response. Perceived health was assessed using a single item “how do you rate your
current health compared to life’s best?” on a scale of “0–10”. Responses were categorized as good (9–10),
moderate (7–8) and poor/fair (0–6). Work stress was assessed using a single item “how do you rate the
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level of your work-related stress?” on a scale of “0–10”. Responses were categorized as low (0–6),
moderate (7–8) and high (9–10).
2.3. Statistical Analysis
Mixture modeling (MM) was used to identify the developmental pathways of work life satisfaction
(WLS). Latent class analysis (LCA) was used with continuous latent class indicators and user speciﬁed
starting values based on the continuous responses of WLS at four lifetime points. LCA is a method
that identiﬁes within the data the multiple latent classes with a similar development over time [28].
The MM was ﬁtted with two to four classes and the best-ﬁtted model was selected, based on Bayesian
Information Criterion (BIC) and Akaike Information Criterion (AIC), substantive interpretability of
classes, parsimony and entropy [28,29]. The ﬁt indices are presented in Table 1. The four-class model
was selected as it had a lower BIC and lower AIC value and distinct development patterns of all four
classes. The four-class model resulted in latent classes that represent low, decreasing, moderate and
high WLS, respectively.
Table 1. Fit indices for trajectories of work life satisfaction.
Classes

BIC

AIC

Entropy

2

27,466.58

27,371.44

0.73

0.92/0.93

3

26,528.19

26,382.68

0.73

0.91/0.89/0.86

25,934.67

25,738.79

0.75

0.87/0.88/0.92/0.84

4

Posterior Probability

BIC, Bayesian Information Criteria; AIC, Akaike Information Criteria.

The diﬀerences between work ability categories, trajectories of WLS, work and behavior related
explanatory factors were examined using χ2 test (p < 0.05) and analysis of variance. A generalized
linear model was used to calculate the Risk Ratio (RR) and their 95% Conﬁdence Intervals (CIs) for the
association between exposures and intention to retire. We observed no interaction between gender, age
and exposures associated with the outcome, so models were adjusted for age and gender. The ﬁnal
model was adjusted for age, gender, working hours per week, job support, job control, work stress,
perceived health status and occupational class. The respective RR estimates were used to calculate the
percentage of excess risk mediated (PERM). The selection of confounders and method of calculation of
PERM and proportion of risk mediated was adapted from [12]. We estimated the PERM as follows:
PERM =

RR (age and gender ad justed) − RR( f ully adjusted)
× 100.
[RR (age and gender adjusted) − 1]

The variables with higher (PERM) values were selected (traditional diﬀerence method) [30] and
treated as mediators in the generalized structure equation modeling (GSEM). A variable should be
representative of a process in a causal chain between the exposure (work ability and trajectories of
WLS) and the intended outcome (ITR) to be considered a mediator, which requires the variable to be
correlated with both exposure and outcome [31]. GSEM was used to calculate the natural direct and
natural indirect eﬀects, and based on those eﬀects, the proportion mediated was calculated for the
mediators (often called a counterfactual method). In this analysis, both exposures were constructed
and used as binary variables (Work ability: Poor + Moderate versus Good + Excellent & WLS: Low +
Decreasing versus Moderate + High). In the traditional analysis, the age and gender adjusted model
was treated as a crude model. The ﬁnal model was controlled for mediators in order to calculate
the proportion mediated. In the counterfactual analysis, the models were similarly controlled for
age and gender and proportion mediated (by allowing mediators in the model) was calculated using
natural direct, natural indirect and total eﬀects. MM was executed in Mplus version 7.11 (Muthen &
Muthen, 3463 Stoner Ave., Los Angeles, CA, USA) and all other analyses were executed in STATA 14.0
(StataCorp LP, College Station, TX, USA).
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3. Results
Four distinct pathways of WLS were identiﬁed: high (33%), moderate (35%), decreasing (23%)
and low (9%) (Figure 1). WLS was mostly increasing or constant from 15–29 years to 30–39 years for
the low, moderate and high trajectory group. However, for the decreasing trajectory group, WLS was
already decreased from 15–29 years with a sharp decline after 30–39 years of age.
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Figure 1. Trajectories of work life satisfaction among the respondents.

Participant demographics and other work-related characteristics in relation to work ability and
trajectories of WLS are described in Table 2. Approximately 40% of the respondents indicated that
they intended to retire early, that is before the oﬃcial retirement age. Excellent/good work ability was
reported by 40% of the respondents, followed by moderate (34%) and poor (26%). The age of the
respondents was signiﬁcantly diﬀerent among trajectory groups. Perceived health of the respondents
was signiﬁcantly diﬀerent between work ability categories and WLS trajectories. Similarly, responses
on job support and job control were signiﬁcantly diﬀerent among work ability categories (55% of
the respondents with high job support had excellent work ability) and WLS trajectories (42% of the
respondents with high job support had high WLS). Likewise, working hours per week and work
stress diﬀered according to the work ability and WLS pathway in which an individual belonged.
Respondents with good/excellent work ability and high WLS reported lower work stress compared to
those with poor work ability and low WLS.
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a

45
35
27

31
42
43

82
28
4

54
30

55
28

63
37

47
40
36
40

42
39

Good/Excellent
(n = 590) %

32
39
35

28
36
35

15
55
18

30
38

32
37

24
36

34
33
37
35

31
37

23
26
38

41
22
22

3
17
78

16
32

13
35

13
27

19
27
27
25

27
24

Poor
(n = 363) %

Work Ability (1466) b
Mode-Rate
(n = 503) %

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.053

0.082

p-Value d

37
29
19

27
34
29

44
31
19

43
25

42
25

38
32

31
32
31
39

35
32

High
(n = 466) %

35
38
26

32
36
36

38
40
21

41
31

42
29

50
33

36
31
37
40

38
33

Mode-Rate
(n = 498) %

18
27
44

24
22
28

10
21
48

11
33

9
35

6
26

24
26
25
13

21
24

Decreasing
(n = 325) %

10
6
11

16
8
7

8
8
12

6
11

7
11

6
9

9
11
7
8

6
11

Low
(n = 124) %

Satisfaction in Working Life (n = 1413) b,c

Column total is not equal to N in some variables; b row percentage; c n = 1413 due to selection for developmental pathways; d χ2 -test.

884
432
141

Work stress
Low
Moderate
High

Notes:

187
1066
129

469
684
302

659
797

668
786

188
1264

327
435
397
293

587
879

n = 1466 a

3–35
36–40
>40

Working hrs/ week

Good
Moderate
Poor

Perceived Health

High
Low

Job Control

High
Low

Job Support

White-Collar
Blue-Collar

Occupational Class

51–53
54–56
57–59
≥60

Age (years)

Women
Men

Gender

Characteristics of the
Study Population

Table 2. Cross tabulation of Basic characteristics of study population and exposure variables.

<0.001

0.004

<0.001

<0.001

<0.001

<0.001

0.001

0.009

p-Value d
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The estimates for the association (Risk Ratio, RR; 95% Conﬁdence Interval, CI; Percentage of
excess risk mediated, PERM) between work ability and ITR with simultaneous adjustments for various
characteristics of the study population are described in Table 3. Following adjustments for age and
gender, participants with moderate work ability (RR 2.07, 95% CI 1.72–2.51) and poor work ability (RR
3.73, 95% CI 3.14–4.42) had an increased likelihood of indicating ITR early compared to the participants
with excellent/good work ability. Following adjustment for age, gender, working hours per week,
job support, job control, work stress, perceived health status and occupational class, the estimates
were attenuated (RR 1.36, 95% CI 1.09–1.70 for moderate; RR 1.79, 95% CI 1.40–2.29 for poor). Among
work-related variables, in a step wise adjustment of the age and gender adjusted model, the adjustment
for job support (PERM 11.2% for moderate and PERM 15.0% for poor) and job control (8.4% and 9.9%)
contributed to the higher attenuation of these associations.
Table 3. Association between work ability and intention to retire with simultaneous adjustments for
diﬀerent characteristics of the study population.
Models
Adjusted for age + gender
+Occupational class
+Perceived Health
+Job control
+Job support
+Working hours/week
+Work stress
+All above factors

Good/Excellent
Work Ability

Moderate
Work Ability

PERM

Poor
Work Ability

PERM

RR

RR

95% CI

%

RR

95% CI

%

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

2.07
2.05
1.58
1.98
1.95
2.02
2.03
1.36

1.72–2.51
1.69–2.48
1.28–1.95
1.63–2.41
1.61–2.37
1.66–2.45
1.67–2.45
1.09–1.70

Reference
1.9
45.8
8.4
11.2
4.7
3.7
66.4

3.73
3.65
2.01
3.46
3.32
3.62
3.59
1.79

3.14–4.42
3.07–4.34
1.56–2.60
2.89–4.14
2.77–3.97
3.05–4.30
3.02–4.27
1.40–2.29

Reference
2.9
63.0
9.9
15.0
4.0
5.1
71.1

Notes: RR, Relative Risk; CI, Conﬁdence Interval; All separate analyses are adjusted with age and gender; PERM,
Percentage of excess risk mediated (age and gender adjusted estimate used as referent group for calculation); WLS,
satisfaction in working life.

The association between trajectories of WLS and ITR are shown in Table 4. Following adjustments
for age and gender, participants with moderate WLS had almost similar probability (RR 1.09, 95%
CI 0.92–1.29), while those with decreasing (RR 2.26, 95% CI 1.95–2.60) and those with low (RR 1.59,
95% CI 1.30–1.95) had an increased likelihood of indicating ITR early compared to those with a high
level of WLS. Following adjustment for age, gender, working hours per week, job support, job control,
work stress, perceived health status and occupational class, only those with decreasing WLS had
signiﬁcantly higher probability (RR 1.29, 95% CI 1.13–1.46) compared to those with high levels of
WLS. The large proportion of the respondents falling under decreasing WLS had poor perceived
health, low job support, low job control, high work stress and were blue collar workers. In addition,
decreasing WLS represented almost 50% of respondents with intentions to retire early. Therefore, the
decreasing WLS group had a higher risk of early retirement. Among work-related variables, in a step
wise adjustment of age and gender adjusted model, the adjustment for job support (PERM 34% for
decreasing WLS and PERM 36.0% for Low WLS) and job control (27% and 32%) contributed to the
higher attenuation of these associations.
The largest attenuation of the associations (PERM) presented in Tables 3 and 4 in stepwise
adjustments were due to job support and job control. As a result, these were then checked as mediators
in the association between exposures (work ability and WLS) and ITR. In addition, both job support
and job control were associated with both exposures and outcome, and therefore considered potential
mediators. RR and 95% CI for the association between exposures (work ability and trajectories of WLS)
and ITR with job support as mediator and proportions mediated is presented in Table 5. The risk of
ITR early was decreased by 14% among those with poor work ability (poor + moderate versus good
+ excellent) and by 20.6% among those with low WLS (low + decreasing versus high + moderate)
when controlled for job support in the model without exposure mediator interaction. Job control as
mediator and proportions mediated is presented in Table 6. The risk of ITR early was decreased by
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9.3% among those with poor work ability and by 14.7% among those with low WLS when job control
was controlled for. The exposure mediator interaction did not describe the association.
Table 4. Association between satisfaction in working life (WLS) and intention to retire with simultaneous
adjustments for diﬀerent characteristics of the study population.
High
WLS

Models
Adjusted for age + gender
+Occupational class
+Perceived Health
+Job control
+Job support
+Working hours/week
+Work stress
+All above factors

Moderate
WLS

Low
WLS

Decreasing
WLS

PERM

RR

RR

95% CI

RR

95% CI

%

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.09
1.07
1.05
1.03
1.04
1.05
1.05
1.07

0.92–1.29
0.89–1.29
0.89–1.23
0.86–1.24
0.86–1.24
0.88–1.27
0.88–1.26
0.92–1.26

1.59
1.48
1.14
1.40
1.38
1.46
1.49
1.07

1.30–1.95
1.17–1.87
0.93–1.39
1.11–1.77
1.09–1.73
1.15–1.86
1.18–1.88
0.91–1.26

Reference
18.6
76.3
32.2
35.6
22.0
16.9
88.0

RR

95% CI

2.26
2.10
1.35
1.92
1.83
2.11
2.04
1.29

1.95–2.60
1.80–2.46
1.17–1.55
1.62–2.28
1.55–2.16
1.80–2.48
1.73–2.42
1.13–1.46

PERM
%
Reference
12.7
72.2
27.0
33.9
11.9
17.4
77.0

Notes: RR, Relative Risk; CI, Conﬁdence Interval; All separate analyses are adjusted with age and gender; PERM,
Percentage of excess risk mediated (age and gender adjusted estimate used as referent group for calculation).

Table 5. Risk Ratio (RR) and 95% CI on the association between exposures (work ability and satisfaction
in work life (WLS)) and outcome (intention to retire) with Job support as the mediator.
Method of Analysis

RR

95% CI

Proportion Mediated (%)

2.78
2.50

2.34–3.30
2.10–2.98

Reference
15.7

1.37
1.04
1.43

1.31–1.44
1.03–1.06
1.36–1.50

14

1.30
1.02
1.33

1.21–1.39
1.00–1.05
1.23–1.44

9

1.92
1.68

1.71–2.16
1.48–1.90

Reference
26.1

1.27
1.06
1.34

1.11–1.23
1.03–1.08
1.27–1.41

20.6

1.19
1.05
1.24

1.08–1.31
1.02–1.07
1.12–1.38

Traditional analysis for work ability
Poor + Moderate versus Good + Excellent work ability a
Poor + Moderate versus Good + Excellent work ability b
Counterfactual analysis a
Good + Excellent versus Poor + Moderate work ability
(eﬀect), without exposure mediator interaction
Direct eﬀect
Indirect eﬀect
Total eﬀect
Good + Excellent versus Poor + Moderate work ability
(eﬀect), with exposure mediator interaction
Direct eﬀect
Indirect eﬀect
Total eﬀect
Traditional analysis for WLS
Low + Decreasing versus High + Moderate WLS a
Low + Decreasing versus High + Moderate WLS b
Counterfactual analysis a
High + Moderate versus Low + Decreasing WLS (eﬀect),
without exposure mediator interaction
Direct eﬀect
Indirect eﬀect
Total eﬀect
High + Moderate versus Low + Decreasing WLS (eﬀect),
with exposure mediator interaction
Direct eﬀect
Indirect eﬀect
Total eﬀect

Notes: RR, Risk Ratio; CI, Conﬁdence Interval;
job support.

a

Adjusted for age and gender;
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Table 6. Risk Ratio (RR) and 95% CI on the association between exposures (work ability and satisfaction
in work life (WLS)) and outcome (intention to retire) with Job Control as the mediator.
Method of Analysis

RR

95% CI

Proportion Mediated (%)

2.78
2.58

2.34–3.30
2.16–3.08

Reference
11.2

1.39
1.03
1.43

1.32–1.46
1.01–1.04
1.36–1.50

9.3

1.36
1.02
1.40

1.27–1.46
1.00–1.04
1.29–1.51

10

1.92
1.74

1.71–2.16
1.53–1.98

Reference
19.6

1.29
1.04
1.34

1.22–1.37
1.02–1.06
1.27–1.42

14.7

1.29
1.04
1.34

1.17–1.43
1.01–1.06
1.21–1.49

Traditional analysis for work ability
Poor + Moderate versus Good + Excellent work ability a
Poor + Moderate versus Good + Excellent work ability c
Counterfactual analysis a
Good + Excellent versus Poor + Moderate work ability
(eﬀect), without exposure mediator interaction
Direct eﬀect
Indirect eﬀect
Total eﬀect
Good + Excellent versus Poor + Moderate work ability
(eﬀect), with exposure mediator interaction
Direct eﬀect
Indirect eﬀect
Total eﬀect
Traditional analysis for WLS
Low + Decreasing versus High + Moderate WLS a
Low + Decreasing versus High + Moderate WLS c
Counterfactual analysis a
High + Moderate versus Low + Decreasing WLS (eﬀect),
without exposure mediator interaction
Direct eﬀect
Indirect eﬀect
Total eﬀect
High + Moderate versus Low + Decreasing WLS (eﬀect),
with exposure mediator interaction
Direct eﬀect
Indirect eﬀect
Total eﬀect

Notes: RR, Risk Ratio; CI, Conﬁdence Interval;
job control.

a

Adjusted for age and gender;

c

14.7

Adjusted for age, gender and

4. Discussion
The current study aimed to investigate the role of work ability and trajectories of WLS in predicting
ITR amongst employees aged over 50 years of age. Four distinct pathways of WLS were identiﬁed:
high, moderate, decreasing and low. Most employees were in the high and moderate pathways of WLS
and reported excellent/good work ability. However, in relation to the key inﬂuences on ITR early, those
with poor work ability and decreasing WLS were more likely to indicate an ITR before the pensionable
age. However, high levels of support and control at the workplace were found to ameliorate the risk of
early retirement.
The comparison with the existing literature suggests that our ﬁndings are plausible. In line with
previous research, those with lower job satisfaction and poor work ability were more likely to indicate
an intention to retire early [7,11–13,32]. More speciﬁcally, Oakman and Wells (2016) found that the
relationship between job satisfaction and ITR early was mediated by work ability, oﬀering organizations
an opportunity to design work to enable those with lower work ability to remain at work. An 11-year
longitudinal analysis of Finnish employees reported work ability as a stable predictor of ITR early
(Von Bonsdorﬀ et al., 2010) [9]. In addition, our study is in line with previous studies in terms of a
positive association between high WLS and delayed ITR [5,6,9]. There was a direct transition to early
retirement among the people with declining work ability in the U.S. [13]. However, the role of other
work-related conditions were not reported in the study.
The important role of working conditions in reducing the likelihood that employees will retire
early was identiﬁed in the current study. They are of particular signiﬁcance and oﬀer insights into
potential mechanisms for developing strategies to encourage retention. It is not surprising that job
control was also relevant in its association with intention to retire. Allowing individuals to plan their
work may enable them to manage some level of incapacity or lower work ability through structuring of
their work tasks in a way that they are able to complete. Those with high psychological demands were
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likely to have ITR early among the participants of a recent Maastricht cohort study [24]. However,
they presented an interplay of numbers of other work-related factors and personal factors in taking
retirement decisions. The psychological demand used by them is comparable with that of our study,
however they are not exactly similar. Lack of job control predicted exit from paid employment among
the people aged 50–63 years in 11 countries around Europe [22]. However, the retirement intentions
were not reported for those who exited paid employment. Low autonomy in the job was a pushing
factor to ITR as early as possible among Norwegian employees aged 60–67 years [18]. Our study
supports the ﬁndings by Blekesaune & Solem (2005), with the notion that adverse psychosocial
attributes increase ITR early and vice versa. Our study similarly corroborates the ﬁndings by Thorsen et
al. (2012), in which they reported that a lack of possibilities for development at work was an important
factor to induce early retirement thought among Danish employees aged ≥50 years [19]. The similarity
could be attributed to the similar age group and similar working conditions. However, our study was
not able to replicate the gender diﬀerence reported in their ﬁndings.
In addition, developing interventions to reduce the decline of work ability is an important part
of a comprehensive approach to this complex issue of retirement intentions. The relationship of job
support and control in reducing the risk of early retirement is an important ﬁnding. The literature
on psychosocial working conditions has been mixed—that is some have reported potential to delay
retirement through organizational actions [18], whilst others have reported no inﬂuence [16,33].
The diﬀerence could be explained by the variation in the type of industries studied. Interestingly,
the prevalence of ITR was almost the same in our study (41%) and the study by Sejbaek et al. (2013)
(50%) [16]. The similarity could be explained by the fact that both of the participants belong to Nordic
countries and have mostly similar welfare societies for employees. Job support and job control
emerged as robust mediators in the pathway of association between work ability, WLS and ITR.
The results indicate a longer intention to work among the workers with high job support from their
supervisors and colleagues and equally among those perceiving good control of their work. Job control
aﬀords individuals the opportunity to tailor their working conditions to suit their capacities and is
in line with previous research on person environment (PE) ﬁt, which proposes that the environment
should be modiﬁed to suit the needs of the individuals rather than the other way around [7,34].
This notion of PE ﬁt is increasingly important to facilitate extended working lives, with a need to
adapt the environment to assist workers with changing capacities as they age and creating sustainable
employment opportunities. For job control to be eﬀective, support from employers is critical, hence
the ﬁnding that support was an inﬂuence in decisions around retirement is not surprising and is
consistent with [8]. Supporting leadership enables discussion and planning of an individual’s workload
to ensure that whilst productivity is maintained, it can be done with input from employees in how that
is managed. A multi-faceted approach will be required by organizations to encourage the retention of
older workers, which takes into account the work environmental factors and an individual’s work
ability. This will require communication with workers to determine what the key inﬂuences in their
decision making are.
Strengths and Limitations
A key strength of the study is the use of diﬀerent time points to investigate working life satisfaction.
A further strength is the signiﬁcant size of the participating organization and the nature of the work
undertaken in the Postal Service, which is similar in many countries and therefore oﬀers some
generalizability beyond the current study. The use of self-reported responses is a source of potential
bias. Recall bias is a potential issue in relation to the question on work life satisfaction. However, the
authors believe that the identiﬁcation and use of four diﬀerent trajectories of WLS provides some level
of control on recall bias as individual classes characterize the analogous responses from the study
participants. On the other hand, the observed association could have been overestimated given the short
time period between measurement of the exposure and outcome variables. Nonetheless, adjustment
for other control variables reduced the likelihood of overestimation and inﬂuence of responses on
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exposure to outcome and vice versa. This was additionally checked by using exposure-mediator
interactions. The use of a longitudinal design would provide further additional beneﬁt, particularly if
participants were followed into retirement to explore the relevant work characteristics that inﬂuenced
their retirement.
5. Conclusions
Workers with poor work ability and decreased work life satisfaction were more likely to indicate
an intention to retire early. The risk of intention to retire early among those with poor work ability
and those with poor work life satisfaction was lower among the employees with high job support and
high job control. For organizations, the current study oﬀers some important insights into strategies to
encourage retention of older employees. Good job design, which enables workers’ input into how they
work, is likely to reap beneﬁts for both employees and their employers. This includes enabling high
levels of control and support for employees to manage their workload. The likely beneﬁt is improved
job satisfaction and higher levels of employee retention. In many cases, the workplace could, in fact,
serve as an arena to prevent early retirement intentions among the employees, irrespective of their
health-related conditions. A supportive workplace could be a platform for employees to continue
working until the oﬃcial age of retirement and further. The ﬁndings of the study could be helpful in
designing eﬀective interventions to encourage employees to delay their intended timing for retirement.
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Abstract: Background: Employees with impaired work ability might be at higher risk of remaining
shorter in the job than those with adequate work ability. The aim of the study was to establish whether
work ability plays a role in job survival. Methods: Four-year follow-up (2008–2012) study of 1037
employees of a hospital in São Paulo, Brazil. Work ability was categorized as “adequate” or “impaired”.
Employment status at the end of follow-up was categorized as active, resignation or dismissal. Survival
analysis was performed using the Kaplan–Meier method and the Cox proportional-hazards model.
Results: About 78.9% of the participants had adequate and 21.1% impaired work ability. Job survival
was longer for the participants with adequate work ability independently from the type of job
termination (p < 0.001). The odds of job termination were higher for the participants with impaired
work ability (p < 0.001) who either resigned (hazard ratio—HR = 1.58) or were dismissed (HR = 1.68).
Conclusion: Job survival was shorter for the employees with impaired work ability independently
from the type of job termination. It was also shorter for the employees who were dismissed compared
to those who resigned. Duration in the job might be extended through actions to enhance work ability.
Keywords: work ability; life course; aging; longitudinal studies; prolonged work career; healthcare
worker

1. Introduction
The most widely accepted concept of work ability is represented by the answer to the question
“how good is the worker at present, in the near future, and how able is he or she to do his or her work
with respect to the work demands, health and mental resources?” [1].
Impairments of the ability of workers to perform their tasks have negative direct or indirect
impacts on themselves and society at large. The predictive value of work ability for several negative
outcomes is well known, including physical and mental diseases, sick leave, job dissatisfaction, loss
of productivity, reduced employability, unemployment, leaving the profession, early retirement, and
even death [1–8]. Work ability further inﬂuences aspects such as job security, employment severance,
disability retirement, return to work, relocation, precarious work, and career opportunities [4,6,9].
Work ability has multicausal determinants derived from the personal characteristics of workers,
family and social factors, working conditions, and the organization of work [1,3,10,11]. Occupations
and tasks characterized by high physical and mental load are associated with higher risk of impaired
work ability [1,5,12]. Within this context, healthcare providers, especially those in the hospital setting,
deserve special attention, because they are exposed to a large number of physical and mental stressors,
such as inadequate equipment and physical space, biological hazards, responsibility for human lives,
close contact with patients’ pain and suﬀering, low salary, low recognition, and, more recently, new
and complex technologies and increasing demands for high-quality and safe care [12–16].
This situation is particularly worrisome in the present time, since organizations (including
hospitals) are restructuring their work processes and reducing their staﬀ [6,12,17]. In addition,
IJERPH 2019, 16, 3143; doi:10.3390/ijerph16173143
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several countries, including Brazil, are making thorough social security and labor reforms to reduce
unemployment, control the pertinence and duration of leaves, ensure the survival of the social security
system, mitigate the impact of population aging, and change the nature of work [18–20]. However,
these reforms are attended by some undesirable eﬀects, such as precarious labor relations, pay cuts,
increase of informal work, and job insecurity [18,20].
The hypothesis underlying the present study is that employees with poorer work ability might be
at higher risk of job instability. Work ability might also determine diﬀerences in job survival between
employees who resign and those dismissed.
Although adequate work ability is an essential condition for workers to remain in their job, this
relationship is scarcely addressed in the literature. Therefore, the aim of the present study was to
establish whether work ability played a determinant role in job survival among employees of a hospital
in São Paulo, Brazil, who eventually resigned or were dismissed, along 4 years.
2. Materials and Methods
2.1. Population and Study Design
The present is part of a 4-year cohort (2008–2012) study performed at a medium-sized,
high-complexity private hospital in São Paulo, Brazil. Participants were 1037 out of 1212 eligible
employees.
Participants did not exhibit signiﬁcant diﬀerence (p > 0.050) in age and job tenure compared to
nonparticipants. Losses among men were higher compared to those among women (18.0% vs. 10.0%;
p < 0.001). Statistically signiﬁcant diﬀerence (p < 0.001) was also detected for the following variables:
hospital department, hospital area and position, with wide variation among the various occupational
categories. Details of the studied population (with the same sample and follow-up) were published
previously [9]. At baseline, the participants responded a questionnaire for demographic (sex, age,
marital status, educational level), lifestyle (smoking, drinking, practice of physical activity, nutritional
status), occupational variables (age at onset of work, years of work in the current profession, years of
work at the institution, second job, work shift, night shift at the investigated institution or elsewhere,
total weekly working time-at the job and at home, department, work area and position, psychosocial
work environment), and work ability. Information on the employees’ status (active, resignation or
dismissal) was obtained from the human resources department and the head of each area.
2.2. Measurements
Employment status at the end of follow-up (2012) was categorized as active, resignation
or dismissal.
Work ability was assessed by means of the Work Ability Index–WAI, validated for use in
Brazil [11,21]. WAI comprises 7 dimensions: current work ability compared to the lifetime best, work
ability in relation to the job demands, number of current diseases self-reported and diagnosed by a
physician, estimated work impairment due to diseases, sick leaves, own prognosis of work ability, and
mental resources [11]. The total score ranges from 7 to 49, and the higher the score, the better the work
ability [11]. The results were categorized as excellent, good, moderate or poor work ability, according
to the criteria formulated by Kujala et al. (2005) [22] for individuals under 35 and by Tuomi et al.
(2005) [11] for older workers. Work ability was dichotomized as adequate (excellent/good) or impaired
(moderate/poor). The reliability of WAI was satisfactory (Cronbach’s alpha = 0.70). Supplemental
Information S1 presents additional information about WAI questionnaire.
Psychosocial work environment was assessed by means of the Job Stress Scale (JSS), validated for
use in Brazil [23]. It is an abridged version of the Job Content Questionnaire, based on the Demand
Control Model [24,25]. JSS comprises 3 scales: demands (score 5 to 20), control (score 6 to 24), and
social support at work (score 6 to 24). These three variables were dichotomized as high or low
exposure, using the midpoint of each scale as the cutoﬀ point. Next, the variable “psychosocial work
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environment” was created and categorized as low-strain (high control/low demand), active (high
control/high demand), passive (low control/low demand), and high-strain (highest risk situation, low
control/high demand) jobs. This variable was dichotomized as low/moderate (low-strain + active +
passive jobs) and high-strain jobs. Social support at work was dichotomized as high (better situation)
and low (worse situation). JSS showed reasonable and satisfactory reliability: demands, α = 0.63;
control, α = 0.81; and social support, α = 0.67.
2.3. Statistical Analysis
Descriptive analysis included calculation of mean, standard deviation (SD), median, maximum,
and minimum values for continuous variables, and absolute and relative frequencies for categorical
variables.
Survival analysis was performed with the Kaplan–Meier method to estimate the probability of
surviving in each time interval. The log-rank test was used to compare accumulated survival curves
between the categories of variables. Survival time was deﬁned as the time (months) from the date of
the initial assessment of work ability (2008) until failure (job termination) or the end of follow-up (2012).
Risk for job termination was analyzed by means of the Cox proportional-hazards model; risk was
measured as the hazard ratio (HR). Variables with p value < 0.200 on the log-rank test were included in
stepwise multiple Cox analysis. The proportional-hazards assumption was veriﬁed through log-log
plots for each variable and through Schoenfeld’s test for the ﬁnal model. The model ﬁt was evaluated
by means of the likelihood ratio test. The signiﬁcance level was set to p <0.050 in all the analyses [26,27].
2.4. Ethical Issues
The study was approved by the Ethics Committee of School of Public Health, University of
São Paulo (ruling no . 257,518) and complied with the principles in the Declaration of Helsinki and
recommended by the World Medical Association. Participation was voluntary; all the participants
signed an informed consent form, and the conﬁdentiality of the results was assured.
3. Results
3.1. Descriptive Analysis
The participants’ mean age was 35.1 years old (SD = 8.4), with 29.3% over 40; 69.3% were females.
Most participants were allocated to the clinical department (61.9%) and nursing services (51.7%).
The largest proportions corresponded to nursing technicians (22.1%), attendants (18.9%), registered
nurses (15.1%)—allocated to managerial tasks or direct patient care—and nursing assistants (14.1%).
The average score on WAI was 42.3 (SD = 4.7). Work ability was rated excellent for 418 (40.3%)
participants, good for 400 (38.6%), moderate for 166 (16.0%), and poor for 53 (5.1%). Therefore, 21.1%
of the sample exhibited impaired work ability. Supplemental Information S2 presents a table with the
results of the Work Ability Index dimensions from the studied population.
As to the outcome, 536 (51.7) participants were still active at the end of the follow-up, 148 (14.3%)
had resigned. and 353 (34.0%) had been dismissed. Thus, 501 (48.3%) participants were no longer
working at the institution (voluntary or involuntary employment termination) at the end of follow-up,
with an annual termination rate of 12.0%. Details of the participants’ demographics, lifestyle, occupation,
and exposure to occupational work stressors have been published previously [9].
3.2. Survival Analysis
From the group of employees no longer working at the institution (48.3%), job survival was up to
1 year for 63.5%, up to 2 years for 45.2%, up to 3 years for 32.2%, and up to 4 years for 7.2% (Table 1,
Figure 1).
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Table 1. Survival table according to work ability status and type of job termination.
Time
(Months)

Total

60.3
37.7
21.4
6.0

Job Termination

Work Ability and Job Termination

Adequate

Impaired

Resigned

Dismissed

Adequate
Work
Ability—
Resigned

64.3
42.4
24.9
8.0

48.4
24.2
10.9
0.0

62.2
43.2
28.4
7.4

59.5
35.1
18.1
5.1

63.5
45.2
32.2
10.4

Impaired
Work
Ability—
Resigned

Impaired
Work
Ability—
Dismissed

64.7
41.1
20.9
7.0

57.6
36.4
18.2
0.0

45.3
17.9
9.5
0.0






&XPXODWLYHVXUYLYDOSUREDELOLW\

Adequate
Work
Ability—
Dismissed

.DSODQ0HLHUVXUYLYDOHVWLPDWH



12.0
24.0
36.0
48.0

Cumulative Proportion Surviving at the Time
Work Ability













2EVHUYDWLRQWLPH PRQWKV

Figure 1. Kaplan–Meier survival curve for job termination.

Job survival was higher for the participants with adequate compared to those with impaired work
ability at baseline (p < 0.001)—64.3% and 48.4% up to 12 months; 42.4% and 24.2% up to 24 months;
24.9% and 10.9% up to 36 months; and 8.0% and 0.0% up to 48 months, respectively. The cumulative
proportion of job termination for employees with adequate and impaired work ability was, respectively,
25% up to 6.9 and 4.1 months, 50% up to 19.0 and 11.0 months, and 75% up to 35.6 and 23.3 months
(Table 1, Figure 2).
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Figure 2. Kaplan–Meier survival curve for job termination according to work ability status.
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Job survival was longer for the employees who resigned compared to those who were dismissed
(p = 0.022)—62.2% vs. 59.5% up to 1 year, 43.2% vs. 35.1% up to 2 years, 28.4% vs. 18.1% up to 3
years, and 7.4% vs. 5.1% up to 4 years, respectively. The cumulative proportion of job termination for
employees who resigned and were dismissed was, respectively, 25% up to 6.1 and 6.7 months, 50%
up to 19.1 and 17.2 months, 75% up to 39.3 and 31.1 months, and 95% in up to 49.5 and 47.7 months
(Table 1, Figure 3).
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Figure 3. Kaplan–Meier survival curve for job termination according to type of job termination.

Considering both variables together (work ability and job termination), survival was longer for
the employees with adequate work ability, both those who resigned and those who were dismissed.
For the employees with adequate work ability, the 4-year job survival rate was 10.8% for those who
resigned and 7.0% for the ones who were dismissed. The 4-year job survival rate was 0.0% for all
the employees with impaired work ability independently from the type of job termination (Table 1,
Figure 4).
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Figure 4. Kaplan–Meier survival curve for job termination according to work ability status and type of
job termination.

In regard to the time of job termination for the employees who resigned, 75.0% of job terminations
occurred in up to 40.5 months for those with adequate work ability and in up to 30.1 months for those
with impaired work ability. The corresponding times for the dismissed employees were up to 33.6 and
21.2 months for those with adequate and impaired work ability, respectively (Figure 4).
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According to the Cox proportional-hazards model, the risk of job termination at the end of
the follow-up was higher for workers with impaired work ability (p < 0.001) who either resigned
(HRa = 1.58) or were dismissed (HRa = 1.68) (Table 2).
Table 2. Results of the Cox multiple regression analysis.
Resigned*

Variable
HRa
Work ability
Adequate
Impaired
Department
Others
Clinical/General operations
Position
Administrative specialist
Registered nurse
(management or patient care)
Technician/Nursing
technician/Waitress
Nursing assistant/Assistant
or Attendant/Cleaner
Nutritional status
Normal
Overweight
Obesity
Sex
Female
Male

1.00
1.58

Dismissed**

95%
Conﬁdence
Interval

p-Value

HRa

95%
Conﬁdence
Interval

p-Value

1.05–2.38

0.029

1.00
1.68

1.31–2.14

<0.001

1.00
1.49

1.14–1.95

0.004

1.62

1.07–2.47

0.024

1.81

1.20–2.72

0.004

.

.

.

1.00

1.00
1.54
0.61

1.06–2.25
0.24–1.56

0.024
0.300

1.00
0.81

0.54–1.22

0.313

Note: HRa = adjusted hazard ratio; * analysis adjusted for sex; ** analysis was not adjusted for sex or age, since the
variables did not exhibit proportional hazards.

Table 2 further shows that among the employees who resigned, the risk of job termination was
higher for those with overweight (HRa = 1.54; p = 0.024). Among the dismissed employees, the risk of job
termination was higher for those allocated to the clinical/general operations department (HRa = 1.49;
p = 0.024). The risk of job termination was higher among employees with jobs requiring higher
(registered nurses), medium (nursing technicians and general technicians) or lower (waitresses)
professional training level (HRa = 1.62; p = 0.024) or in jobs characterized as requiring low
professional/technical qualiﬁcation (nursing assistants, attendants, and hygiene assistants) (HR = 1.81;
p = 0.004) compared to administrative employees.
All the variables which remained in the ﬁnal model exhibited a suﬃcient number of events in each
category, and none violated the hazard proportionality assumption. The results of Schoenfeld’s test
showed that hazards were proportional in both models (p > 0.050). The likelihood ratio test evidenced
an adequate ﬁt (p ≤ 0.050).
4. Discussion
Our results show that the overall job survival was short; only 7.2% of the total number of
employees remained 4 years in the job. The employees with adequate work ability at baseline remained
longer in the job compared to those with impaired work ability, independently from the type of job
termination. The results further show that the dismissed employees remained shorter in the job than
those who resigned.
We could not locate any other study that analyzed work ability and job survival; therefore, we
have no grounds for comparisons. Nevertheless, the high rates of short job duration we found are
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compatible with the known high rates of employee turnover and early exit from the profession among
hospital workers. This is true particularly for nursing professionals, who represented the largest
proportion of participants in the present study [9,16,28]. High turnover rates are related to the high
physical and mental load of hospital work, which is characterized by daily exposure to suﬀering and
death, shift work, long working hours, high biomechanical and cognitive load, conﬂicting, even violent
labor relations, role conﬂict, low recognition and high levels of responsibility, in addition to personal
reasons, such as family care [1,9,12,15,16].
According to a report recently published in the United States, workers who resigned accounted
for 92.7% of all hospital job terminations [16]. In our study, of the 501 cases of job termination, 29.5%
corresponded to employee resignation and 70.5% to dismissals. One possible reason to account for this
discrepancy is that major changes were made at the analyzed hospital along the study period, including
introduction of new and complex technologies, higher quality and safety demands, new guidelines,
and redeﬁnition of the organizational structure. Changes in care delivery, staﬀ size and composition,
demands for higher productivity and proﬁtability, and new and higher-level responsibility and roles
might elicit feelings of uncertainty and dissatisfaction and increase the workload, resulting in voluntary
or involuntary termination from the job [9,12,16,29]. It should be observed that the rate of resignations
decreased in Brazilian hospitals as a function of the overall slowdown of the labor market in the
country [28].
As was mentioned above, work ability alludes to the workers’ perception of their physical, mental,
and social resources to meet the physical and mental demands of work [1,11]. Its predictive value for
several negative health outcomes, employability, and employment has already been demonstrated [1–9].
In the present study, work ability was the main determinant of job survival independently from the
type of job termination. This ﬁnding corroborates the notion that adequate work ability is required for
employability. Workers with better work ability are healthier, have more coping resources, are more
productive, result in lower healthcare costs, and have less absenteeism; therefore, they have better
employability [1,3,7,9,15].
Job termination might be involuntary, aﬀecting workers who are considered undesirable due to
poor skills, performance, productivity, health or patterns of behavior, high payroll impact, and/or older
age [6,9,30,31]. These characteristics might be associated with impaired work ability and, consequently,
with the shorter job survival found in the present study.
In turn, workers with better work ability remain longer in the job and tend only to leave when
they see and are eager for new work opportunities. Voluntary termination might be motivated by a
desire for better working conditions, career opportunities, less conﬂicting interpersonal relationships,
more recognition, learning and growth opportunities, and better conditions for work adjustment to
functional and/or health limitations [2,6,9,32].
In another analysis of this same population, we found that impaired work ability was a risk factor
for type of job termination (namely, for dismissal but not for resignation), which indicates that workers
with poorer work ability are less ﬁt to meet job demands and labor market requirements and thus have
less employability [9]. In the present study, using data of the follow-up of the same sample, work
ability had an impact on time of both types of job termination.
As was shown, job survival was also inﬂuenced by other factors (overweight, department, and
position). Among the workers who resigned, the odds of job termination were higher for those with
overweight, but not with obesity, compared to those with normal weight. Obesity is associated with
poorer performance, impaired health, and low self-conﬁdence for job search [9,33,34]. This might,
at least partially, explain why obesity was not associated with resignation.
Among the dismissed employees, the risk of job termination was higher among those allocated to
the clinical/general operations department and jobs other than specialized administrative positions.
Workers at higher risk for employment termination had jobs characterized by medium-level leadership
or were operational staﬀ engaged in direct patient care or support activities. These groups are often
subjected to poor working conditions, including high workload, high physical and mental load, daily
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exposure to biological, chemical, and physical hazards, low salary, and low recognition. All these
factors might cause illnesses, frequent injuries, and exhaustion, with consequent impairment of work
ability [2,9,35,36]. In addition, workers with fewer skills and a lower salary are, as a rule, easy to
replace, given the large supply of manpower available in the labor market [37].
Among the strengths of the present study is that, to the best of our knowledge, it is the ﬁrst that
analyzed job survival according to work ability and type of job termination. In addition, its longitudinal
design allowed establishing some causal relationships between job survival and independent variables.
In regard to the study limitations, we cannot rule out the healthy worker eﬀect, resulting in longer
job duration for the healthier employees [6,38]. If this was the case, the rate of employees with impaired
work ability and shorter job survival might have been underestimated.
Moreover, work ability was assessed at the onset of follow-up (2008) instead of at the time of
hiring. This situation characterizes left censoring, i.e., participants began to be observed at a deﬁnite
time, the milestone of interest having occurred previously, with its exact time unknown [26,27]. As we
could not establish the participants’ previous work ability proﬁle, we sought to control previous
exposure through proxy variables such as chronological age, age at onset of working life, years in the
occupation, and job tenure. None of these variables exhibited a statistically signiﬁcant relationship
with the outcome, which suggests that impaired work ability, even if recent, is more relevant for
termination from employment than past exposure to occupational hazards and other factors.
Finally, the present study was restricted to hospital workers. Future studies should analyze a
broader range of occupations and also interventions to extend job survival.
The results of the present study corroborate the notion that enhancing work ability has implications
for collective policies as a function of its determinant role for job termination. High turnover and job
termination have negative consequences, implicating hiring and relocation and, therefore, additional
investment in selection, training, and qualiﬁcation of workers [9,16,28,39]. Losing the more experienced
employees and unstable staﬀ composition contribute to reducing productivity, job dissatisfaction,
stress at work, work-related diseases, and higher incidence of care-sensitive adverse events [16,39,40].
More than that, losing one’s job and leaving the workforce have implications for workers (mental
health, social role, and self and family livelihood) and society at large (ﬁnancial burden for the social
security administration and health system) [1–3,16,39,40].
Recommendations for staﬀ retention should consider how employment decisions are made,
actions to build relationships, commitment, and conﬁdence [16], and reﬂecting on the criteria
to select the employees who will be dismissed, especially under production restructuring and
downsizing conditions [9]. Since work ability is the balance between the worker’s resources and
the conditions/organization at work, actions to enhance work ability should not merely seek health
promotion and to prevent diseases and injuries but also and foremost to improve the physical and
psychosocial work environment [1,2,6,9,41].
5. Conclusions
The results of the present study show that the participants remained in the job for a relatively
short period of time. Employees with impaired work ability at baseline remained a relatively shorter
time in the job in the short-to-medium run (4 years) independently from the type of job termination
than those with adequate work ability. The results further indicate that survival in the job was shorter
for the dismissed employees compared to those who resigned. Overweight, hospital department, and
position also inﬂuenced job survival. Duration in the job might be extended through actions to enhance
work ability.
Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/16/17/3143/s1.
Supplementary Information S1: “Work ability index”. Supplementary information S2: “Study population
distribution (nº and%) according to WAI - Work Ability Index dimensions and score. Hospital workers, São Paulo,
2008.”
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Abstract: In Portugal, little is known about the work ability proﬁles of municipal workers and their
changes during working life. In order to characterize and understand the changes in work ability
among municipal workers, a prospective study was designed to begin in 2015 in the municipality
of Sintra, in the surroundings of Lisbon, and to collect data every two years. The present paper
aims at characterizing the changes in the work ability of those workers between 2015 and 2017 and
to identify the main predictors. Data collection was based on a questionnaire that encompassed
socio-demographic data, the Copenhagen Psychosocial Questionnaire II (COPSOQ II), the Nordic
questionnaire adapted, and the Work Ability Index (WAI). In this two-year period, the work ability of
municipal workers decreased and the main predictive factors were age, lower-back pain, negative
health perception, the presence of burnout, and making manual eﬀorts. Still, there were factors
that act as positive predictors of an excellent work ability, such as having training in the previous
two years, a good sense of community at work, and a favorable meaning of work. In summary, the
intervention strategies in the work ﬁeld should take into consideration the main predictors of work
ability that are relevant for each organization.
Keywords: WAI; municipal workers; prospective study; COPSOQ II; predictive factors

1. Introduction
Between 2009 and 2016, the economic crisis in Portugal raised severe restrictions to public
administration. Several measures applied to the public sector, such as salary cuts, reduction in overtime
compensation, suspension of several public holidays, reduction in the number of vacation days, and
an increase in weekly working hours from 35 h to 40 h [1], aﬀected municipal workers and changed
the well-being in municipalities. In addition, it is described in European Countries that the crisis
increased job insecurity and job dissatisfaction, impacting work-related stress and mental health. Also,
the self-perceived poor health status increased during the crisis period [2].
Furthermore, in 2014 the retirement age in the public sector increased from 65 to 66, due to
changes in the sustainability factor. This new mechanism has been enshrined into legislation to increase
the retirement age. In the meantime, the reference salary for pension calculation was adjusted [1].
These measures promoted the permanence of municipal workers in their jobs until older ages.
All of these changes have impacted the working and personal life of municipal workers,
contributing to changes in their work ability perception. Work ability is based on the balance
IJERPH 2019, 16, 3674; doi:10.3390/ijerph16193674
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between the individuals’ resources and work demands [3] and is strongly determined by individual
factors, such as health status, lifestyle, work demands, and physical, organizational, or psychological
conditions [4,5].
Municipal workers have been studied in Finland, since the decade of 1980, allowing to follow the
work ability trajectories and the main determinants that inﬂuence its changes [4,6–8].
In Portugal, little is known about the work ability proﬁles of municipal workers and their changes
during working life [9,10]. Even though the present study started in 2015, it was considered relevant to
analyze the impact of individual and work determinants on work ability among Portuguese municipal
workers during the ﬁnal period of the ﬁnancial crisis in Portugal, and to monitor the changes every two
years. Starting in 2015, it could be expected that the individual manifestations of the impact of the crisis
related to the period between 2009 and 2015 showed up like described by Mucci et al. (2016) [2]: Job
insecurity, job dissatisfaction, work-related stress, and poor self-perceived health, among others. There
is evidence that psychosocial factors inﬂuence work ability [4,5] but also the perception of physical
well-being [11] that, in turn, inﬂuences work ability. Some studies showed that the eﬀect of stress and
pain on work ability were additive [11], which stresses the need to evaluate both when determining
the main predictors of work ability.
The work ability concept considers the balance between individual and work factors [3] and it
is operationalized by the Work Ability Index questionnaire [8,12,13], but psychosocial factors can be
addressed by the Copenhagen Psychosocial Questionnaire.
In order to characterize and understand the changes in work ability among municipal workers, a
prospective study was designed to begin in 2015 in the municipality of Sintra, in the surroundings of
Lisbon, and to collect data every two years. The present paper aims at characterizing the changes in
the work ability of those workers between 2015 and 2017 and to identify the main predictors.
2. Materials and Methods
The study design was prospective, based on a survey applied to municipal workers, between
May and June of 2015 and in the same period of 2017. The survey followed a paper and pencil
format. The workers were contacted personally, and informed about the study design and its objectives.
The questionnaire was applied further to a written informed consent explaining that participation in
the study was voluntary and anonymous. In October of 2014, the study was approved by the mayor of
the Municipality of Sintra, and in May of 2015, by the ethical committee of the Human Kinetics Faculty.
2.1. Participants
The population of municipal workers was stable during the time frame of the study, and consisted
of 1667 workers during both years. The inclusion criteria were to have been working in the municipality
for at least six months, to voluntarily answer the questionnaire, and to have answered all items of
the Work Ability Index allowing for the calculation of the ﬁnal score. The response rate was 52.1%
(n = 868) in 2015, and 68.4% (n = 1140) in 2017. Due to the lack of permission, it was not possible to
code the questionnaires in the two evaluated years, so the two samples were independent and the
questionnaires completely anonymous. The increase in the response rates was understandable because
the two samples were not paired, and there was an increased awareness of the study objectives based
on the information activities developed during the two-year period.
2.2. Variables
The outcome variable was the work ability perception measured by the Work Ability Index
(WAI) [8,12]. The explanatory variables were selected based on previously described associations with
work ability [4,11,14,15], such as the psychosocial factors measured by the Copenhagen Psychosocial
Questionnaire II (COPSOQ II); the individual factors such as age, work seniority, gender, qualiﬁcations,
and the mean duration of sleep hours; the physical determinants of work, such as training and work
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accidents in the previous two years, fatigue perception, repetitiveness of hand movements, manual
eﬀorts, and manual materials handling; and musculoskeletal symptomatology.
2.3. Research Questions
The main research question is: What are the main predictors of an excellent work ability among
municipal workers?
Additionally, there were questions raised about the diﬀerences between 2015 and 2017
concerning: Socio-demographic variables, physical work characteristics, musculoskeletal symptoms,
and psychosocial factors.
2.4. Questionnaire
The questionnaire was developed according to the study aims and the literature review. It included
three parts: Questions regarding socio-demographic characterization and determinants of work, the
Portuguese medium version of the Copenhagen Psychosocial Questionnaire II (COPSOQ II) [16], and
the Portuguese version of the Work Ability Index [17].
The ﬁrst part of the questionnaire included socio-demographic data such as age, work seniority,
gender, qualiﬁcations, and the mean duration of sleep hours; the data regarding the physical
determinants of work, such as training and work accidents in the previous two years, fatigue
perception, repetitiveness of hand movements, manual eﬀorts, and manual materials handling; and an
adaptation of the Nordic questionnaire in order to characterize musculoskeletal symptomatology in
the last twelve months [18].
The Portuguese medium version of the Copenhagen Psychosocial Questionnaire II (COPSOQ
II) [16] was used to assess the psychosocial risk factors. The COPSOQ II is a standardized questionnaire
covering a broad range of psychosocial factors [19,20]. The results of each scale were analyzed using a
range of points from 1 to 5, where 1 represents minimum risk, and 5 maximum risk.
The Portuguese version of the Work Ability Index was used to describe the workers’ assessment
regarding their own work ability [17]. WAI includes seven items, namely actual work ability, physical
and mental work demands, diagnosed illnesses, work limitations due to illness, absenteeism, work
ability prognosis, and psychological resources. The WAI ﬁnal score allows to classify work ability into
poor (7–27), moderate (28–36), good (37–43), or excellent (44–49) [17].
2.5. Statistical Procedures
The 5-point (1–5) Likert scales were grouped in two or three categories in order to allow the
implementation of the logistic regression model: The repetitiveness of hand movements, manual
eﬀorts, and manual materials handling variables were grouped in three categories (never/seldom,
sometimes, frequent/very frequent); shoulder, elbow, and wrist symptomatology was dichotomized
into presence (yes) or absence (no) of the symptoms. Age was dichotomized into below and above
50 years old.
The scores of the COPSOQ II scales were described using the mean and standard deviation.
The WAI was analyzed using the four categories: poor and moderate (unsatisfactory level), and
good and excellent, corresponding to the satisfactory level of work ability. The level of good work
ability is commonly the most prevalent [7,10,21–24], so this category was excluded from the logistic
regression analysis.
The diﬀerences in the variables of the study, between 2015 and 2017, were analyzed using
independent samples t-tests and chi-square tests of homogeneity for quantitative and qualitative
variables, respectively.
A logistic regression model considering WAI (1 = excellent, 0 = unsatisfactory) as the dependent
variable was adjusted, meaning that the model estimates the probability of a municipal worker having
an excellent WAI. The backward stepwise method using the Wald statistic was applied for the model
variable selection procedure. The independent variables selected for the model were: Date, age,
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lower-back symptoms, burnout, global health perception, training in the last two years, manual eﬀorts,
sense of community at work, and meaning of work. For the continuous predictors, the linearity in the
logit was veriﬁed. To assess the ﬁt of the models, several goodness-of-ﬁt measures were calculated.
In particular, the area under the receiver operating characteristic (ROC) curve (AUC) to evaluate the
model’s predictive accuracy.
3. Results
This section includes the presentation and analysis of the results of the socio-demographic and
work-related factors, the COPSOQ II scales, the WAI categories, and the predictors of the WAI.
3.1. Sociodemographics and Work-Related Characteristics
The participants had a mean age of 46.9 years (SD = 8.2) in 2015 and 48.4 years (SD = 8.7) in
2017, and the diﬀerence was statistically signiﬁcant (p ≤ 0.001). Work seniority was higher in 2015
(20.3 ± 8.6) then in 2017 (19.3 ± 9.8), and the diﬀerence was also statistically signiﬁcant (p = 0.023)
(Table 1). The two variables were correlated in both years (2015: r = 0.615 p = 0.010; 2017: r = 0.617
p = 0.011). In the logistic regression analysis, age was selected to be included in the model, in detriment
of work seniority.
Table 1. Age, seniority, sleep hours, and perception of fatigue among study participants in 2015
and 2017.
Socio-Demographic Factors
Age (years)
Work seniority (years)
Sleep Hours
Perception of fatigue

2015

2017

n

Min–Max

Mean

SD

n

Min–Max

Mean

SD

851
815
849
838

25–69
1–46
4–10
0–10

46.9
20.3
6.8
6.5

8.2
8.6
1.0
1.7

1123
977
1116
1085

21–68
1–45
4–10
0–10

48.4
19.3
6.8
6.0

8.7
9.8
0.9
2.0

In both years, the participants were mainly women, under the age of 50 years old, having
completed high school (Table 2).
Table 2. Age groups, sex, and qualiﬁcations among study participants in 2015 and 2017.
2015

Socio-Demographic Factors

2017

n

%

n

%

Age Groups

<50 years
≥50 years

521
330

61.2
38.8

593
530

52.8
47.2

Gender

Female
Male

548
287

65.6
34.4

689
425

61.8
38.2

Qualiﬁcations

Elementary/Junior high school
High school
Graduate/Postgraduate

242
324
291

28.2
37.8
34.0

314
411
402

27.9
36.5
34.9

Regarding the work-related factors, in both years, the majority of the participants had training
and had no work accidents in the previous two years, had frequent or very frequent repetitiveness
of hand movements, and seldomly or never made manual eﬀorts and manual materials handling
(Table 3). When comparing the variables’ repetitiveness of hand movements, manual eﬀorts and
manual materials handling between 2015 and 2017, it was found that the category “never/seldom”
obtained higher percentages in the year 2017, and that the diﬀerence was statistically signiﬁcant
(p < 0.050). This can be explained by an increase in the participation of white-collar workers in the
2017’ sample (Table 3).
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Table 3. Training in the last two years, work accident in the last two years, repetitiveness of hand
movements, manual eﬀorts, manual materials handling below 4 kg, manual materials handling 5–9 kg,
and manual materials handling 10–20 kg by the study participants in 2015 and 2017.
2015

Physical Work-Related Factors

2017

n

%

n

%

Training in the last
two years

Yes
No

521
330

61.2
38.8

560
557

50.1
49.9

Work Accident in
the last Two years

Yes
No

68
783

8.0
92.0

94
1050

8.2
91.8

Repetitiveness of
hand movements

Never/Seldom
Sometimes
Frequent/Very Frequent

201
163
397

26.4
21.4
52.2

295
178
545

29.0
17.5
53.5

Manual Eﬀorts

Never/Seldom
Sometimes
Frequent/Very Frequent

407
193
155

53.9
25.6
20.5

659
166
172

66.1
16.6
17.3

Manual materials
handling <4 kg

Never/Seldom
Sometimes
Frequent/Very Frequent

305
243
215

40.0
31.8
28.2

532
222
252

52.9
22.1
25.0

Manual materials
handling 5–9 kg

Never/Seldom
Sometimes
Frequent/Very Frequent

462
171
126

60.9
22.5
16.6

680
159
161

68.0
15.9
16.1

Manual materials
handling 10–20 kg

Never/Seldom
Sometimes
Frequent/Very Frequent

584
98
77

76.9
12.9
10.2

805
103
91

80.6
10.3
9.1

The prevalence of self-reported symptoms was higher in 2017 for all the regions, with an exception
made for the wrists, but only for the shoulder region was the diﬀerence statistically signiﬁcant (p =
0.009). The self-reported musculoskeletal symptoms in the last 12 months were reported with a higher
frequency for the lower-back region for both years (Table 4).
Table 4. Musculoskeletal symptoms in the last 12 months among study participants in 2015 and 2017.
Musculoskeletal Symptoms

2015

2017

n

%

n

%

Cervical region

Yes
No

312
523

37.4
62.6

465
680

40.6
59.4

Dorsal region

Yes
No

274
561

32.8
67.2

417
728

36.4
63.6

Lower-Back

Yes
No

374
461

44.8
55.2

563
582

49.2
50.8

Shoulders

Yes
No

268
567

32.1
67.9

433
712

37.8
62.2

Elbows

Yes
No

92
743

11.0
89.0

157
988

13.7
86.3

Wrists

Yes
No

175
660

21.0
79.0

157
988

13.7
86.3

3.2. Psychosocial Factors—COPSOQ II
Regarding the scales of the COPSOQ II for which the higher values are unfavorable, the worse
results in 2015 were found for pace of work, cognitive demands, emotional demands, and job insecurity.
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The results of these scales got better from 2015 to 2017, and the diﬀerences were statistically signiﬁcant,
with an exception made for the cognitive demands scale which maintained the same level of risk.
The scales of role conﬂicts and horizontal trust had intermediate levels in both years, but in 2017 the
results were better and the diﬀerences were statistically signiﬁcant. The health-related scales had
intermediate levels in both years, but the levels of stress, burnout, and depressive symptoms got lower
in 2017 (Table 5).
Table 5. Psychosocial factors among study participants in 2015 and 2017—COPSOQ II scales for which
the higher value are unfavorable.
COPSOQ II
Quantitative Demands
Pace of Work *
Cognitive Demands
Emotional Demands *
Role Conﬂicts *
Horizontal Trust *
Job Insecurity **
Work–Family Conﬂict
Global Health
Sleep Disturbances
Burnout *
Stress **
Depressive Symptoms *

2015

2017

n

Min–Max

Mean

SD

n

Min–Max

Mean

SD

819
848
835
852
843
821
846
845
846
842
837
841
838

1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5

2.30
3.04
3.54
3.27
2.89
2.41
3.34
2.38
2.84
2.63
2.83
2.72
2.48

0.86
1.02
0.77
1.18
0.71
0.79
1.43
1.02
0.93
1.05
0.95
0.94
0.95

1128
1126
1127
1126
1124
1110
1124
1130
1132
1130
1129
1128
1128

1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5

2.28
2.94
3.55
3.12
2.81
2.33
2.84
2.30
2.87
2.54
2.74
2.58
2.36

0.84
1.04
0.73
1.15
0.73
0.80
1.49
1.01
0.91
1.06
0.97
0.91
0.94

* p ≤ 0.050; ** p ≤ 0.001.

With respect to the scales of the COPSOQ II for which the higher values are favorable, the best
results in 2015 were found for role clarity and sense of community at work, and these results were
maintained at similar levels in 2017. The results of the scales that got better from 2015 to 2017 with
statistically signiﬁcant diﬀerences were predictability, recognition/rewards, support from superiors,
quality of leadership, vertical trust, organizational justice, meaning of work, and work satisfaction
(Table 6).
Table 6. Psychosocial factors among study participants in 2015 and 2017—COPSOQ II scales for which
the higher value are favorable.
COPSOQ II
Possibilities for Development
Predictability *
Role Clarity
Recognition/Rewards **
Support from colleagues
Support from Superiors **
Sense of Community at Work
Quality of Leadership *
Vertical Trust *
Organizational Justice *
Auto–Eﬃcacy
Meaning of Work *
Workplace Commitment
Work Satisfaction **

2015

2017

n

Min–Max

Mean

SD

n

Min–Max

Mean

SD

836
846
843
841
843
834
843
824
801
812
840
818
845
802

1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5

3.51
3.05
4.05
3.68
3.50
3.21
4.02
3.52
3.76
3.39
3.96
3.88
3.23
3.18

0.84
0.95
0.76
0.92
0.80
0.96
0.82
0.98
0.74
0.85
0.67
0.76
0.89
0.75

1126
1127
1126
1124
1127
1128
1128
1109
1109
1109
1114
1128
1130
1122

1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5

3.55
3.15
4.10
3.82
3.53
3.36
4.08
3.66
3.86
3.48
3.99
3.97
3.28
3.31

0.82
0.91
0.71
0.86
0.79
0.93
0.82
0.92
0.73
0.85
0.66
0.67
0.86
0.71

* p ≤ 0.050; ** p ≤ 0.001.
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3.3. Work Ability Index
The mean results of the WAI decreased slightly from 2015 (40.7 ± 5.1; 14−49) to 2017 (40.2 ± 5.1;
7−49), but the diﬀerence was statistically signiﬁcant (p = 0.016). When looking at the distribution by
categories, it is possible to understand these changes. The results show that most of the participants
had good work ability in both years, with a similar percentage. The two categories that have changed
from 2015 to 2017 were the moderate and the excellent ones. The moderate work ability category
increased from 2015 to 2017 and the excellent work ability category decreased during the same period
(Table 7). The diﬀerence in the work ability distribution between the two years was statistically
signiﬁcant (χ2 (3) = 7.483; p = 0.006).
Table 7. Distribution of the Work Ability Index (WAI) categories among study participants in 2015
and 2017.
WAI Categories

2015

2017

n

%

n

%

Unsatisfactory

Poor
Moderate

14
140

1.6
16.2

19
240

1.6
20.8

Satisfactory

Good
Excellent

417
294

48.2
34.0

554
340

48.0
29.5

3.4. Predictors of WAI
According to the model, the log of the odds of a municipal worker who had an excellent WAI
was: Negatively related with date, age, having lower-back symptoms in the last 12 months, burnout,
and having unfavorable global health perception; and positively related with having favorable global
health perception, having training in the last 2 years, rarely or never making manual eﬀorts, sense of
community at work, and meaning of work (Table 8).
The odds of a municipal worker who had an excellent WAI (compared with an unsatisfactory
WAI) decreased: 2.0 times for workers aged ≥50 years; 2.7 times for the two-year period (i.e., from 2015
to 2017); 3.2 times for those who reported lower-back symptoms in the last 12 months; 2.7 times for
each unit of increase in burnout; and 13.7 times for workers with unfavorable global health (compared
to those who had an intermediate global health) (Table 8).
The odds of a municipal worker who had an excellent WAI (compared with an unsatisfactory
WAI) increased: 7.5 times for workers with favorable global health (compared to those who had
intermediate global health); 1.8 times for those who had training in the last two years; 3.1 times for
those who reported never or rarely making manual eﬀorts; 1.9 times for each unit of increase in sense
of community at work; 1.9 times for each unit of increase in meaning of work (Table 8).
The logistic regression results are shown in Table 8. The area under the ROC curve (AUC = 0.950)
showed that the model has good predictive accuracy, i.e., has the ability to distinguish municipal
workers with an excellent WAI from those who have unsatisfactory WAI.
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Table 8. Logistic regression model for WAI (1 = excellent, 0 = unsatisfactory) 1 .
Predictor

B
(Coeﬃcients)

SE (Standard
Error)

Wald

df

p

Odds
Ratio

95% C.I.
Odds Ratio

Constant

−1.309

1.047

1.565

1

0.211

0.270

Date (2017) 2

−0.979

0.286

11.728

1

0.001

0.376

(0.214, 0.658)

Age (≥50 years) 3

−0.717

0.276

6.755

1

0.009

0.488

(0.285, 0.838)

Lower-Back Symptoms (Last
12 Months) (Yes)

−1.174

0.267

19.359

1

<0.001

0.309

(0.183, 0.522)

Burnout

−1.011

0.169

0.364

(0.261, 0.507)

Global Health Perception 4

35.618

1

<0.001

115.422

2

<0.001

Global Health Perception
(Unfavorable)

−2.616

0.364

51.498

1

<0.001

0.073

(0.036, 0.149)

Global Health Perception
(Favorable)

2.012

0.330

37.262

1

<0.001

7.481

(3.921, 14.276)

Training (Last 2 years) (Yes)

0.585

0.271

4.664

1

0.031

1.795

(1.056, 3.052)

12.921

2

0.002

Manual Eﬀorts 5
Manual Eﬀorts (Sometimes)

0.159

0.438

0.132

1

0.717

1.172

(0.497, 2.766)

Manual Eﬀorts
(Seldom/Never)

1.117

0.372

9.002

1

0.003

3.056

(1.473, 6.339)

Sense of Community at Work

0.645

0.175

13.593

1

<0.001

1.905

(1.352, 2.684)

Meaning of Work

0.655

0.202

10.487

1

0.001

1.925

(1.295, 2.862)

Overall model evaluation (Likelihood ratio test), χ2 (11) = 527.507, p < 0.001; goodness-of-ﬁt test (Hosmer &
Lemeshow), χ2 (8) = 5.357, p = 0.719; Cox & Snell R2 = 0.535; Nagelkerke R2 = 0.731; % correct classiﬁcation = 88.5%
(sensitivity = 91.9%; speciﬁcity = 82.8%), AUC = 0.950 with 95% C.I. = (0.934, 0.966). 2 The reference category of
Date is “2015”. 3 The reference category of Age is “<50 years”. 4 The reference category of Global Health Perception
is “Intermediate”. 5 The reference category of Manual Eﬀorts is “Frequently/Very frequently”.
1

4. Discussion
As far as it is known, this is the ﬁrst prospective study done in Portugal focused on the
characterization of the Work Ability Index and its determinants among municipal workers [9,10].
The collection of data regarding the work ability index over the years provides ﬁrst-hand knowledge of
the determinants of the WAI and its changes, which can be considered one of the major contributions of
the study. In the literature, most of the longitudinal studies regarding work-related characteristics and
the WAI were done with municipal workers from Finland [4,7,8,25], but other occupations have also
been studied [5,14,15,26–28]. The main determinants of the WAI that showed up from the literature
were age, lower education level, poor musculoskeletal capacity, poor health, psychosocial factors (poor
management, poor satisfaction with the supervisor), and high physical demands (increased muscular
work, poor work postures) [3–7,12,15,25–27].
Globally, in Portugal, the population is aging, and the working population is also aging and
decreasing. Between 2012 and 2017, the working age population (15 to 64 years of age) was reduced
from 65.8% to 64.7%, and the percentage of elderly population (65 years of age and older) increased from
19.4% to 21.5%. The ageing index changed from 131.1 to 155.4 elderly people per 100 young people [29].
These changes create huge pressure on the working population. Changes in Portuguese regulations
in 2014 led to a raise in the retirement age in the public sector from 65 to 66 years old [1]. Municipal
workers also suﬀered with the ﬁnancial crisis that Portugal faced from 2008 until recent years because
several measures were applied to the public sector [1], aﬀecting the well-being in municipalities.
The results of our study are in line with these changes. In 2015, the mean age of our sample
of municipal workers was 47 years old, and in 2017 it raised to 48.4 years, with an increase in the
percentage of workers above 50 years old. Age appeared as one of the main predictors of the WAI.
According to the model, the log of the odds of a municipal worker who had an excellent WAI was
negatively related with age. The odds of a municipal worker who had an excellent WAI decreased 2.0
times for workers older than 50 years, which is a common ﬁnding in other studies [5,30] with the WAI
having a strong decline over 50 years [26,31]. Nevertheless, diﬀerent paths across the working life may
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inﬂuence the changes in work ability in the long run due to the presence of work strain in diﬀerent
moments of working lives [4].
The absence of high physical demands is a predictor of better work ability, with these workers
having 3.1 more chances of having an excellent WAI when compared with those making manual eﬀorts
frequently or very frequently. High physical work demands are a well-known factor that contributes to
a lower work ability [3,4,7,25], and for workers over 50 years old determining recurrently the drop out
of an active working live [11]. At the same time, repetitive movements, awkward postures, and forceful
exertion are associated with an increased risk of musculoskeletal disorders among the middle-aged
groups [32,33].
Health factors, such as work-related musculoskeletal disorders and mental strain, are strong
predictors of lower work ability [4,25,34,35]. Among our sample of municipal workers, lower-back
symptoms varied from 45% in 2015 to 49% in 2017, although the diﬀerence was not statistically
signiﬁcant, and appeared as an important predictor of lower work ability. For those reporting
lower-back symptoms, the chance of having an excellent WAI decreased 3.2 times. Additionally,
the perception of burnout and a negative global health perception were also negatively related to
the chance of having an excellent WAI. The chance of having an excellent WAI decreased 13.7 times
for those reporting a negative health perception, and 2.7 times for each unit of increase in burnout
perception. Some studies showed that stress and pain had an additive eﬀect on work ability [11],
determining its decrease.
Psychosocial factors, such as low job control, low social support, low reward relative to eﬀort, and
work–family conﬂict, are also addressed in several studies as being related with poor WAI [5,14,25].
In our sample of municipal workers, an improvement in the majority of the COPSOQ II scales was
found from 2015 to 2017. This can be understood based on the formal end of the ﬁnancial crisis in
Portugal and the withdrawal of the strict measures that aﬀected municipal workers and their families.
Sense of community at work was one of the scales with the best results during the two years; this
scale, together with meaning of work, appeared as positive predictors of an excellent work ability.
These scales may act as protective factors regarding work ability along the years.
Additionally, having had training in the last two years increased the chance of an excellent work
ability by 1.8 times. In some studies, training had a positive inﬂuence on psychological well-being
and on the acquisition of competencies [36,37], which supported a better WAI [38]. Training makes
the workers more motivated and ﬂexible, and predisposes them towards greater mobility in the
organizations promoting their employability [36].
From an ergonomics point of view, the work demands must be adjusted to the worker capabilities.
Work ability is the result of the balance between work demands and individual characteristics [7,12].
In our model, the predictors can be grouped into those related to individual characteristics (age,
lower-back symptoms, health and burnout perception, physical demands of work (perception of
manual eﬀorts), and organizational characteristics of work (training in the last two years, meaning of
work, sense of community at work)).
Our study may have had some limitations because all of the information was collected using a
questionnaire, which may lead to a recall bias. All work-related determinants were also measured by the
questionnaire, which may have inﬂuenced the results when participants with poor WAI overestimated
their workload in the workplace [5]. Also, the selection process might have aﬀected our results;
because the codiﬁcation process was not allowed, it was impossible to have paired samples for the
two measures. This fact determined independent samples for the two-year follow-up, with a slightly
diﬀerent composition. Participation in the study was more likely to have occurred among workers
with more health problems, as well as with higher perceptions of exposure levels [15], which may have
led to leaving the healthiest workers out of the study. However, the strengths of the study are related
with the prospective design and the large sample size.
This project is still under development and data collection will continue every two years.
The ﬁndings of the project will support the municipality of Sintra in establishing age-related
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organizational interventions focused on the identiﬁed determinants associated with lower work
ability [5]. These measures must be focused on promoting awareness of managers to the importance of
the physical and mental health of municipal workers [11,39], decreasing physical and psychosocial
demands [5,11], and contributing to the promotion of work ability along the life course [36].
The results of the study may help the managers of the municipality to decide what programs
of occupational risks prevention or health promotion must be funded, making an informed decision
based on the main predictors of an excellent WAI.
5. Conclusions
This study showed that in a two-year period, the work ability of this sample of municipal workers
decreased and that the main factors were age, lower-back pain, negative health perception, the presence
of burnout, and making manual eﬀorts. Among these factors, some are preventable and must be
managed regarding a healthy aging process in work sites. Still, there are factors that should be increased
in the future because they act as positive predictors of an excellent work ability, such as having training
in the previous two years, a good sense of community at work, and a favorable meaning of work.
In summary, the intervention strategies in work ﬁelds should be tailored, taking into consideration the
main predictors of work ability that are relevant for each organization.
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Abstract: The contribution of physically demanding work to the developmental trajectories of
sickness absence (SA) has seldom been examined. We analyzed the associations of 12 physical
work exposures, individually and in combination, with SA trajectories among the occupationally
active in the Finnish nationally representative Health 2000 survey. We included 3814 participants
aged 30–59 years at baseline, when exposure history to work-related factors was reported. The
survey and interview responses were linked with the annual number of medically conﬁrmed SA
spells through 2002–2008 from national registries. Trajectory analyses identiﬁed three SA subgroups:
1 = low (54.6%), 2 = slowly increasing (33.7%), and 3 = high (11.7%). After adjustments, sitting or use
of keyboard >1 year was inversely associated with the high SA trajectory (odds ratio, OR, 0.57; 95%
95% conﬁdence interval, CI, 0.43–0.77). The odds of belonging to the trajectory of high SA increased
with an increasing number of risk factors, and was highest for those with ≥4 physical workload
factors (OR 2.71; 95% CI 1.99–3.69). In conclusion, these ﬁndings highlight the need to ﬁnd ways to
better maintain the work ability of those in physically loading work, particularly when there occurs
exposure to several workload factors.
Keywords: occupational cohort; register-based; work disability; sedentary; physical heaviness; prospective

1. Introduction
Physical work-related factors have been linked to the risk of both sickness absence (SA) [1–6] and
disability retirement [1,2,7,8]. However, the evidence is still inconclusive and could depend on the used
exposures, age groups, and methods. While most studies have focused on adverse eﬀects of physical
work, some factors could also be protective of work ability, or decrease the risk of SA, but this has
rarely been considered. Although excessive sitting or sedentariness are often linked to adverse health
outcomes such as cardiovascular diseases [9], people who have sedentary or light work, versus those
with physically heavy work, do not have a higher risk of musculoskeletal health outcomes [10–12],
although the evidence is somewhat inconsistent [13]. There is less evidence regarding SA, but an
intervention program found no diﬀerences between a decrease in sitting time and SA. [14]. Additionally,
it is not clear if sitting increases or lowers the risk of SA, when it occurs with otherwise physically
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heavy work. Indeed, another important gap in evidence is that the diﬀerent work-related factors have
rarely been studied in combinations in relation to the risk of SA. Scarce evidence exists that exposure
to more than one risk factor is likely to increase the risk of SA [15,16].
Previous studies have often either measured current work exposures, or with a gap between
repeated measurements, without possibilities to conﬁrm the signiﬁcance of long-term exposure to
SA [4]. Both short and long term exposure to physically heavy work during work history increased the
risk of long SA in a Danish study [1]. While the study covered work histories for more than 20 years,
SA data were available only for SA periods lasting above 30 days, and the data only comprised older
workers. Overall, previous studies have not typically distinguished between work-related exposures
during earlier and later careers, and have mostly included midlife and older employees. Although SA
is common already among young employees, there is little evidence available on the contribution of
physical workload on the development of SA using representative data of working populations with a
wider age range.
Person-oriented methods have only rarely been applied when examining associations between
physical work-related factors and SA. One study that applied a trajectory analysis for SA focused
on kitchen workers examined self-reported SA due to musculoskeletal disorders [17]. In another
previous study in the same data set as the present, the main focus was on pain, and physical workload
was but a dichotomized covariate [18]. Previous evidence thus is largely from studies about the
associations among variables (work exposures and e.g., dichotomous outcomes or count data), whereas
in a person-oriented approach, the focus is on identifying latent groups of individuals who share
similar developmental pattern in their SA over time [19,20]. After the developmental trajectories have
been identiﬁed, work-related factors are used as predictors of trajectory group membership.
To ﬁll in the gaps in evidence on the more detailed work-related exposures in relation to
the long-term developmental trajectories of SA, we ﬁrst identiﬁed SA trajectories over a 7-year
follow-up using nationally representative data. Second, we examined whether 12 work-related factors,
individually and cumulatively, increase or decrease the risk of SA, in terms of group memberships in
the identiﬁed SA trajectories.
2. Materials and Methods
2.1. Participants
Data for this study were survey and register based. First, we used baseline data from the nationally
representative Health 2000 Survey, where participants represented the demographic distributions
of the Finnish adult population [21,22]. The Statistics Finland planned a 2-stage stratiﬁed cluster
sampling design. The interviews were started on the 15 August 2000, and the health examinations
on the 18 September 2000, and they continued until mid-June 2001, yielding a total participation
rate of 89% [22]. The in-home interviews and several questionnaires comprised data on physical
working conditions as well as several social and health related covariates. For this study, we included
participants who were 30–59 years old at baseline. Our focus was on SA trajectories, and these can
only be studied among those of working age and economically active. Moreover, health examinations
by ﬁeld physicians were only made for the participants who were 30 years or older, among whom we
then were able to control the analyses for health variables. Thus, for the ﬁnal sample, we included
1791 men and 2023 women. Further details of the data collection are available elsewhere [22], and at
https://thl.ﬁ/en/web/thlﬁ-en/research-and-expertwork/projects-and-programmes/health-2000-2011.
2.2. Ethical Approvals
The study protocol of the Health 2000 Survey has been ethically approved by the Ethics Committee
for Epidemiology and Public Health of the hospital district of Helsinki and Uusimaa in Finland.
Questionnaire survey data were prospectively linked to register based SA data. All the participants
signed their written informed consent also for future registry linkages.
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2.3. Physical Work-Related Exposures
Information on physical work-related exposures was collected in home interviews in 2001.
Participants reported whether they were exposed daily to 12 exposures (no/yes) in their current or past
ﬁve jobs. The ﬁrst two of the 12 exposures were considered as factors that could potentially decrease
the risk of SA: prolonged sitting excluding occupational driving (for 5 h or more), prolonged keyboard
use (for 4 h or more), prolonged standing or walking (for 5 h or more), work requiring high handgrip
force (3 kg per hand for 1 h or more), repetitive arm movement (for 2 h or more), using a vibrating
tool (for 2 h or more), frequent manual handling of loads (more than 5 kg for 2 h or more at least
2 times per minute), manual handling of loads (more than 20 kg at least 10 times during a work day),
squatting or kneeling (for 1 h or more), working in bent postures (for 1 h or more), working with the
arms above shoulder level (for 1 h or more), and strenuous physical work in general, that included
lifting or carrying heavy objects, excavating, digging and pushing. The duration of exposure to each of
these work factors were reported (in years) and classiﬁed into the following groups: (1) No exposure,
(2) 1−15 years, and (3) more than 15 years.
Based on the preliminary results, we formed additional summary variables: (1) factors that could
decrease the risk of SA (sitting and computer work combined) and (2) factors that could increase the
risk of SA, i.e., exposure to the nine work-related risk factors, classiﬁed into four groups: 0, 1, 2–3
or 4 or more work-related exposures. The variable of overall strenuousness of work was omitted
from the summary measure. For the analysis examining combination of factors that could increase or
decrease the risk of SA, we further formed a variable measuring combination of exposures: neither of
the summary variables; only factors that could decrease the risk of SA; only factors that could increase
the risk of SA; or both potentially risk decreasing and increasing factors.
2.4. Register Data
SA data were obtained from the Social Insurance Institution of Finland that registers absence
periods over nine days from all employers [23]. All SA periods in each year during the follow-up from
2002 to 2008 were included in the trajectory analyses except if the participant had retired or died, when
the follow-up ended in the beginning of the year of the event. Thus, all participants contributed to the
trajectories for each complete follow-up year, provided they were part of the workforce for the entire
year. The number of spells per year varied between 0 and 4 in each follow-up year. Data on retirement
events were provided by the Finnish Centre for Pensions and data on deaths were obtained from
Statistics Finland. Register data were linked to the Health 2000 data by each participant’s personal
identiﬁcation number. We received the anonymized data without any identity codes.
2.5. Covariates
From the interviews, questionnaires and physical examinations, we included information on
age, gender, socioeconomic and health-related factors. Based on the years of basic education, the
participants were divided into three groups: low (≤9 years), intermediate (10–12 years) and high
(≥13 years). Marital status was dichotomized into single vs. married/cohabiting. Weight and height
were measured and body mass index (BMI, kg/m2 ) was classiﬁed into three groups: normal weight,
overweight, and obese. Current daily smoking (no/yes) was enquired in the interview. Alcohol use
disorders (dependence and abuse) were diagnosed using the Composite International Diagnostic
Interview(CIDI) interview [22,24,25]. There were two categories for leisure time physical activity:
exercising at least once a week (active)/more seldom (passive). Sleep problems were inquired by one
question and responses were dichotomized (no/yes).
Psychosocial strain was measured using the Job Content Questionnaire [26]. The scales of work
demands comprised ﬁve items (Cronbach’s alpha, α = 0.79), and job control nine items (α = 0.84). Both
variables were dichotomized at their median, combined and classiﬁed into two categories (high job
strain/no strain). Participants were asked whether they received support from their supervisors (two
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questions) and from their co-workers (two questions), when needed. The response alternatives were
1 = fully agree, 2 = quite agree, 3 = do not agree or disagree, 4 = quite disagree, and 5 = completely
disagree. The scales were classiﬁed and merged into high (1−2) and low (3−5) social support.
Musculoskeletal disorders (M00–99) were diagnosed in the clinical examination by a physician,
based on disease history, symptoms, and clinical ﬁndings (17). The participants were categorized as
having a chronic disease, if a physician diagnosed one of the following: cardiovascular-, respiratoryor neurological disease, diabetes, cancer, peptic ulcer or permanent injury. The participants were
categorized as having a mental disorder (no/yes), if a physician diagnosed one of the following:
psychosis, depression or anxiety.
2.6. Statistical Analyses
Trajectory analysis was used to identify latent groups (trajectories) of participants having a similar
developmental pattern in their SA over time. This semiparametric approach uses maximum likelihood
methods to estimate probabilities for trajectories and ﬁts well to longitudinal data. The annual number
of SA periods was modelled using zero inﬂated Poisson distribution (link function Zero Inﬂated
Poisson, ZIP). This link function was chosen because our outcome was based on the number of SA
periods per year, which does not follow the Gaussian distribution. If the person had several SA periods,
they aﬀected the probability of the trajectory membership. The participants were assigned to the
trajectory to which they had the highest probability to belong to. Selection of the optimal number of
trajectories and their shapes were based on the Bayesian information criterion (BIC). Model selection
and ﬁt statistics are displayed in Supplementary Tables S1 and S2. SA trajectories were analyzed by
Proc Traj. [27,28]. More details of the method are available elsewhere [29]. As trajectories were similar
regarding their shape for both younger and older employee groups (Supplementary Figures S1 and S2),
the main trajectory and subsequent analyses were conducted in pooled data, and associations between
work-related factors and trajectory group memberships are only displayed for all participants, adjusting
for age. Moreover, the associations between work-related factors and trajectory memberships would
also largely have been under-powered in the age stratiﬁed analysis. Associations between history of
exposure to the 12 work-related factors and the trajectory membership were assessed using multinomial
logistic regression, with the low trajectory as the reference category. These models were adjusted for
age (continuous), gender, basic education, marital status, BMI, smoking, leisure time physical activity,
alcohol dependence, job strain, social support at work, sleep problems, musculoskeletal disorders,
other physical diseases, and mental disorders. We used the SAS software package (version 9.4; SAS
Institute, Inc., Cary, NC, USA) for all statistical analyses.
3. Results
We identiﬁed three distinct SA trajectories over the follow-up: 1 = low (54.6% of participants),
2 = slowly increasing (33.7%), and 3 = high (11.7%) (Figure 1). At baseline, the mean age was 43.4 years
(standard deviation, SD 8.0) among all participants, 42.6 years (SD 8.1) in the low trajectory group,
44.1 years (SD 7.8) in the slowly increasing trajectory group, and 45.4 years (SD 7.1) in the high
trajectory group.
There were clear diﬀerences in the distributions of sociodemographic and health-related
determinants between the three identiﬁed trajectory groups (Table 1). The proportion of men
was 50% in the low SA trajectory, and 35% in the high. Low education as well as practically all
behavioral risk factors, such as obesity and smoking, and health-related factors, such as musculoskeletal
disorders, were also linked to the membership of the high SA trajectory.
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Figure 1. Sickness absence trajectories among 30–59-year old participants of the Health 2000 survey:
1 = low (54.6%), 2 = slowly increasing (33.7%), and 3 = high (11.7%) (x-axis: the follow-up from 2002
through 2008, y-axis = annual number of sickness absence periods).
Table 1. Background characteristics of participants in three sickness absence trajectory groups.

Background Characteristics
Gender, men
Marital status, single (vs. married/co-habiting)
Basic education
high (> 13 years)
intermediate (10−12 years)
low (<9 years)
Body mass index
≤24.9 (normal)
25−29.9, (overweight)
≥30 (obese)
Daily smoking, yes
Alcohol dependence, yes
Leisure time physical activity, passive
Sleep problems, yes
Job strain, yes
Social support at work, low
Musculoskeletal disorders, yes
Mental disorders, yes
Any other diseases, yes

All

Slowly
Increasing

Low

High

N = 3814

N = 2083

%

N = 1287

%

N = 444

%

1791
857

1062
472

50.1
22.7

574
277

44.6
21.5

155
108

34.9
24.3

1831
1233
750

1102
613
368

52.9
29.4
17.7

580
449
258

45.1
34.8
20.1

149
171
124

33.6
38.5
27.9

1646
1479
689
999
188
936
2116
552
1358
1091
314
1361

969
812
302
478
91
495
1068
263
723
472
124
662

46.5
39.0
14.5
23.0
4.4
23.8
51.3
12.6
34.7
22.7
6.0
31.8

534
489
264
363
62
303
741
196
468
416
129
481

41.5
38.0
20.5
28.2
4.8
23.5
57.6
15.2
36.4
32.3
10.0
37.4

143
178
123
158
35
138
307
93
167
203
61
218

32.2
40.1
27.7
35.6
7.9
31.1
69.1
21.0
37.6
45.7
13.7
49.1

Next, we examined how the history of exposure to the various work- related factors that could
decrease the risk of SA, as well as physical work exposures that could increase the risk, associated with
trajectory memberships (Table 2). Prolonged sitting and keyboard use were inversely associated with
memberships in both the slowly increasing and high SA trajectories, but only among those who had
been exposed up to 15 years. There were some diﬀerences for shorter (1–15 years) and longer (more
than 15 years) exposures, in the full models that simultaneously considered all social and health-related
determinants of SA.
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Table 2. Fully adjusted associations of physically demanding work factors with sickness absence
trajectories (N = 3814). Odds ratios (OR) from multinomial regression analyses with the low sickness
absence trajectory as reference.
Full Model *

Full Model *

Trajectory Slowly
Increasing vs. Low

Trajectory High
vs. Low

All

Low

Slowly
Increasing

High

N

N

N

N

OR α

95% CI β

OR α

95% CI β

Prolonged sitting
0
1−15
>15

2411
876
527

1240
566
277

858
247
182

313
63
68

1
0.66
0.86

0.55−0.80
0.69−1.07

1
0.48
0.86

0.36−0.66
0.62−1.18

Prolonged keyboard use
0
1−15
>15

2766
674
374

1469
416
198

951
205
131

346
53
45

1
0.78
0.91

0.64−0.95
0.71−1.17

1
0.55
0.81

0.40−0.77
0.56−1.18

Prolonged standing or walking
0
1−15
>15

2102
1009
703

1249
507
327

664
363
260

189
139
116

1
1.42
1.42

1.19−1.68
1.16−1.73

1
1.87
2.09

1.44−2.42
1.58−2.78

Repetitive arm movement
0
1−15
>15

2232
925
657

1267
507
309

750
304
233

215
114
115

1
1.02
1.18

0.86−1.22
0.96−1.44

1
1.26
1.87

0.96−1.64
1.41−2.48

Arms above shoulder level
0
1−15
>15

3095
380
339

1726
187
170

1035
137
115

334
56
54

1
1.22
0.99

0.96−1.55
0.76−1.28

1
1.45
1.26

1.03−2.05
0.88−1.81

Bent postures
0
1−15
>15

2764
571
479

1569
288
226

921
194
172

274
89
81

1
1.15
1.18

0.94−1.41
0.94−1.48

1
1.70
1.70

1.29−2.27
1.25−2.32

Squatting or kneeling
0
1−15
>15

2991
448
375

1696
214
173

975
169
143

320
65
59

1
1.46
1.39

1.16−1.82
1.09−1.78

1
1.71
1.72

1.23−2.37
1.22−2.44

Using a vibrating tool
0
1−15
>15

3553
122
139

1943
68
72

1209
37
41

401
17
26

1
0.97
0.93

0.64−1.48
0.62−1.40

1
1.50
2.06

0.83-2.69
1.23−3.45

Work, that requires high hand
grip force
0
1−15
>15

3007
247
560

1696
116
271

994
93
200

317
38
89

1
1.37
1.27

1.08−1.73
1.00−1.63

1
1.69
1.82

1.20−2.39
1.30−2.54

Frequent handling of loads at
least 5 kg
0
1−15
>15

3267
305
242

1826
143
114

1094
113
80

347
49
48

1
1.35
1.14

1.03–1.76
0.84−1.55

1
1.86
2.05

1.28−2.69
1.38−3.03

Handling of loads of at least 20 kg
0
1−15
>15

3202
332
280

1796
157
130

1054
128
105

352
47
45

1
1.53
1.36

1.18−1.97
1.03−1.80

1
1.73
1.65

1.19−2.51
1.11−2.44

Strenuous physical work overall
0
1−15
>15

2816
542
456

1609
259
215

925
200
162

282
83
79

1
1.40
1.26

1.14−1.73
1.01−1.59

1
1.85
1.82

1.37−2.49
1.32−2.51

Physically Demanding
Work Factors
Reference = 1
Physical exposure in years

α

Odds ratio, β 95 % Conﬁdence interval, * ORs adjusted for age (continuous), gender, basic education, marital
status, BMI, smoking, leisure time physical activity, alcohol dependence, job strain, social support at work, sleep
problems, musculoskeletal disorders, mental disorders, and any other diseases.
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Regarding the risk factors, all examined exposures were associated with the high SA trajectory,
and some also with the slowly increasing SA trajectory. There was variation in the contribution of
the duration of the exposure, i.e., sometimes the associations were statistically conﬁrmed for shorter
exposure (1–15 times/years) for the slowly increasing trajectory only. In contrast, long exposure
(>15 years) to physical factors was associated with the membership of the high trajectory. An exception
was working with arms above shoulder level, where the association was observed only for the shorter
exposure time.
Table 3 displays the associations for the summary variables. For those reporting either prolonged
sitting or keyboard use, or both the odds of belonging to the slowly increasing or the high SA trajectory
was lower compared to those reporting neither of these factors. Further, it was observed that the higher
the number of risk factors reported, the higher were the odds of belonging to the slowly increasing or
high SA trajectory groups. The odds increased even with one risk factor and it was the highest for
those reporting four or more risk factors (OR 2.71; 95% CI 1.99–3.69).
Table 3. Sum of risk and protective factors in association with sickness absence trajectories. Odds ratios
(OR) from multinomial regression analyses with the low sickness absence trajectory as reference.

Summary Exposure

Full Model *

Full Model *

Trajectory Slowly
Increasing vs. Low

Trajectory High
vs. Low

Low

Slowly
Increasing

High

N

N

N

OR α

95% CI β

OR α

95% CI β

2207
763
844

1130
449
504

784
241
262

293
73
78

1
0.79
0.73

0.65–0.95
0.61–0.87

1
0.66
0.57

0.49–0.88
0.43–0.77

1258
992
769
795

770
541
405
367

391
346
260
290

97
105
104
138

1
1.23
1.24
1.54

1.02–1.48
1.01–1.52
1.25–1.89

1
1.39
1.84
2.71

1.02–1.90
1.34–2.53
1.99–3.69

All

Factors that decrease the risk
of sickness absence
Prolonged sitting or
keyboard use
Neither
Either
Both
Number of factors that
increase the risk of sickness
absence (nine work factors € )
0
1
2−3
≥4
α

Odds ratio, β 95 % Conﬁdence interval, * ORs adjusted for age (continuous), gender, basic education, marital
status, BMI, smoking, leisure time physical activity, alcohol dependence, job strain, social support at work, sleep
problems, musculoskeletal disorders, mental disorders, and any other diseases. € Prolonged standing, repetitive
arm movement, arms above shoulder level, bent postures, squatting or kneeling, using a vibrating tool, high hand
grip force, frequent handling of loads at least 5 kg, handling of loads at least 20 kg.

Finally, reporting only sitting or prolonged keyboard use was associated with lower odds of
belonging to the trajectory of high SA, while reporting only physically demanding factors was associated
with higher odds of belonging to the trajectory of high SA (Table 4). Combination of both types of
factors did not increase the odds of belonging to the trajectory of high SA.

94

IJERPH 2019, 16, 2099

Table 4. Combination of risk and protective factors in association with sickness absence trajectories.
Odds ratios (OR) from multinomial regression analyses with the low sickness absence trajectory
as reference.

Combined Exposure

Full Model *

Full Model *

Trajectory Slowly
Increasing vs. Low

Trajectory High
vs. Low

Low

Slowly
Increasing

High

N

N

N

OR α

95% CI β

OR α

95% CI β

All (N = 3814)
Prolonged sitting or
keyboard use or physically
demanding work factors €
Neither

290

169

48

1

Prolonged sitting or
keyboard use only

1

480

222

49

0.78

0.61−1.01

0.60

0.39−0.94

Physically demanding work
factors € only

840

615

245

1.23

0.98−1.56

1.59

1.11−2.26

Both

473

281

102

0.98

0.77−1.25

1.13

0.76−1.67

Odds ratio, β 95 % Conﬁdence interval, * ORs adjusted for age (continuous), gender, basic education, marital
status, BMI, smoking, leisure time physical activity, alcohol dependence, job strain, social support at work, sleep
problems, musculoskeletal disorders, mental disorders, and any other diseases. € Prolonged standing, repetitive
arm movement, arms above shoulder level, bent postures, squatting or kneeling, using a vibrating tool, high hand
grip force, frequent handling of loads at least 5 kg, handling of loads at least 20 kg.
a

4. Discussion
4.1. Main Findings
This study identiﬁed three distinctive SA trajectories: low, slowly increasing and high, among
a follow-up of working-aged Finns in a nationally representative sample. Long-term exposure to
high physical workload factors increased the risk of membership in the group of high SA trajectory,
and the risk was the higher the higher the number of exposures. On the contrary, prolonged sitting
and keyboard use were associated with a lower likelihood of belonging to the high SA trajectory.
However, exposure to sitting or keyboard use for more than 15-years was not associated with lower
odds of membership in the high SA trajectory. Finally, reporting work-related physical risk factors
in combination with sitting or keyboard use was not associated with the membership of the high
SA trajectory.
4.2. Interpretation
Our ﬁnding about the importance of cumulative exposure to several physical workload factors
is in line with a previous study, which reported that a higher number of diﬀerent workload factors
was associated with an increased risk of SA in Denmark [16]. However, in that study the associations
between work exposures and incident SA during the follow-up were assessed using Cox regression
and thus it could not identify development of SA over time or latent groups in the data. Neither were
sitting or other potentially protective factors included. Thus, it was not possible to conﬁrm, if some
work-related factors decreased the incidence of SA, or whether the increased incidence concerned those
with physical exposures only. Nonetheless, these nationally representative Nordic studies highlight
the importance of focusing on cumulative contributions of diﬀerent physical workload factors, as
employees with multiple exposures are at a particularly high risk of SA.
Findings concerning sitting and keyboard use, and the associated decreased risk of SA, could be
seen as both contrasting with and adding to the previous evidence regarding other outcomes. While
sedentary behaviors have been linked to adverse health outcomes, these mainly refer to cardiovascular
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diseases [9], which are not a common reason for SA. Moreover, the results should not be directly
compared, as we addressed occupational sitting as a risk/predictive factor, but not other sedentary
behaviors such as watching television which could explain the diﬀerences in the ﬁndings between
ours and previous studies on sedentary behaviors and other health outcomes. Our results further
contrast those of a Swedish cross-sectional study, which reported low exposure to seated work to
be associated with lower odds of excellent work ability among older workers with neck pain [30].
However, the outcomes are not directly comparable, as excellent work ability was self-reported,
while we focused on register-based SA trajectories over a 7-year period after the assessment of the
exposure. People with neck pain may react diﬀerently to the examined exposures as compared to
employees without such pain. Although one may assume that sitting and keyboard use mainly concern
white-collar employees, who in general have a decreased risk of work disability as compared to manual
workers with more physically demanding work [31,32], the protective eﬀects remained after adjusting
for socioeconomic and health-related factors. These potentially protective eﬀects should be further
explored and corroborated in other studies. As our study was observational and relied on self-reported
exposure data on prolonged sitting, a protective factor would be a too strong term to be used. Rather,
the interpretation is that that the inverse association could also be due to other unmeasured factors,
and for example a randomized controlled trial might show a diﬀerent result.
Finally, our additional analyses stratiﬁed by age group suggested that the associations were
slightly stronger among younger versus older employees (data not shown). However, statistical power
was low, and the results should be interpreted as indicative. Some diﬀerences in the associations
between younger and older employees could be expected [33], but including older age groups could
also induce bias due to selection. Indeed, it is possible that the most robust older employees had
continued in their heavy work, while others had succumbed to illness or exited paid employment e.g.,
after a long-term SA to disability pension. This might have happened even before the collection of the
baseline data. Such selection is supported by an earlier study using the same data, where participants
who had a history of physically heavy work and had exited paid employment, had a higher risk of
sciatica [12]. Healthy worker eﬀect could have made our results more conservative.
4.3. Methodological Considerations
This study has some limitations and strengths that need to be acknowledged and discussed. First,
the data regarding physical work-related factors were self-reported, and questions about the duration
of exposure are likely to induce some memory bias. Common methods bias is, however, unlikely,
as our outcome data, i.e., SA periods, were based on national registries of high reliability and the
follow-up began only after the assessment of exposure. Additionally, group level data using a job
exposure matrix of physical exposures, based on occupational titles, have produced results similar to
the self-reported exposures for work disability outcomes [7].
Second, our outcome comprised all-cause SA periods. Physically demanding work could increase
particularly the risk of work disability related to, say, musculoskeletal disorders [7,8]. However,
diagnostic groups have often been combined also in previous studies, and the focus has been
on all-cause SA [4,5]. While it is possible that the associations reﬂect those for musculoskeletal
outcomes, particularly, physical work can also increase the risk of mental disorders [34,35]. This
justiﬁes a focus on all-cause SA trajectories. One may also question, if musculoskeletal disorders
should be adjusted for, if sickness absence is largely due to these diagnoses, i.e., should such an
adjustment be considered as over-adjustment. We have, however, conducted additional analyses
without adjustment for musculoskeletal disorders, and the results were very similar (please see
Supplementary Tables S3 and S4 which repeat analyses of the main Tables 3 and 4 without adjustment
for musculoskeletal disorders). Overall, the odds ratios for sitting and computer work attenuated
slightly, and those for physical work exposures strengthened. However, statistical signiﬁcance did
not change for any of the exposures except for bent postures (all odds ratios were signiﬁcant). Thus,
over-adjustment should not be a major issue, or bias the examined associations. As we had several

96

IJERPH 2019, 16, 2099

predictors and present diﬀerent sets of analyses, we retained full models in the main tables, considering
key pertinent risk factors of sickness absence.
Third, while the trajectory analysis is a useful tool to identify homogenous subgroups following
similar developmental patterns of the outcome (in our case SA), it is important to note that any
individual might follow a diﬀerent trajectory. In other words, misclassiﬁcations are possible, and
trajectories are approximations of the true development. The proportions of those with a posterior
probability below 0.7 of belonging to a trajectory was 13.9%, which means that misclassiﬁcation cannot
be ruled out. However, the mean posterior probabilities were high. In addition, trajectory modelling
was done following people until their retirement or exit from the cohort for other reasons such as
death or emigration. This means that the number of follow-up time points varied, and the shape of
the trajectory of the excluded ones cannot be conﬁrmed. However, we conducted sensitivity analyses
where we retained the same number of follow-up points for all, i.e., those who left the cohort were
excluded. This resulted in lower numbers and some selection of participants, but the ﬁndings remained
broadly similar. A key strength of this study is the inclusion of a nationally representative cohort,
where it was possible to focus on the associations among people from all employment sectors, men and
women, and duration over the majority of the working life span. Thus, we could include individuals
in their earlier and later careers and conﬁrm the contribution of the exposures to the development of
SA among all employees. Another strength was the opportunity to include several diﬀerent exposures
and assess their cumulative eﬀects on SA trajectories. Furthermore, we could examine and identify
both risk factors of SA, factors that might decrease the risk of SA, and their combined contributions
to SA. Finally, we could control the associations for social determinants of SA, health behaviors and
medical conditions.
5. Conclusions
Physical work was associated with the high SA trajectory, with the highest risk found for those
with cumulative exposure to heavy physical work. Sitting and keyboard use without physically heavy
tasks were associated with a decreased risk of SA. Thus, the ﬁndings of this study provide no evidence
that prolonged sitting at work would increase the risk of SA. Furthermore, the risk of belonging to the
high SA trajectory concerned mainly those who only have physically heavy work, i.e., who do not also
report sitting or keyboard use. As all the risks remained after controlling for various pertinent risk
factors, these ﬁndings highlight the need to ﬁnd ways to better maintain work ability of those with the
physically most strenuous work.
Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/16/12/2099/s1,
Figure S1: Three sickness absence trajectories among 30−44-year old women and men in the follow-up from 2002
to 2008; Figure S2: Three sickness absence trajectories among 45−59-year old women and men in the follow-up
from 2002 to 2008; Table S1: Fit statistics for sickness absence trajectories with a quadratic shape; Table S2: Fit
statistics for ﬁve best three-trajectory models; Table S3: Risk and protective factors in association with three
sickness absence trajectories. (Musculoskeletal disorders not adjusted for); Table S4 Risk and protective factors
combined in association with three sickness absence trajectories. (Musculoskeletal disorders not adjusted for).
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Abstract: The aim of this study was to examine the association of work stress, exhaustion,
well-being, and related individual, organizational, and social factors, focusing especially on age
differences in Taiwan. The data were from the 2015 Taiwan Social Change Survey. The participants
were community-based adults, aged 18 years or older, selected via stratiﬁed multistage proportional
probability sampling from the Taiwanese population. Well-being was measured by self-rated health
and psychological health. Descriptive analysis, one-way analysis of variance, and linear regression
analysis were used. Work stresses were related to three types of exhaustion, and exhaustion
was related to well-being. Individual working style (being creative and using new methods),
organizational factors (job satisfaction, work-family conﬂict, discrimination against women),
and social factors (difﬁcult ﬁnding a good job than older cohorts) were related to well-being. Older age
was related to worse self-rated health, and age showed a reverse-U-shaped relation with psychological
health. The resilience of older workers could be an opportunity for the global active aging trend,
and interventions to support older workers in organizations would be beneﬁcial.
Keywords: age difference; exhaustion; well-being; work stress; work environment

1. Introduction
Work stress and its impact on exhaustion and well-being have been an emerging issue in
health-related research. Long working hours, or overwork, and high job strain or occupational
burnout have been found to be related to cerebrovascular disease [1], the incidence of diabetes,
and even uncontrolled eating disorders [2,3]. Past research has typically focused on organizationaland individual-level factors, such as the demand-control model [4], or the effort-reward imbalance
model [5]. Job strain and stress are found to be related to emotional exhaustion and depersonalization [6,7],
and could affect anxiety and depression [8] or other psychiatric morbidities [9,10]. However, rapid aging
has had an enormous influence on the labor environment, organizations, and society.
As population aging becomes a global trend, exhaustion and prolonged working age have
been issues for older workers [11,12]. Active aging is expected not only to prolong working years
but also to increase age integration and reduce intergenerational conﬂicts [13,14]. The willingness to
work and the effects of working ability on health and well-being could be the core issues for an aging
society. However, whether the negative impacts of exhaustion on well-being can be reduced or avoided
via individuals’ working methods or attitudes, or by systemic and policy changes for both younger
and older workers has been little explored.
1.1. Theoretical Explanations
Theoretical models have been developed to explain the relation between work stress
and exhaustion. The demand-control theory [4] suggests that a sense of control over one’s job can buffer
IJERPH 2019, 16, 50; doi:10.3390/ijerph16010050
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the impact of job demands and increase job satisfaction. When effort and reward are imbalanced
at work, adverse health effects arise. The key to job stress is to increase workers’ sense of control,
including providing resources, promoting self-efﬁcacy and active coping methods, and social support.
The effort-reward imbalance model [5] is based on the reciprocity of exchange. Psychosocial factors,
such as emotional demands, the demands of hiding emotions, sensorial demands, the meaning of
work, commitment to the workplace, organizational inﬂuence, trust, the social community at work,
leadership quality, predictability, role clarity, work-life balance, and negative acts (e.g., violence,
and bullying), are important [15].
Cortisol reactivity is related to reactions to stress. When there is a moderate level of stress,
the regulation mechanism is at its best, which explains the enhanced resilience. However, cortisol
reactivity [16] is like a U-shaped reaction. Too much stress causes neuro-endocrine effects. Stressors come
from life events or chronic stressors [17], and work stress is usually considered a chronic stressor.
In the long run, physical health and psychological health are affected, with additional impacts on
psychological well-being, on performance and willingness to work.
According to Bronfenbrenner’s ecological system perspective [18], humans are affected by
the values and beliefs from their microsystem (individual factors), mesosytem (interpersonal factors),
exosystem (organizational factors), macrosystem (policy or system factors), and even ecological
transitions (cohort effects and life course). This ecological perspective can be applied to explain
the factors related to work and well-being for workers due to individual, interpersonal, organizational,
and social factors. The cohort differences could explain the ecological transitions in work and well-being.
The purpose of this study was to examine the effects of different factors from an ecological perspective
on work stress, exhaustion, and well-being, especially in relation to age differences.
1.2. Work Stress, Exhaustion, and Organizational Factors
Working organizational factors,
including labor policies,
working conditions,
interpersonal support, and even workplace leadership and management, affect the workload,
stress, and exhaustion levels of workers. Lower levels of job control and decreased social support
at work are related to a higher risk of dementia [19]. Lower job demands and physical workload,
high task resources, and good leadership are related to better work ability. Pisanti et al. [20] supports
the Job Demand Control Support model, and the occupational coping self-efﬁcacy buffers the stress.
Further, by a longitudinal study on nurses, burnout and social support predict emotional exhaustion
and depersonalization, while burnout, demand, and control predict personal accomplishment [8].
Working engagement, better lifestyle (such as exercise, good sleep, non-smoking), low demanding job,
low physical workload, and high task resources are related to better working ability [21]. The study by
Turnell et al. [22] also supports the job demand-resources model: Lower job resource and higher job
demands are related to greater burnout. Higher job resource is related to higher engagement.
Higher levels of social support from supervisors and coworkers, greater control over one’s job,
feedback, and autonomy are moderately strongly related to lower levels of emotional exhaustion.
A meta-analysis study showed that higher job support and higher job control are moderately strongly
related to lower emotional exhaustion [23]. Job demands are negatively related to psychological
health, but the coping resources buffer the job demands on psychological health and further on
turnover [24]. Emotional exhaustion is related to lifestyle, role overload/role ambiguity/role boundary.
Job strain, personal strain, and personal resources are related to emotional exhaustion, but only
job and personal strains are related to burnout [6]. Crawford et al. [25] found that resources may
reduce burnout. Furthermore, challenging job demands are positively related to engagement as well
as burnout, while hindrance demands are positively related to burnout but negatively related to
engagement. The personal and social capital in work would affect the job stress perception, and then
affect life satisfaction [26]. That implies we may not change personality, but we can change the working
environment and work capital to reduce occupational stress.
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1.3. Work Stress, Exhaustion, and Individual Factor
Personality, lifestyle, working style, work capital, and demographic characteristics can be related
to the perception of stress and exhaustion. Better lifestyle is related to better working ability [21].
In addition, work–family conﬂict and role ambiguity or conﬂict have been connected with work
stress and emotional exhaustion [6,27]. Broader sources of social support are related more strongly
to work-family conﬂicts [28]. Social support from family is also important. Lee et al. [29] found
that the social support from family and from the supervisor may buffer the emotional exhaustion.
However, work-family conﬂict (both work interference with family, and family interference with work)
are related to emotional exhaustion.
Factors that can moderate the inﬂuence of work stress on exhaustion and well-being include
demographics, resilience, personality, self-efﬁcacy, and coping styles. Higher burnout is found to be
related to younger age, race and occupation, ﬁnancial strain, and health status [30]. When people
have higher resilience, their psychological health is better, even in high-stress occupations, and they
experience lower rates of burnout [7]. Athlete’s resilience and coach’s social support moderated
the stress-burnout effect [31]. Resilience is related to psychological health for a high-stress occupation
such as ﬁreﬁghters, and the social support from bosses and the emotional demand show that interaction
affects resilience [32]. Personality is related to exhaustion, too [33]. Having greater self-efﬁcacy
and using positive coping strategies can help to reduce stress and burnout, but not all coping strategies
work [34–37].
1.4. Aging and Work
Under the tsunami of global aging, active aging has been promoted [38], and thus aging effects
for older workers are necessary to explore. Older workers can face more barriers and stressors at work,
such as physical strength limitations and health concerns, gaps related to using new technology,
and the engagement in work. Health has been proven to be related to retirement or exit from labor force,
including physical health and mental health [39–41]. Guglielmi et al. [42] examined the gain cycle from
work demands to job satisfaction, and younger workers respond better than older workers. For those
older (aged 65 or more) workers whose work was in low control, less effort–reward imbalanced work
and having poorer health were less likely to work in the old age. This suggests that the work ability
and work condition determine the participation in work for older adults. Older workers also have
their own expectation of retirement age, and the closer to their planned retirement age, the more likely
they were to disengage from work [43].
However, the barriers about aging depend on job characteristics, and aging is not necessarily to
be a barrier. Blue-collar workers were less likely still working at age 65, while white-collar workers
were more likely to continue work [44]. Older workers are more resilient than younger ones against
work-family conﬂicts for academic employees, and older workers are more capable at buffering
workload stress and life satisfaction in service sectors [45]. Older workers seem to have higher
emotional suppression at work [46,47]. Jason et al. [48] used the socio-ecological model to examine
the multiple chronic conditions and resilience effects on workforce transition in late life. By using
the longitudinal two-wave data, resilience buffered the negative effects of multiple chronic conditions
on workforce engagement and remained independent. That implies that having higher resilience
would help maintain work engagement for older workers.
The perception towards older workers or age discrimination may affect the willingness of work
behavior or the psychological state in working [49]. Although ageism may exist in the workplace,
a meta-analysis study found that perceptions regarding older workers are varied, i.e., not entirely
positive or negative [50].
For older workers, environmental factors, physical factors, work rhythm, working relationships,
and work characteristics are all related to the perception of one’s ability to continue to work [51].
Some work strategies help older workers age successfully. Security, relationship development,
continuous learning, and career management strategies predict perceived success at work [52].
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1.5. Background on Taiwan
Taiwan has been an aging society since 1994. Unlike the response of rapidly growing industries
and a well-developed health policy to face the aging trend, labor policy has remained relatively
conservative. The mandated retirement age is 65 years old for the public sector, although people
can work in the private sector until they are 70 years old. In 2014, the labor participation rates for
individuals aged 55–59, 60–64, and 65 years and older were 54.4%, 35.6%, and 8.7%, respectively [53].
The average working time per year in 2016 was 2034 hours, which is much higher than in
the Organization for Economic Co-operation and Development countries [54]. Older cohorts of
workers must face the challenge of new work-related skills and technology, and younger cohorts of
workers seem trapped in a low-salary working environment. The incidence of work-related exhaustion
has increased in recent years. Improving employment and delaying retirement to encourage active
aging for older workers are emerging issues in Taiwan.
2. Materials and Methods
2.1. Data and the Sample
Data were obtained from the Work Orientation module of the 2015 Taiwan Social Change
Survey. The respondents included community-based adults 18 years or older, selected via stratiﬁed
multistage probability proportional sampling from the Taiwanese population. These secondary
data were anonymous when provided by the Survey Research Data Archive of Academia Sinica [55].
The original sample size was 2031, but only those who were working were included for analysis in
this study; a total of 1298 participants. The study received approval from the Medical Research Ethics
Committee beforehand.
2.2. Measures
2.2.1. Subjective Well-Being
Subjective well-being was measured via ﬁve items connected to self-rated health and psychological
health. Self-rated health asked participants to rate their health (both physically and psychologically)
from poor to excellent (scored 1–5). The three psychological health items asked respondents to
indicate the frequency, in the past month, of their experience of speciﬁc feelings: Calm, energetic,
or depressive/down (reverse scoring). The score ranged from 1 to 5, or never to always, respectively.
The Cronbach’s alpha of the 3 items of psychological health was 0.699.
2.2.2. Work Exhaustion
Work exhaustion was measured by three items: How often do you feel physically exhausted?
How often do you feel emotionally exhausted? How often do you feel you cannot stand it? The score
was from 1 to 5, or never (1) to always (5). The Cronbach’s alpha of the 3 items of work exhaustion
was 0.827.
2.2.3. Work Stress
Work stress was measured by six items indicating the frequency of the following work situations:
The work is physically demanding, the work is stressful, it is possible to work at home on weekdays,
usually needing to work on weekends, feeling tired when thinking of work, and thinking of work
while going to sleep. The score was from 1 to 5, never (1) to always (5). The Cronbach’s alpha of
the six kinds of work stress = 0.486, indicating moderate associations of the items. Total work stress
was the sum of six items, scored from 6 to 30.
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2.2.4. Demographics
The demographic variables included age (18–39, 40–54, 55–64, 65–74, and 75+), gender (male = 1,
and female = 0), education (ordinal score from 1 to 7, indicating illiteracy, informal education,
elementary school, primary high school, senior high school, college or university, and graduate or
above), marital status (having a spouse = 1, and no spouse = 0), and individual income (ordinal score
from 1 to 23).
2.2.5. Individual Working Factors
Working style represents an individual’s style in approaching work and reﬂects personality to
some degree. Six items were used to measure working style: Likes to try something new or unusual
thing/activity, likes to try a unique way to learn something new, likes to use common ways to solve
problems, likes to wait for others to start ﬁrst at work, prepares for future needs, demands or changes
in advance, and plans before work.
2.2.6. Organizational Work-Related Factors
The following variables were used to deﬁne the working environment:
1. Job satisfaction; scored from 1 to 7, indicating very unsatisfactory to very satisfactory.
2. Underpay; how reasonable you ﬁnd the salary you are paid by the company/institution,
based on ﬁve dimensions: Skills, contribution, experience, performance, and responsibility. The rating
in ﬁve dimensions was scored from 1 to 5, or from very reasonable to very unreasonable. The overall
score of the ﬁve items (5–25) was used as the score of the degree of feeling underpaid.
3. Interpersonal environment; how you rate the interpersonal relationships in your work
setting, that is, relationships between supervisors and staff and relationships among coworkers.
Each was scored from 1 to 5, or from very good to very poor.
4. Family-work conﬂict; how frequently work interferes with family life and how frequently
family life interferes with work: Each item was coded from never to always, scored, in total, from 2–10.
5. Discrimination at work; experience of being discriminated at work in the past ﬁve years
(yes/no).
6. Bullying at work; experience of being bullied at work in the past ﬁve years (yes/no).
7. Women’s inequality; agreement that female workers are treated as equal to male workers in
six domains: Recruitment, pay, getting higher education degree while working, being an advisor,
promotions, and work stability. Each item was scored from 1 (strong agreement) to 5 (strong disagreement).
The total score was from 6–30.
2.2.7. Social Work-Related Factors
One variable is the rating of the worsening of wealth disparity in society, scored from 1
(strong disagreement) to 7 (strong agreement). The other variable is the perception that it is difficult
finding a good job compared with previous times. The score was from 1 to 7, or strong disagreement to
strong agreement.
2.3. Analysis
Descriptive analysis, one-way analysis of variance, and linear regression analysis were conducted on
the data. The correlation matrix of the variables were listed in the please see Supplementary Material.
3. Results
Table 1 shows the results of the descriptive analysis of the sample characteristics. Table 2 shows
the age group differences in well-being, exhaustion, stress, and related factors. There were signiﬁcant
differences in self-rated heath across age groups, especially between the group aged 18–39 and older
groups, with the younger groups reporting better self-rated health. There were also age differences
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in psychological health, but the main differences came from the group aged 18–39, who had lower
psychological health, and the group aged 55–64, who had better psychological health. Among the three
exhaustion variables, there were only signiﬁcant age differences in physical exhaustion and the group
aged 55–64, which were physically exhausted compared with the other groups. Emotional exhaustion
and the feeling of barely standing it were nonsigniﬁcant across age groups. Younger workers
reported higher work stress, being in a physically demanding job, greater self-rated work pressure,
not being able to work at home, feeling tired before work, and thinking about work before sleep
more than older groups did. The only exception was that the need to work on weekends was more
stressful for the group aged 65–74. Younger groups used more new methods, following others less
and being more creative at work, than older groups. Younger groups also had worse relationships
with coworkers, reported more work-family conﬂicts, and were more likely to be discriminated against
than the older groups but, generally, job satisfaction was not signiﬁcantly different across age groups.
Difﬁculty ﬁnding a good job compared with older cohorts was greater in younger groups than in
older groups.
Table 1. Description of the sample (n = 1298).
Variables

Mean (SD) or %

Demographics
Age groups (%)
Age 18–39
Age 40–54
Age 55–64
Age 65–74
Age 75+
Sex (male %)
Education (ordinal 1–7)
Marital status (having spouse %)
Individual Income (ordinal 1–23)

48.6%
31.9%
15.4%
3.5%
0.5%
56.1%
5.270 (1.142)
57.2%
6.060 (3.692)

Well-being, exhaustion and stress
Psychological health
Self-rated health
Exhaustion (total)
Physically exhausted
Emotionally exhausted
Can’t stand or hang on anymore
Work Stress (total)
Physical demanding
Having work pressure
Cannot work at home
Need to work in weekends
Feeling tired before work
Thinking of work while going to sleep

11.000 (2.230)
2.824 (1.063)
6.453 (2.541)
2.436 (1.032)
2.270 (0.985)
1.745 (0.928)
18.07 (3.92)
3.008 (1.240)
3.151 (1.186)
4.161 (1.318)
3.119 (1.399)
2.152 (1.073)
2.459 (1.167)

Individual working factors
Working style:
Working style:
Working style:
Working style:

new ways
follow others
prepare in advance
creative
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Table 1. Cont.
Variables

Mean (SD) or %

Organizational factors
Job satisfaction
Underpay
Relationship with co-workers
Work-family conﬂicts
Discrimination in work experience (yes %)
Bully in work experience (yes %)
Women discrimination in work

5.309 (2.666)
12.030 (4.420)
3.730 (1.170)
3.530 (1.630)
13.2%
7.3%
14.784 (5.233)

Social factors
Disparity in society
Difﬁcult ﬁnding a good job for current cohorts

6.450 (0.984)
3.379 (1.178)

Table 2. Age group differences in well-being and work factors by one-way ANOVA.
Variables

Age 18–39
(n = 630)

Age 40–54
(n = 408)

Age 55–64
(n = 200)

Age 65–74
(n = 45)

Age 75+
(n = 7)

Self-rated health
Psychological health
Exhaustion

2.97 (1.07)
10.72 (2.21)
6.61 (2.44)

2.69 (1.03)
11.15 (2.19)
6.52 (2.71)

2.79 (1.02)
11.63 (2.12)
5.91 (2.40)

2.26 (1.10)
10.91 (2.53)
6.11 (2.43)

2.29 (1.38)
10.43 (3.10)
6.43 (4.08)

***
***
*
**

Sig.

Physically exhausted

2.47 (0.99)

2.52 (1.10)

2.18 (098)

2.37 (1.00)

2.43 (1.40)

Emotionally exhausted
Can’t stand it anymore

2.34 (0.97)
1.79 (0.92)

2.23 (1.02)
1.76 (0.95)

2.14 (0.94)
1.60 (0.88)

2.15 (0.99)
1.59 (0.86)

2.43 (1.40)
1.57 (1.51)

Work stress (total)

18.79 (3.77)

18.01 (3.95)

16.52 (3.70)

16.29 (3.65)

13.00 (3.37)

***

Stress: Physically demanding

3.04 (1.23)

3.01 (1.25)

2.96 (1.25)

2.96 (1.23)

1.57 (0.79)

*

Stress: Self-reported stressful
in work

3.29 (1.15)

3.24 (1.16)

2.76 (1.17)

2.29 (1.18)

1.71 (1.12)

***

Stress: Cannot work at home

4.38 (1.14)

3.98 (1.44)

3.94 (1.44)

3.76 (1.45)

3.71 (1.50)

***

Stress: Need to work
in weekends

3.12 (1.36)

3.17 (1.38)

2.92 (1.50)

3.61 (1.39)

2.86 (1.77)

*

Stress: Feeling tired
before work

2.41 (1.07)

2.05 (1.04)

1.70 (0.97)

1.70 (087)

1.14 (0.38)

***

Stress: Thinking of work
while going to sleep

2.55 (1.16)

2.57 (1.14)

2.25 (1.18)

2.17 (1.29)

2.00 (1.29)

**

New methods

7.07 (1.61)

6.26 (1.83)

6.13 (1.82)

5.59 (1.66)

4.86 (1.57)

***

Follow others
Prepare in advance
Creative in work
Job satisfaction
Underpay
Relationship with co-workers

7.07 (1.61)
7.79 (1.19)
10.76 (2.59)
5.22 (3.69)
11.99 (4.25)
3.78 (1.17)

6.26 (1.83)
7.97 (1.21)
10.78 (2.98)
5.30 (0.96)
12.26 (4.51)
3.79 (1.15)

6.13 (1.82)
7.93 (1.38)
10.84 (3.11)
5.54 (0.95)
11.45 (4.45)
3.53 (1.21)

5.59 (1.66)
7.70 (1.52)
9.59 (3.39)
5.59 (1.05)
13.05 (5.45)
3.36 (1.08)

4.86 1.57)
7.71 (0.76)
9.00 (3.00)
5.43 (0.98)
12.29 (6.18)
3.20 (1.10)

**

*

Work-family conﬂicts

3.62 (1.58)

3.69 (1.76)

3.10 (1.51)

2.69 (1.28)

2.00 (0.00)

***

Discrimination
Bully
Women inequality
Disparity in society
Difﬁcult ﬁnding a good job

0.15 (0.35)
0.08 (0.28)
14.72 (5.28)
6.46 (0.96)
3.56 (1.10)

0.14 (0.35)
0.08 (0.27)
14.90 (5.33)
6.48 (0.94)
3.31 (1.18)

0.09 (0.28)
0.05 (0.21)
14.79 (5.04)
6.41 (1.06)
3.03 (1.26)

0.04 (0.21)
0.04 (0.21)
14.50 (4.55)
6.36 (1.22)
3.04 (1.31)

0.00 (0.00)
0.00 (0.00)
15.57 (4.54)
5.71 (1.70)
3.17 (0.98)

*

Post hoc test
Signiﬁcant difference
(age 18–39) vs. (age 40–54, 65–74)
(age 18–39) vs. (age55–64)
(age 18–39) vs. (age55–64)
(age 18–39) vs. (age 55–64),
(age 40–54) vs. (age 55–64)

(age 18–39) vs. (age 40–54, 55–64,
65–74, 75+),
(age 40–54) vs. (age 55–64)
(age 18–39) vs. (age75+)
(age 18–39) vs. (age 55–64,
65–74, 75+)
(age 40–54) vs. (age55–64, 65–74,
75+)
(age 18–39) vs. (age 40–54,
55–64, 65–74)

(age 18–39) vs. (age 40–54, 55–64,
65–74, 75+),
(age 40–54) vs. (age 55–64)
(age 18–39) vs. (age 55–64),
(age 40–54) vs. (age 55–64)
(age 18–39) vs. (age 40–54, 55–64,
65–74, 75+),

*

***

(age 18–39) vs.
(age 55–64, 65–74),
(age 40–54) vs. (age 55–64, 65–74)

(age 18–39) vs. (age40–54, 55–64)

Note: n = 1298. Discrimination and bully experiences were coded as 0/1. Analysis by one-way ANOVA with Scheffe
post-hoc test. * p <0.05, ** p <0.01, *** p <0.001.

Table 3 shows the association of related factors with three types of exhaustion and total exhaustion
according to linear regression models. Age groups were set as an ordinal variable in the models,
but age was not signiﬁcant in models M1 to M4. Factors related to physical exhaustion (M1, R2 = 0.304)
included being female, greater physical stress, higher self-rated stress, being more tired, being more
likely to think about work before sleep, having greater work-family conﬂict, experiencing greater
discrimination against women, and difﬁcult ﬁnding a good job. Factors related to emotional exhaustion
(M2, R2 = 0.308) included being female, lower education, higher self-rated stress, feeling tired,
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thinking about work more often before sleep, lower job satisfaction, more work-family conﬂicts,
and feeling difﬁcult ﬁnding a good job. Factors related to feeling one can no longer stand it
(M3, R2 = 0.301) included lower individual income, more physical stress, greater self-rated stress,
less need to work on weekends, feeling more tired, thinking about work more often before sleep,
lower job satisfaction, more work-family conﬂict, experiencing discrimination at work, and feeling
difﬁcult ﬁnding a good job. Finally, M4 (R2 = 0.397) showed the total exhaustion score predicted by
associated factors, with signiﬁcant factors including being female, lower education, lower individual
income, more physical stress, greater self-rated stress, less need to work on weekends, feeling more
tired, thinking of work more often before sleep, less job satisfaction, more work-family conﬂicts,
discrimination at work, and feeling difﬁcult ﬁnding a good job.
Table 3. Different exhaustion of workers and associated factors by linear regression.
Variable

M1: Physically exhausted
B (SE)

M2: Emotionally exhausted
B (SE)

M3: Cannot hang on anymore
B (SE)

M4: Total Exhaustion
B (SE)

0.042 (0.042)
−0.233 (0.056) ***
−0.055 (0.035)

0.030 (0.040)
−0.188 (0.054) ***
−0.071 (0.034) *

0.040 (0.037)
−0.082 (0.050)
−0.058 (0.031)

0.111 (0.095)
−0.503 (0.128) ***
−0.183 (0.080) *

Age
Sex (male)
Education
Marital status
(having spouse)
Individual income
Stress: physical
Stress: stressful
Stress: at home
Stress: weekends
Stress: tired
Stress: think before sleep
Creative in work
New methods
Follow in work
Prepare in work
Job satisfaction
Underpay
Co-worker relationship
Work-family conﬂicts
Discrimination
Bully
Women discrimination
Disparity in society
Difﬁcult ﬁnding a good job

−0.034 (0.059)

−0.062 (0.056)

−0.034 (0.053)

−0.130 (0.134)

−0.012 (0.009)
0.172 (0.025) ***
0.143 (0.029) ***
0.013 (0.023)
−0.018 (0.021)
0.127 (0.029) ***
0.081 (0.027) **
0.017 (0.011)
0.005 (0.017)
−0.027 (0.018)
−0.004 (0.024)
−0.020 (0.032)
0.007 (0.007)
0.024 (0.025)
0.112 (0.020 ***
0.112 (0.081)
−0.043 (0.103)
0.011 (0.005) *
0.014 (0.027)
0.053 (0.023) *

−0.017 (0.009)
0.033 (0.024)
0.149 (0.028) ***
0.036 (0.022)
−0.027 (0.020)
0.165 (0.028) ***
0.081 (0.026) **
0.005 (0.011)
−0.011 (0.016)
0.004 (0.017)
0.012 (0.023)
−0.098 (0.031) **
0.005 (0.007)
0.001 (0.024)
0.111 (0.019) ***
0.131 (0.078)
0.068 (0.099)
0.002 (0.005)
−0.003 (0.026)
0.062 (0.022) **

−0.019 (0.008) *
0.083 (0.022) ***
0.107 (0.026) ***
0.031 90.021)
−0.054 (0.019) **
0.159 (0.026) ***
0.064 (0.024) **
0.002 (0.010)
−0.011 (0.015)
0.021 (0.016)
0.001 (0.022)
−0.075 (0.029) *
0.004 (0.006)
4.631×10−5 (0.023)
0.100 (0.018) ***
0.288 (0.073) ***
0.030 (0.093)
−0.006 (.005)
0.021 (0.025)
0.051 (0.021) *

−0.047 (0.020) *
0.288 (0.056) ***
0.400 (0.065) ***
0.080 (0.052)
−0.099 (0.047) *
0.451 (0.067) ***
0.226 (0.061) ***
0.023 (0.026)
−0.017 (0.038)
−0.003 (0.041)
0.010 (0.055)
−0.194 (0.074) **
0.017 (0.016)
0.026 (0.058)
0.323 (0.045) ***
0.542 (0.185) **
0.055 (0.235)
0.008 (0.012)
0.032 (0.063)
0.166 (0.053) **

R square

0.304

0.308

0.301

0.397

Note: n = 1154. B (SE) stands for beta coefﬁcient (standard error). Categorical variable reference groups: Sex (female),
and marital status (no spouse). Constants were omitted. * p <0.05, ** p <0.01, ** p <0.001.

The linear regression models of the association of self-rated and psychological health with related
factors in the hierarchies are shown in Tables 4 and 5, respectively. Table 4 shows the association of
self-rated health and associated factors. Age was not signiﬁcant in M5a but, when other variables
were added in M5b to M5e, age (being older) was signiﬁcantly related to worse self-rated health.
Total work stress was not signiﬁcantly related to self-rated health, but the three types of exhaustion
were signiﬁcantly related to worse self-rated health in M5b to M5e, with emotional exhaustion having
a larger coefﬁcient for self-rated health than the other two types of exhaustion. Models M5c to
M5e added individual working style, organizational factors, and social factors in the hierarchy to
present the ecological effect. Being creative at work and using new methods to solve problems,
higher job satisfaction, fewer work-family conﬂicts, less discrimination against women at work,
and feeling difﬁcult ﬁnding a good job compared with older cohorts were signiﬁcantly related to worse
self-rated health.
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Table 4. Self-rated health of workers and association with work stress and exhaustion by linear regression.
Variable

M5a
B (SE)

M5b
B (SE)

M5c
B (SE)

M5d
B (SE)

M5e
B (SE)

Individual demographic factors
Age
Sex (male)
Education
Marital status
Individual income

−0.046 (0.049)
0.163 (0.067) *
0.080 (0.039) *
−0.055 (0.071)
0.007 (0.010)

−0.103 (0.046) *
0.103 (0.062)
0.076 (0.036) *
−0.060 (0.065)
0.002 (0.009)

−0.102 (0.046) *
0.088 (0.061)
0.028 (0.037)
−0.061 (0.065)
−0.007 (0.009)

−0.104 (0.045) *
0.084 (0.061)
0.063 (0.037)
−0.027 (0.064)
−0.009 (0.009)

−0.111 (0.045) *
0.099 (0.061)
0.076 (0.037) *
−0.034 (0.064)
−0.010 (0.009)

−0.006 (0.009)
−0.138 (0.039) **
−0.200 (0.046) ***
−0.152 (0.047) **

−0.006 (0.009)
−0.155 (0.039) ***
−0.197 (0.045) ***
−0.140 (0.046) **

0.003 (0.009)
−0.128 (0.039) **
−0.165 (0.045) ***
−0.126 (0.046) **

0.002 (0.009)
−0.125 (0.039) **
−0.159 (0.045) ***
−0.121 (0.046) **

0.044 (0.012) ***
0.064 (0.018) **
−0.012 (0.020)
0.044 (0.027)

0.038 (0.012) **
0.060 (0.018) **
−0.010 (0.020)
0.039 (0.026)

0.036 (0.012) **
0.059 (0.018) **
−0.009 (0.020)
0.035 (0.026)

0.081 (0.035) *
0.000 (0.008)
−0.037 (0.028)
−0.063 (0.022) **
−0.042 (0.090)
0.139 (0.113)
−0.023 (0.006) ***

0.082 (0.035) *
0.001 (0.008)
−0.038 (0.028)
−0.061 (0.022) **
−0.036 (0.090)
0.135 (0.113)
−0.022 (0.006) ***

Exhaustion and stress
Total work stress
Physically exhausted
Emotionally exhausted
Cannot hang on anymore
Individual working factors
Creative in work
New methods
Follow in work
Prepare in work
Organizational factors
Job satisfaction
Underpay
Co-worker relationship
Work-family conﬂicts
Discrimination experience
Bully experience
Women discrimination
Social factors

−0.004 (0.030)
−0.070 (0.026) **

Disparity in society
Difﬁcult ﬁnding a good job
R square

0.020

0.171

0.207

0.238

0.244

Note: n = 1154. B (SE) stands for beta coefﬁcient (standard error). Categorical variable reference groups: Sex (female),
and marital status (no spouse). Constants were omitted. * p <0.05, ** p <0.01, *** p <0.001.

Table 5 shows the hierarchical linear regression of psychological health with demographics,
stress and exhaustion, individual working factors, organizational factors, and social factors,
from M6a to M6e. Since age shows a reverse-U-shaped relationship with psychological health in Table 2,
the age group (ordinal) and its square were both added in the models in Table 5. Age (being older)
was related to better psychological health, but age squared was signiﬁcant when exhaustion and other
factors were added from M6b to M5e. This result indicates that being older was related to better
psychological health, but being even older offset the protective effect and reduced psychological health;
in other words, middle-aged workers had better psychological health than younger and older worker
age groups. Total work stress was signiﬁcantly related to lower psychological health in M6b and M6c,
but when organizational factors were added, the effect of work stress was not signiﬁcant. Three types of
exhaustion still had strong effects on worsening psychological health, especially emotional exhaustion,
and the inability to stand it anymore in the last model, M6e was closely related to psychological health.
Creativity, better job satisfaction, better coworker relationships, and fewer work-family conﬂicts were
related to better psychological health.
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Table 5. Psychological health of workers and association with work stress and exhaustion by
linear regression.
Variable

M6a
B (SE)

M6b
B (SE)

M6c
B (SE)

M6d
B (SE)

M6e
B (SE)

0.955 (0.293) **
−0.202 (0.065) **
0.010 (0.109)
−0.058 (0.063)
0.135 (0.117)
0.017 (0.016)

0.857 (0.293) **
−0.189 (0.065) **
0.019 (0.109)
−0.078 (0.065)
0.093 (0.117)
0.006 (0.016)

0.923 (0.289) **
−0.203 (0.064) **
0.041 (0.108)
0.003 (0.065)
0.126 (0.115)
−0.006 (0.017)

0.905 (0.289) **
−0.200 (0.064) **
0.049 (0.108)
0.009 (0.065)
0.121 (0.116)
−0.006 (0.017)

−0.048 (0.016) **
−0.208 (0.069) **
−0.739 (0.080) ***
−0.599 (0.081) ***

−0.050 (0.016) **
−0.228 (0.069) **
−0.739 (0.080) ***
−0.583 (0.081) ***

−0.024 90.016)
−0.194 (0.068) **
−0.665 (0.079) ***
−0.529 (0.081) ***

−0.025 (0.016)
−0.193 (0.068) **
−0.660 (0.079) ***
0.528 (0.081) ***

0.067 (0.022) **
−0.054 (0.033)
−0.051 (0.035)
0.047 (0.047)

0.056 (0.021) *
−0.057 (0.032)
−0.039 (0.035)
0.033 (0.046)

0.053 (0.022) *
−0.057 (0.032)
−0.039 (0.035)
0.030 (0.046)

0.215 (0.062) **
−0.010 (0.013)
−0.109 (0.049) *
−0.100 (0.038) **
−0.116 (0.158)
−0.105 (0.199)
−0.019 (0.010)

0.215 (0.062) **
−0.010 (0.013)
−0.109 (0.049) *
−0.098 (0.038) *
−0.110 (0.158)
−0.108 (0.200)
−0.019 (0.010)

Individual demographic factors
Age
Age square
Sex (male)
Education
Marital status
Individual income

0.942 (0.377) *
−0.150 (0.084)
0.164 (0.138)
−0.047 (0.081)
0.180 (0.150)
0.038 (0.021)

Exhaustion and stress
Total work stress
Physically exhausted
Emotionally exhausted
Cannot hang on anymore
Individual working factors
Creative in work
New methods
Follow in work
Prepare in work
Organizational factors
Job satisfaction
Underpay
Co-worker relationship
Work-family conﬂicts
Discrimination experience
Bully experience
Women discrimination
Social factors
Disparity in society
Difﬁcult ﬁnding a good job
R square

0.038 (0.053)
−0.049 (0.045)
0.035

0.421

0.430

0.457

0.458

Note: n = 1154. B (SE) stands for beta coefﬁcient (standard error). Categorical variable reference groups: Sex (female),
and marital status (no spouse). Constants were omitted. * p <0.05, ** p <0.01, *** p <0.001.

4. Discussion
This study examined the relations between work stress, exhaustion, and well-being
with demographics and working style, organizational, and social factors among workers across age groups.
Three types of exhaustion affected self-rated health and psychological health. Individual, organizational,
and social factors showed effects on exhaustion and well-being. Being creative at work and new individual
working style methods, better job satisfaction, and fewer work-family conflicts were related to both
self-rated health and psychological health. Discrimination against women and difficulty finding a good job
were related to self-rated health, while coworker relationship quality was related to psychological health.
Older age showed a negative linear effect on self-rated health, while age showed a reverse-U-shaped
relation with psychological health.
4.1. Work Stress, Exhaustion, and Well-Being
Six kinds of work stress were reported and the relations to three types of exhaustions were
examined. Physical working stress was related to physical exhaustion and feeling unable to stand it
any longer. Self-reports of being stressed, feeling tired, and thinking of work before sleep were
also related to all three types of exhaustion. Psychological feelings of work stress being closely related
to exhaustion were explained by the stress model [17] and empirical studies. However, stress from
unusual shifts or workplaces was not signiﬁcant, because the respondents were pooled from all types of
workers, such that their work characteristics could not be separated. Although work stress was related
to exhaustion, it was not signiﬁcantly related to self-rated health or psychological health. It is possible
that the variance is mostly explained by exhaustion or that work stress has only an indirect effect on
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well-being through exhaustion. Therefore, exhaustion does not necessarily occur under stress if there
are fewer risk factors and more protective factors.
4.2. Individual Factors in Exhaustion and Well-Being
Creativity was signiﬁcantly related to both self-rated and psychological health, and using new
methods was related to self-rated health when age and other factors were controlled for. Working style
is not only about an individual’s personality [21], but is also related to on-the-job training in
the organization. Working style can be protective in self-rated health and psychological health,
and such training is worth the investment of employers.
Female workers reported higher levels of physical and emotional exhaustion, and lower
psychological health than male workers. Female workers might encounter greater work-family
conﬂicts due to gender roles [31], or are more likely to perceive mistreatment in the workplace [56].
4.3. Organizational Factors in Exhaustion and Well-Being
Previous research has indicated that organizational factors such as low rewards [15,19], based on
the effort–reward model [5], and interpersonal support [6,9,23–25] affect exhaustion, and well-being.
This study also showed similar ﬁndings, but organizational factors had different effects on self-rated
health and psychological health. Job satisfaction represents comprehensive organizational inﬂuences
on self-rated and psychological health. Work-family conﬂict is related to individual factors too,
but it is categorized as an organizational factor in this study. Work-family conﬂict represents
role conﬂicts and affects well-being [6,27–29]. In addition to family support, poorer coworker
relationships were signiﬁcantly related to worse psychological health in this study, whereas underpay
was not. The effort–reward imbalance model [5] explains how organizational or family social
support and a feeling of belonging, are higher psychological needs and more strongly related to
psychological health.
An atmosphere of discrimination against women was also signiﬁcantly related to poorer self-rated
health and greater psychological exhaustion. Even though gender discrimination is forbidden or
constrained by law, subtle gender discrimination can still exist [57], and such a women-unfriendly
discriminatory atmosphere makes female workers unequal and causes greater exhaustion and lower
levels of well-being.
4.4. Socail Actors in Exhaustion and Well-Being
Social disparity was not significantly related to exhaustion or well-being. However, greater difficulty
finding a good job for current cohorts was related to greater exhaustion and worse self-rated health.
This means a cohort ecological transition could exist. Younger cohorts also reported it was more difficult
to find a good job than older worker cohorts. One explanation is that the economic recession and social
pressure for younger cohorts in the workplace nowadays might not be surmountable by the individual
alone, as before. Furthermore, younger workers might need to tolerate worse working conditions
than before. The other explanation is that younger cohorts are more vulnerable to work demands
than older cohorts and thus feel more easily defeated in work settings. Working hard, having a skill,
or obtaining higher education might have been useful strategies for a good life in the past, but younger
worker cohorts today may need more help to adapt a rapidly changing world.
4.5. Age Differences
Younger workers reported greater work stress and had more work-family conﬂicts, and more
recent discriminatory experiences. It is possible that younger workers are still learning to ﬁt
into the working environment or that older workers are more resilient in adapting to a changing
environment [58]. Resilience has been suggested as an important factor in reducing burnout
at work [7,31,32,48]. In addition, adapting and coping strategies, although not as important as systemic
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reforms, could help workers in managing their work stress. It is also possible that younger workers
face harsher working conditions and older workers have greater autonomy in their work [59].
Older workers had worse self-rated health. However, the age effect was not always linear. In this
study, psychological health showed a reversed-U-shape with age; ﬁrst increasing with age and then
declining after middle age. The results indicated that older workers used fewer new methods and less
creative ways of dealing with work problems, and had less social support from coworkers than younger
workers did. It seems that declining health and creativity with age could affect individuals’ potential
to deal with work challenges and offset the psychological resilience of older workers in psychological
health. The results also imply that the psychological obstacles for older workers in adaptation to new
challenges [60] might not be as great as they imagine. It might be realistic to encourage a vision of active
aging for older workers if appropriate organizational interventions are effective. Health promotion
and training for workers of all ages to use new methods and creative thinking, transforming older
workers’ experience with better working methods, and providing social support from coworker for
workers of all ages (including older ones) are potentially beneﬁcial to work outcomes and workers’
well-being in the long run.
4.6. Limitations
This study has some limitations. First, the data were secondary data and some of the variables
were not available. Second, the differences in occupations could require different working styles
and produce different working stresses. Due to the limited number of cases, this study did not intend
to compare occupational differences. Third, the data were cross-sectional and the causal relation
of the working environment and style with stress, exhaustion, and well-being cannot be conﬁrmed.
Only the associations among them could be examined. However, the data contained many work-related
variables suitable for exploring associations between work and well-being issues across age groups.
5. Conclusions
Individual, organizational, and social factors are related to work exhaustion and well-being
under work stress. Older ages showed a negative linear relation with self-rated health, while age
showed a reverse-U-shaped relation with psychological health. The resilience of older workers could
be an opportunity for the global active aging trend and interventions to support older workers in
organizations would be beneﬁcial. Creating a healthy and reasonable working environment through
policy is suggested. Future research about useful policy strategies to improve active aging for older
workers is suggested.
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Abstract: The fast population ageing has generated and will continue to generate large social, economic
and health challenges in the 21th century in Australia, and many other developed and developing
countries. Population ageing is projected to lead to workforce shortages, welfare dependency, ﬁscal
unsustainability, and a higher burden of chronic diseases on health care system. Promoting health and
sustainable work capacity among mature age and older workers hence becomes the most important
and critical way to address all these challenges. This paper used the pooled data from the longitudinal
Household, Incomes and Labour Dynamics in Australia (HILDA) survey 2002–2011 data to investigate
common and diﬀerent factors predicting voluntary or involuntary workforce transitions among
workers aged 45 to 64. Long term health conditions and preference to work less hours increased while
having a working partner and proportion of paid years decreased both voluntary and involuntary
work force transitions. Besides these four common factors, the voluntary and involuntary workforce
transitions had very diﬀerent underlying mechanisms. Our ﬁndings suggest that government policies
aimed at promoting workforce participation at later life should be directed speciﬁcally to life-long
health promotion and continuous employment as well as diﬀerent factors driving voluntary and
involuntary workforce transitions, such as life-long training, healthy lifestyles, work ﬂexibility, ageing
friendly workplace, and job security.
Keywords: predictors; voluntary; involuntary; workforce transitions; mature ages; Australia

1. Introduction
The Australian population is ageing fast, with a predicted increase in the old age dependency
ratio (the ratio of older people aged 65 years and over to the working age population aged 15–64 years)
from 21 per cent in 2011 to 38–42 per cent in 2050 [1]. The rapid population ageing in Australia will lead
to shortages of labour force as well as increases in government expenditure on age pensions, health
and aged care services, as stated in the Australian Government’s Intergenerational Report 2010 [2,3].
Maintaining labour force participation at mature ages is considered to be the most constructive
strategy for addressing all the challenges of an ageing society as working longer can not only increase
productivity and tax revenue, but also assist individuals to build resources for their own retirement
income as well as reduce the government’s potential liability [2,4].
However, mature age workers (aged 45–64) in Australia were found to leave employment well
before pension age, and have relatively lower level of workforce participation, when compared to both
domestic younger working age groups and same age groups in other countries of the Organization for
Economic Co-operation and Development (OECD] [5,6]. Though the labour force participation among
mature age Australians has increased substantially from 67 per cent in 2001 to 74 per cent in 2012,
IJERPH 2019, 16, 3769; doi:10.3390/ijerph16193769
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mainly due to the increase in females’ participation in part time jobs according to OECD Statistics [5],
it was still lower than that in the United States and Canada, and much lower than that in New Zealand.
Australian mature-age men saw a downward trend in participation rates that dropped from 85% in
the 1960s to a low of 60% in the 1980s and 1990s, before recovering to 72% in 2011 [6]. Mature age
workers were also found to be disproportionately represented among the long-term and very long
term unemployed in Australia [5,7,8].
The increasing health life expectancies in last two or three decades makes labour force participation
at late life more feasible, especially for those working in less physically demanding jobs. Further
understanding of how ageing impacted on sustainable work ability and why workers left their paid
work at later life early before the age pension age (age 65) are extremely important for workforce
planning and ageing well in an ageing society.
The literature review shows that labour force participation and early retirement are complex
and multidimensional [9–13]. Extensive attention in previous studies has been paid to individual
factors from labour supply side, such as the impacts of ill health [14], ﬁnancial consideration [15],
joint labour supply and family care needs [16], as well as institutional factors, such as universal medical
insurance, eligibility for superannuation, age pensions and income tax system [17] etc., while less
studies focus on factors from labour demand side, such as employment history, work conditions,
and job satisfaction [15,18,19]. Gender diﬀerence is also cognizant in literature. For instance, men are
more likely to consider ﬁnancial aspects, while women are more likely to consider work-life balance,
such as the work and caring responsibilities and the joint retirement decision with their spouses [20].
First of all, poor health, chonic diseases, caring responsibilities, workplace inﬂexibility,
age discrimination, without non-school qualiﬁcations and lack of trainings are found to be the
major barriers to the continuous employment or reemployment of mature age workers [8,14,16].
Secondly, older people working in manual occupations are more likely to get injured or disabled,
or have diﬃculty to meet high physical requirement when age arise, hence they are more likely to
be retrenched at mature age while less likely to be reemployed in other occupations [8,21]. Thirdly,
job dissatisfaction and long term unemployment are found to have strong discouraging eﬀects on
labour force participation at mature age [22,23]. Lastly, the Australian system, including the more
favourable access to superannuation and age/disability pensions as well as the universal health
insurance, is characterised by incentives to retire early, which might contribute to the relatively younger
expected ages of retirement in Australia when compared to United States though both countries have
comparable life expectancies and healthy life expectancies [17].
As there is no longer a mandatory retirement age in Australia and some other developed countries,
retirement can be either voluntary or involuntary aligned with factors inﬂuencing leaving.
There are several studies in Australia looking at the individual characteristics associated with
voluntary and involuntary not working [5,24]. Signiﬁcant diﬀerence was found among the voluntarily
and involuntarily not working groups in terms of individual/household characteristics, labour market
experiences and wellbeing at mature ages [5]. In addition, ‘involuntary’ retirement is associated with a
marked decline across of economic well-being measured by ﬁnancial hardship, and life dissatisfaction,
while there is no decline in economic welfare at anticipated early retirement [4,25,26].
Nevertheless, to our best knowledge, there is no study in Australia so far looking into the common
and diﬀerent factors predicting voluntary and involuntary workforce transitions at mature ages.
This study aims to ﬁll in this research gap by using the nationally representative longitudinal data
drawn from the Household, Incomes and Labour Dynamics in Australia (HILDA) survey 2002–2011
for Australians aged 45–64. The results can serve as evidence to inform researchers, policy makers and
industrial actions to promote workforce longevity hence to better prepare for an ageing society.
One theory and two conceptual approaches are adapted for our study to provide a useful
framework to guide us to select important factors which might predict voluntary and involuntary
workforce transitions at mature ages. The theory of ‘cumulative advantage’ suggests that inequalities
across the life course underlie the increasing gulf between the well-oﬀ and the disadvantages in later
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life [27,28]. Consequently, preventing people from accumulating lifelong disadvantages in health,
education and employment since their earlier life stages could help to delay the onset of chronic
diseases and reduce involuntary workforce transitions at mature age [29]. The ecological model of
aging [30] focuses on the “ﬁt” between individual’s changing capacities, demands and preferences,
with consequences for staying or leaving their current living environment. We modiﬁed this “ﬁt”
approach from living environment to working decision. A ﬂexible and ageing friendly workplace
could help the mature age workers to meet their changing health, ﬁnancial status and preferences hence
stayed at work longer. The second conceptual approach is the “elderly migration” model [31], in which
“push”, “pull”, and “contextual” factors are utilized to predict older people’s decision concerning their
life arrangements. The push and pull factor analysis has also been used for workforce transitions by
Shultz et al. [11], in which push factors are perceived as negative considerations while pull factors as
positive considerations for early retirement.
The aims of this study are to explore:
(1) How lifelong advantages and disadvantages could inﬂuence voluntary and involuntary
workforce transitions at mature ages?
(2) How the changing health capacity and changing preference to work more or less hours could
inﬂuence voluntary and involuntary workforce transitions at mature ages?
(3) How the pull and push factors could inﬂuence voluntary and involuntary workforce transitions
at mature ages?
2. Materials and Methods
2.1. Data
This study utilizes the nationally representative Household Income and Labour Dynamics in
Australia (HILDA) survey data of waves 2 to 11 (representing data for years of 2002–2011). The HILDA
follows the same individuals yearly since 2011 and collect comprehensive information by asking
respondents questions on socio-demographics, labour force participation, employment history, current
working conditions, job satisfaction, income, housing and wellbeing, etc. [32,33].
2.2. Key Measures
We follow the same way in Gong and McNamara [5] and Gong and Kendig [4] to deﬁne voluntary
and involuntary workforce transitions. Mature ages are deﬁned as “aged 45 to 64 years” given that
relatively few people remain in the workforce beyond age 64. Working includes both part time and full
time paid work; not working includes being unemployed or not in labour force during the week before
the survey. Those self-employed are excluded from this study as they have been found in literature to
be very diﬀerent from other workers in terms of working conditions and behaviours [34]
Voluntarily or involuntarily not working at each year was deﬁned according to individual’s
responses to four questions: (1) whether people want a job; (2) if wanting a job, whether they are
looking for a job; (3) if not looking for a job, what are the main reasons; and (4) what are the main
activities when they are not working.
Voluntarily not working is deﬁned when people report that they are (1) not in the labour force,
and do not want a job; (2) not in the labour force and might want a job, but they are not looking for
one because of ‘does not need to work/no time/prefers to look after children/not interested’; or (3) not
in the labour force, do not report whether or not they want a job, and their main activity is one of
‘retired/voluntarily inactive/study/travel/holiday/leisure/doing voluntary job’.
Involuntarily not working includes people who report that they are, (1) unemployed; (2) not in the
labour force but want a job; (3) not in the labour force and want a job, but they are not looking for one
because of own illness, injury or disability/childcare reason/health of someone else/too young or too
old’; or (4) not in the labour force and do not report whether they want a job, and their main activity is
one of ‘home duties/childcare/own illness, injury or disability/caring for ill or disabled person’.
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We then deﬁne voluntary and involuntary workforce transitions as from working in one year
to voluntarily or involuntarily not working in the subsequent year. We have also identiﬁed whether
people had ever returned to paid work after the transitions until the last recorded HILDA wave
(Wave 11 in year 2011) used for this study.
2.3. Methodology
The logistic and multinominal logistic models are utilized to investigate what factors jointly
predicting not working, voluntary or involuntary workforce transitions among Australians aged
45–64 [35,36]. The dependent variables in the regression models are transitions from working at one
year to not working, voluntarily or involuntarily not working when compared to those staying at work
at the subsequent year.
Our methodology recognizes that people at mature ages could leave the workforce for a time and
then returned to paid work. We count each transition from working in one year to not working in the
subsequent year as an independent transition, while the change from one job to another is counted as
no transition group “stayed at work”. For example, if an individual worked in one year, left work in
the subsequent year, and returned to work before or until the last wave (either at a same or diﬀerent
job), we counted as one transition. If an individual worked in one year, left work, returned to work
and left work again before or until the last wave, we counted as two transitions. The preliminary
data check on HILDA survey 2002–2011 indicates that among 1241 workforce transitions in 10 years,
942 occurred on diﬀerent respondents in diﬀerent years with one transition per person, 260 occurred
on 130 respondents with two transitions per person, and 39 happened on 13 respondents with three
transitions per person. Around two thirds of these transitions were associated with not returning to
paid work, while the other one third was associated with returning to paid work before last wave
(year 2011).
As each individual might have zero, one, two or three transitions over ten years, there might be
concern on the autocorrelation and dependence of the residuals in our regression model due to the
use of pooled data of same participants from the longitudinal survey. We have implemented ways to
decrease this potential bias. Firstly, every transition is treated as an independent one in our regression
model with changing age, family structure, ﬁnancial situation and work conditions though gender
and education might be stable over time. Secondly, we use the survey data as cross-sectional one by
restricting all workers aged 45–64 in each of the 10 years so that the respondents aged 45 were diﬀerent
in diﬀerent years; Thirdly, we use the cross-sectional weights (instead of longitudinal weights) in
HILDA survey which were adjusted yearly to make sure the survey data to be nationally representative
in each of the years. Lastly, we have controlled for as much as the individual characteristics and
taken into account the reasons for leaving paid work and main activities after workforce transitions
in deﬁning voluntary and involuntary work force transitions. Consequently, we expect the impact
of the autocorrelation and dependence of the residuals on our modelling estimations to be small.
Nonetheless, we estimate predictors and advise caution in any attempt to interpret our results in terms
of causality [4].
As there is no large cross-sectional survey data in Australia with information on workforce
transitions for older workers aged 45–64, our strategy of using pooled data drawn from diﬀerent waves
of existing longitudinal data could increase the number of transitions and hence be able to estimate the
transition models that would not be possible by using any single year data with small sample size.
This approach is not only feasible, time- and cost-eﬃcient but also permits the study of transitions
occurred in a longer period than was assessed within any single investigation. All the analyses are
conducted by STATA 15.1 (StataCorp LLC, College Station, TX, USA).
2.4. Selected Predictors
According to the theory of ‘cumulative advantage’, ecological model of aging, and the “elderly
migration” model as discussed above, we use, (1) the proportion of paid and unemployed years, tenure

118

IJERPH 2019, 16, 3769

in current occupation, and the highest educational attainment from HILDA survey data to reﬂect
lifelong advantages and disadvantage; (2) whether paying mortgage or whether having a child or
dependent student to reﬂect ﬁnancial status; aging and long term health conditions to reﬂect changing
health capacity and preference to more or less work hours to reﬂect changing preferences; (3) long
term health conditions, job dissatisfaction, ﬁxed term and casual contracts, high local unemployment
rate, working as labourers as push factors, while no mortgage, partnership, partner’s working status
and income, working as professional staﬀ or in public sector as pull factors. Part time work can be
push or pull factor depending on individuals.
The multiple factors associated with work force participation at later life found in the
empirical studies include physical and mental health, educational attainment, tax-transfer, expected
retirement income and health insurance systems, social and employer’s attitudes to ageing, caring
responsibility, work ﬂexibility, access to retraining and support services, occupations and other job
characteristics [7,12–17,22,23].
The predictors controlled for in our ﬁnal regression models are: (1) individual and household
characteristics, including age, age square term, gender, partnership, number of children under age
15, number of dependent students aged 15–24; (2) life-long advantages/disadvantages, including
educational attainment, tenure in current occupation, ratios of paid and unemployed years after
graduation; (3) ﬁnancial factors, including whether paying mortgage or not, partner’s working
status and income; (4) work conditions, including working in public or private sector, employment
type (full time or part time), occupations (professionals, managers, technicians, administration staﬀ,
operators/drivers/labourers etc.), contract type (permanent, casual or ﬁxed term); (5) Changing capacity
and preference, including long term health conditions, preference of work hours (same, more or less
hours); (6) job dissatisfaction on various job aspects (job payment, job security, work itself and working
hours); and (7) state average unemployment rate at the same year when workforce transitions occurred.
Job satisfaction/dissatisfaction is measured by a group of questions in HILDA asking individuals
“How satisﬁed are you with your job (overall, job payment, job security, work itself and working
hours) on a scale of 0 (the most dissatisﬁed) to 10 (the most satisﬁed)?” In this study, we used the job
dissatisfaction with four job aspects (instead of the satisfaction level on job overall). We generate a
dummy variable each aspect of job satisfaction: dissatisﬁed if with a response from 0 to 5 and satisﬁed
if with a response from 6 to 10. The scale (6 out of 10) is used as a threshold for being satisﬁed or not in
this study as 60 out of score 100 is socially perceived as a threshold of being satisﬁed or not during
school evaluation. In addition, the distribution of job satisfaction (as shown in the Appendix ??) shows
that the proportion of respondents with a satisfaction level lower than score 6 was ranging from 10% to
20% in HILDA 2011, which is more close to the proportion of leaving paid work (about 6%) when
compared to the proportion with a satisfaction level lower than the mean or the median (30–50%).
Long term health condition is measured by asking respondents “Does anyone here have any
long-term health condition, disability or impairment, as shown in the showcard (HF7) (1 = yes, 2 = no”?
These include sight problems not corrected by glasses/lenses, hearing problems, speech problems,
blackouts, ﬁts or loss of consciousness, diﬃculty learning or understanding things, limited use of arms
or ﬁngers, diﬃculty gripping things, limited use of feet or legs, a nervous or emotional condition which
requires treatment, any condition that restricts physical activity or physical work (e.g., back problems,
migraines), any disﬁgurement or deformity, any mental illness which requires help or supervision,
shortness of breath or diﬃculty breathing, chronic or recurring pain, long term eﬀects as a result of a
head injury, stroke or other brain damage, a long-term condition or ailment which is still restrictive
even though it is being treated, any other long-term condition such as arthritis, asthma, heart disease,
Alzheimer’s, dementia, etc.
For comparison purpose, we have adjusted income data into 2009 price by indexing them using
the average of monthly Australia national Consumer Price Index (CPI) for each year. The annual
unemployment rate by state WAS generated by the average of ABS monthly unemployment rates [37].
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We use whether people are still paying their mortgage as a proxy for their ﬁnancial status, as wealth
data is only available in every four years in HILDA.
3. Results
3.1. Incidence of Workforce Transitions
As shown in the ﬁrst part of Table 1, the ten-year pooled data yields approximately 1241 work
force transitions from working at one year to not working in the subsequent year: voluntarily not
working (626, or 3.43%), or involuntarily not working (556 or 3.05%), when compared to staying at
work (17,064, or 93.5%). As shown in the second part of Table 2, there are: (1) 490 voluntary transitions
without returning back to work till last wave (year 2011); (2) 136 voluntary transitions returning back to
work until last wave; (3) 282 involuntary transitions without returning back to work till last wave; and
(4) 274 involuntary transitions returning back to work until last wave. After voluntary not working,
only one ﬁfth returned back to work, while after involuntarily not working, around half returned back
to work. This is mainly due to ﬁnancial pressure after leaving their jobs [4,38].
Figure 1 provides the age proﬁles of voluntary and involuntary workforce transitions from one
year to the subsequent year occurred within the survey period of 2002–2011. It shows that at age 45,
people start to exit their jobs slowly and gradually, either voluntarily or involuntarily, with a relatively
higher proportion of involuntary workforce transitions than that of voluntary workforce transitions.
Since age 53, the voluntary workforce transitions increase much more rapidly while the proportion of
involuntary workforce transitions are relatively constant; and voluntary workforce transitions starts
to overwhelm involuntary workforce transitions. For instance, the proportions of voluntary and
involuntary workforce transitions are 1.27 per cent and 2.31 per cent at age 45 years, 3.13 per cent and
2.71 per cent at age 53 years, and 18.84 per cent and 5.31 per cent at age 64 years.
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Figure 1. Age proﬁle of voluntary and involuntary workforce transitions, Australia 2002–2011.
Data source: Authors’ own calculation from the pooled data of HILDA survey 2002–2011.
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The Subsequent
Year
1741
1810
1818
1945
2050
2141
2211
2281
2308
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123
151
129
128
131
111
150
162
156
1241

16
15
20
25
17
16
11
16
0
136

58
68
62
76
68
60
67
87
80
626

Voluntarily Left
Paid Work

13
29
22
23
27
25
36
37
70
282

Involuntarily Left Paid
Work Until Last Wave

Left Paid
Work
11
21
2
2
4
5
7
1
6
59

Left Paid Work But Can
Not Be Identiﬁed

41
33
43
27
32
21
40
37
0
274

Involuntarily Left Paid Work
but Back Before Last Wave

54
62
65
50
59
46
76
74
70
556

Involuntarily
Left Paid Work

Source: Authors’ own calculation from HILDA survey 2002–2011. Notes: (1) The ﬁrst part of this table (panel A) presents the number of work force transitions by voluntarily or
involuntarily not working occurred in every year and the sum of these transitions when compared to staying at paid work; (2) the second part of this table (panel B) reports the number
of voluntary or involuntary work force transitions by whether returning back to paid work until the last HILDA wave (year 2011) and the sum of the transitions; (3) As shown in the ﬁrst
part of this table, (panel A), there were about 1182 (626 + 556) total voluntary and involuntary workforce transitions occurred in 10 years. The sum of transitions is the sum of the lines in
every wave in the same part of this table; (4) the number of work force transitions is diﬀerent from the number of participants. There were 106–161 workers with voluntary or involuntary
transitions from working to not working within subsequent year but they were occurred on diﬀerent people. (5) One participant might have zero, one, two or three transitions within
10 years. Among 1241 workforce transitions in 10 years, 942 occurred on diﬀerent respondents in diﬀerent years with one transition per person, 260 occurred on 130 respondents with 2
transitions per person, and 39 happened on 13 respondents with 3 transitions per person.

42
53
42
51
51
44
56
71
80
490

Panel B.

1618
1659
1689
1817
1919
2030
2061
2119
2152
17,064

Staying at
Paid Work

Voluntarily Left Paid Work
but Back Before Last Wave

Same Participants at
the Subsequent Year

Voluntarily Left Paid
Work Until Last Wave

1845
1929
1906
2021
2132
2214
2291
2366
2399

Number of Workers
at the Base Year

The Subsequent
Year

2002
2003
2003
2004
2004
2005
2005
2006
2006
2007
2007
2008
2008
2009
2009
2010
2010
2011
Sum of transitions

The Base
Year

2002
2003
2003
2004
2004
2005
2005
2006
2006
2007
2007
2008
2008
2009
2009
2010
2010
2011
Sum of transitions

The Base
Year

Panel A.

Table 1. Number of workforce transitions occurred in each year, years 2002–2011.
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3.2. Individual Characteristics and Work Conditions
Table 2 presents the individual characteristics and work conditions associated with workforce
transitions which are used in the ﬁnal regression model. It shows that the total number of workforce
transitions from working to not working is 16,811, in which, 15,701 were staying at work, 563 voluntarily
not working, 492 involuntarily not working, 55 were not working but ‘unable to be determined’ as
voluntary or involuntary one.
When transitions occurred, the average age of workers in our study was 52.23 years. About 51 per
cent of them were males, 76 per cent currently had a partner while 24 per cent did not have a partner
(never married, or previously with a partner). On average, there were 0.31 children (younger than
15 years) and 0.34 dependent students (aged 15–24 and at school) per household. About 38 per cent
of mature age workers had a degree/diploma, 25 per cent with a certiﬁcate, 10 per cent with year 12
completion and 27 per cent ﬁnishing year 11 or below. The proportion with any long-term health
condition was about 21 per cent.
Regarding working or not at mature ages, the most important ﬁnancial concerns are whether still
paying mortgage, eligibility to superannuation, whether partner is working or not and by how much
income [39,40]. In our study, 44 per cent of mature age workers were still paying their mortgages,
32 percent of them were eligible for superannuation and only 0.31 percent of mature age workers did
not have any superannuation (as age and age square term are highly correlated to whether eligible for
superannuation, hence we have removed the variable “whether eligible for superannuation” from the
ﬁnal regression). Among those with a partner, 80 per cent of their partners were working, and the
average annual income of working partners was AU$74, 230 at 2009 price.
When transitions occurred, the average tenure in current occupation was 14.37 years. After
graduation, on average, 87 per cent of years after graduation were paid years and 2 per cent were
unemployed years. 35 percent of respondents were working in public sector and more than two thirds
(73 per cent) were working full time and 27 per cent working part time. About 38 per cent were
managers and professionals, 11 per cent were technicians; 34 per cent were workers, sales, clericals
or administrative staﬀ; and 17 per cent were operators/drivers/labourers. The majority (76 per cent)
had a permanent or ongoing contract, 9 per cent had ﬁxed term contract, 15 per cent were working
on a casual base, and very few were on other contract types. More than half of people (58 per cent)
preferred to work the same hours as they currently did, about one third (32 per cent) would like to
work less hours, and only one tenth (11 per cent) preferred to work more hours. About one ﬁfth of
workers were dissatisﬁed with their jobs, in which 19 per cent, 13 per cent, 11 per cent and 18 per cent
were dissatisﬁed with their job payment, job security, work itself and working hours, respectively.
The state average unemployment rate is 5.2 per cent across all years.
Table 2. Individual characteristics and work conditions associated with workforce transitions.
Variables

Number of Workforce Transitions

All workforce transitions
Workforce transitions (deﬁned)
(1) Staying at work
(2) Voluntarily not working
(3) Involuntarily not working
‘Unable to determine’ not working group

16,811
16,756
15,701
563
492
55

Individual characteristics
Age
Male
Currently without a partner
Currently with a partner
Number of children (<age 15)
Number of dependent students (aged 15–24)

16,811
8574
4035
12,776
16,811
16,811
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Mean or Proportion (Weighted)

94%
3%
3%

52.23
51%
24%
76%
0.31
0.34
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Table 2. Cont.
Variables

Number of Workforce Transitions

Mean or Proportion (Weighted)

Educational attainment
(1) Degree/diploma
(2) Certiﬁcates
(3) Year 12 or equivalent
(4) Year 11 or below
With long term health condition

6690
4156
1509
4456
3530

38%
25%
10%
27%
21%

Financial status
Paying oﬀ mortgage
Eligible for superannuation
No super
With a working partner
Partner’s income ($1000)

7397
5380
52
12,452
12,452

44%
32%
0.31%
80%
74.23

Work conditions
Tenure (years)
Proportion of years with payment
Proportion of years unemployed
Public sector

16,811
16,811
16,811
5884

14.37
87%
2%
35%

Employment type
(1) Full time employee
(2) Part time employee

11,931
4880

73%
27%

Occupations
(1) Manager/professional
(2) Technician
(3) Worker/sales/clerical/admin
(4) Driver/labourer

6585
1718
5879
2629

38%
11%
34%
17%

Contract type
(1) Permanent
(2) Fixed term
(3) Casual

12,550
1551
2651

76%
9%
15%

Preference
(1) Prefer less work hours
(2) Prefer same work hours
(3) Prefer more work hours

5459
9521
1831

32%
57%
11%

Job dissatisfaction with job aspects
(1) Unsatisﬁed: job payment
(2) Unsatisﬁed: job security
(3) Unsatisﬁed: work itself
(4) Unsatisﬁed: working hours
State average unemployment rate

3194
2185
1849
3026
16,811

19%
13%
11%
18%
5.2%

Source: Authors’ own calculation using the pooled data of HILDA survey 2002–2011. Notes: (1) The number of
workforce transitions in this table (16,811) is from the ﬁnal regression model hence is slightly less than the total
number of transitions presented in Table 1 (17,064), due to missing information for some predicting variables. (2) The
eligible age for superannuation in Australia ranges from 55 to 60 based on individual birth cohorts: age 55 if born
before 1960; age 56, 57, 58 and 59 if born in 1960–1963; age 60 if born after 1963. (3) We use whether paying mortgage
to represent ﬁnancial status as we found that there is no signiﬁcant diﬀerence among outright owners and renters
regarding their probability of workforce transitions. The owners have home ownership and relatively higher wealth
but the renters are more likely to receive government rent allowance once they are not working.

3.3. Regression Results
We have run three multivariate regression models: Model 1 is the logistic model on the transitions
from working to not working; Model 2 is the multinominal logistic model on the transitions from
working to voluntarily or involuntarily not working; and Model 3 on the transitions from working to
(1) voluntarily not working till last wave, (2) voluntarily not working and back to work, (3) involuntarily
not working till last wave, or (4) involuntarily not working and back to work. The three models all
used workers staying at work from one year to the subsequent year as their reference group.
The estimated coeﬃcients and signiﬁcant levels of all predictors from the three models are reported
in Table 3 for comparison (the full models with all the estimated coeﬃcients, standard deviations and
signiﬁcance levels are reported in Appendix ??. Marginal eﬀects were also calculated but not reported
123

IJERPH 2019, 16, 3769

here, and are available on request to the corresponding author Dr Cathy Gong.) The ﬁrst column of
numbers reports estimated coeﬃcients from Model 1, the second and ﬁfth columns present estimates
from Model 2, and other columns from Model 3.
Table 3 shows that: (1) age squared term signiﬁcantly predicts voluntarily not working and not
going back to work, while it is associated with less likelihood to voluntarily leave paid work and going
back to work. (2) Age is insigniﬁcant to involuntarily not working (no matter going back to work
or not). (3) Males are more likely to voluntarily not working and going back to work. (4) Currently
without a partner decreased voluntarily not working (no matter going back to work or not), but it
increased involuntarily not working and going back to work. (5) The number of dependent students
decreased voluntarily not working and not going back to work, as well as decreased involuntarily not
working and going back to work. Education is insigniﬁcant to all the work force transitions (no matter
they are voluntary or involuntary, and no matter going back to work or not).
Long-term health conditions signiﬁcantly increased both voluntarily and involuntarily not working
(no matter going back to work or not). Besides health, ﬁnance is also a very important factor in
explaining work force transitions at later life. We found that, (1) still paying mortgage decreased
voluntarily not working (no matter going back or not), but it was insigniﬁcant to involuntary not
working. (2) Having a partner who is working decreased voluntarily not working (no matter going back
to work or not), and it decreased involuntarily not working and not going back to work. (3) Partner’s
income only slightly increased voluntary not working (no matter going back to work or not), and also
slightly increased involuntarily leaving paid work and going back to work.
Both work conditions and job dissatisfaction predicted voluntary and involuntary not working at
later life, but in diﬀerent ways: (1) Tenure, as deﬁned as years in current occupation, increased voluntary
not working, while decreased involuntary not working. (2) Proportion of paid years decreased both
voluntary and involuntary not working, while proportion of unemployed years signiﬁcantly increased
involuntarily not working (no matter going back to work or not). (3) Working in public sector
signiﬁcantly decreased involuntary not working (no matter going back to work or not). (4) Working
part time increased voluntary not working (no matter going back to work or not), as well as increased
involuntarily not working and not going back to work). (5) Workers/sales/clericals/administrative
staﬀ/drivers/labours were more likely to voluntarily not working and not going back to work, while
less likely to voluntarily leave paid work and going back to work. (6) Fixed term contract signiﬁcantly
predicts involuntary not working (no matter going back to work or not), while casual work predicts
both voluntary and involuntary not working (no matter going back to work or not). (7) Preference
to work less hours signiﬁcantly predicts voluntary not working (no matter going back to work or
not), and increased involuntary not working and going back to work, while preference to work more
hours predicts less voluntary not working (no matter going back to work or not) while increased
involuntarily not working and going back to work. (8) Dissatisfaction on job security and work itself
predicts involuntary not working (no matter going back to work or not); while dissatisfaction on work
hours predicts voluntary not working and not going back to work.
In order to better understand how diﬀerent factors could drive voluntary and involuntary work
exits at later life, we compared the signs of estimated coeﬃcients of predictors from the regression Model
2 (Table 4). It demonstrates that the factors driving voluntary and involuntary workforce transitions
at mature ages are very diﬀerent in Australia excepting that both long term health conditions and
preference to work less hours increased while having a working partner and proportion of paid years
decreased both voluntary and involuntary work force transitions. Besides these four common factors,
the voluntary workforce transitions were jointly driven by individual and household characteristics,
ﬁnancial concern, employment history and current work conditions; while involuntary workforce
transitions were mainly driven by vulnerable employment history and current work conditions
(Table 4).
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0.05
0.161
−0.097
0.648 ***

−0.158 *
−0.546 ***
0.002 ***

0.001
−1.192 ***
1.446 ***
−0.277 ***

0.585 ***

0.25
0.046
0.152

0.489 ***
0.505 ***

Education
(1) Uni degree/diploma
(2) Certiﬁcates
(3) Year 12 or equivalent
(4) Year 11 or below
With long-term health conditions

Financial factors
With mortgage
Partner is working
Partner’s income

Job conditions
Tenure in current occupation
Proportion of paid years
Proportion of unemployed years
Public sector
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Employment type
(1) Working full time
(2) Working part time

Occupations
(1) Managers/professionals
(2) Technician
(3) Workers/sales/clericals/admin. Staﬀ
(4) Drivers/labourers

Contract type
(1) Permanent/ongoing
(2) Fixed-term
(3) Casual
0.17
0.419

0.172
0.113
0.201

0.909 *

0.009 *
−1.662 ***
−0.227
−0.075

−0.392 **
−0.652 ***
0.002 ***

0.117
0.334
0.035
0.657 ***

0.04
0.004 **
0.056
−0.673 ***
−0.097
−0.275 *

Model 2

Model 1

0.018
0.004 ***
−0.031
−0.305 **
−0.063
−0.247 ***

Voluntarily
Work Exits

Working to
not Working

Individual characteristics
Age-45
(Age-45) squared term
Male
Currently without a partner
Number of children
Number of dependent students

Years 2002–2011

0.169
0.282 *

0.328
0.296 *
0.501 **

0.762 ***

0.008
−1.5 ***
0.08
−0.065

−0.42 ***
−0.576 ***
0.002 ***

0.085
0.285
0.022
0.753 ***

0.066
0.005 *
−0.138
−0.668 ***
−0.108
−0.342 *

Model 3

Voluntarily Work
Exits till Last Wave

0.242
0.936 ***

−0.379
−0.497 **
−1.027 ***

1.597 ***

0.013
−2.181 ***
−1.145
−0.097

−0.287
−0.959 ***
0.002 **

0.204
0.448
0.087
0.286

0.117
−0.007 *
0.91 ***
−0.865 ***
−0.127
−0.198

Model 3

Voluntarily Work Exits
and Back to Work

0.841 ***
0.662 ***

0.303
0.005
0.11

0.223

−0.012 *
−0.744 **
2.318 ***
−0.695 ***

0.061
−0.291 *
0.001

0.131
−0.013
-0.083
0.624 ***

0.042
0.001
−0.09
0.166
−0.054
−0.165

Model 2

Involuntarily
Work Exits

0.712 **
0.654 ***

0.378
-0.022
0.059

0.563 ***

−0.009
−0.869 *
2.88 ***
−0.51 **

0.111
−0.46 **
−0.001

0.004
−0.045
0
0.642 ***

0.094
0
0.14
−0.182
−0.188
0.05

Model 3

Involuntarily Work
Exits till Last Wave

Table 3. Estimated coeﬃcients and signiﬁcance levels for all predictors of workforce transitions.

0.943 ***
0.647 ***

0.24
0.037
0.178

−0.125

−0.015
−0.664
1.828 **
−0.912 ***

0.018
0.023
0.002 ***

0.26
0.026
−0.165
0.616 ***

0.04
−0.001
−0.332
0.601 **
0.064
−0.363 **

Model 3

Involuntarily Work
Exits and Back to Work
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0.069
−3.773
16756

0.063

−3.044
16811

State average unemployment rate

Constant
Observations

−4.458
16756

0.045

0.197
0.29
0.068
0.281 *

0.324 **
−0.678 ***

Model 3

Voluntarily Work
Exits till Last Wave

−4.863
16811

0.145

−0.076
0.342
0.046
0.12

0.428 *
−0.779 *

Model 3

Voluntarily Work Exits
and Back to Work

−4.079
16756

0.048

0.026
0.917 ***
0.738 ***
−0.007

0.211 *
0.97

Model 2

Involuntarily
Work Exits

−5.372
16756

0.102

−0.144
0.976 ***
0.68 ***
0.283

0.037
−0.3

Model 3

Involuntarily Work
Exits till Last Wave

−4.543
16811

0.001

0.172
0.858 ***
0.798 ***
−0.256

0.361 *
0.454 **

Model 3

Involuntarily Work
Exits and Back to Work
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partner’s working (−)
Tenure in current occupation (−), proportion of paid years (−),
proportion of unemployed years (+)
public sector (−), ﬁxed term (+), casual work (+), prefer to work less (+),

Paying oﬀ mortgage (−), partner’s
working (−) and partner’s income (+)
Tenure in current occupation (+),
proportion of paid years (−),
Part time (+), casual (+), prefer to
work less (+), prefer to work more (−),

Financial concerns

Employment history

Work conditions

dissatisﬁed with job security (+), dissatisﬁed with work itself (+)

Note: Summary of estimated signs of predictors from the regression Model 2 presented n Table 3. Data: HILDA survey 2002–2011.

Job dissatisfaction

Long term health conditions (+)

Long term health conditions (+)

Health status

Insigniﬁcant

Involuntary Work Exits

Voluntary Work Exits
Age (+), currently no partner (−),
number of dependent students (−)

Predictors

Individual and household
characteristics

Table 4. Summary of signiﬁcant predictors of voluntary and involuntary work exits.

Source: Authors’ own estimations using the pooled data of HILDA survey 2002–2011. Notes: (1) * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at 1%. (2) The eligible age for
superannuation is not controlled into the ﬁnal regression model as it is highly related to age and age square term.

0.146
0.305
0.064
0.238

0.078
0.631 ***
0.449 ***
0.094

Job dissatisfaction
(1) Unsatisﬁed on job payment
(2) Unsatisﬁed on job security
(3) Unsatisﬁed on work itself
(4) Unsatisﬁed on working hours

0.346 ***
−0.7 **

Model 2

Model 1

0.277 ***
−0.215 *

Voluntarily
Work Exits

Working to
not Working

Preference
(1) Prefer to work same
(2) Prefer to work less
(3) Prefer to work more

Years 2002–2011

Table 3. Cont.
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4. Discussion
4.1. Summary of Findings
Findings in our study indicate that the working proportion decreases slightly since age 45 and
then goes down rapidly after age 50, especially after age 55. The majority of mature age workers
moved from working to voluntarily not working and only a few to involuntarily not working. Before
age 53, the proportion of involuntary workforce transitions is slightly higher than that of voluntary
workforce transitions. While after age 53, voluntary workforce transitions increase rapidly and start
to overwhelm involuntary workforce transitions. The positive age eﬀect on voluntary workforce
transitions, especially after age 53 years, is likely to be associated with the rising opportunities to be
eligible to use income from superannuation or receive a disability pension [41]. Once other factors
have been controlled for, the age eﬀect is insigniﬁcant for involuntary workforce transitions, indicating
that the observed slight increase in involuntary workforce transitions with age in Figure 1 is unlikely
to relate to age itself.
It is found that there are four common factors (long term health conditions, prefer to work less
hours, having a partner working and proportion of paid years) which had signiﬁcant impacts on both
voluntary and involuntary work force transitions. In which, proportion of paid years played the most
important role, followed by long term health conditions, having a partner who is working, and prefer
to work less.
Both historical and current employment statuses have signiﬁcant impacts on workforce transitions
and this is consistent to the accumulated life-long advantage and disadvantage theory used for labour
market [27,42]. The longer the tenure in current occupations, the less likelihood to exit paid work
involuntarily while the higher probability to exit paid work voluntarily. The higher the proportion of
paid years after graduation, the lower likelihood of not working either voluntarily or involuntarily at
later life, while the higher the proportion of unemployed years, the higher probability of involuntary
not working at later life.
Having long term health conditions has a similar and strong power in predicting both voluntary
(not going back to work), and involuntary workforce transitions (no matter going back to work or not).
This reﬂects the fact that long term health condition is a major reason for mature age workers to leave
paid work, as well as a barrier for them to go back to work. This could be explained that mature age
workers with long term health conditions might value their free time more and are more likely to be
eligible for government disability pension hence have a higher probability to leave their paid work
voluntarily. On the other hand, workers with long term health conditions are less demanded by their
employers hence their probability of involuntarily not working is higher.
Family structure, partnership and paying mortgage also have signiﬁcant impacts on workforce
transitions at mature ages. Unsurprisingly, home buyers still paying mortgage are less likely to exit
paid work voluntarily. Workers, currently without a partner, are less likely to exit paid work voluntarily
and are more likely to go back to work after involuntary workforce transitions, reﬂecting their high
independence in both time and ﬁnance. Workers with a partner who is working are less likely to
voluntarily exit paid work, reﬂecting the complementarities of joint arrangement of work and leisure
time between partners at later life. Partner’s income had a signiﬁcant, positive but small impact on
voluntary workforce transitions. Workers with dependent students are less likely to exit paid work
voluntarily, but once they exit their paid work involuntarily, they are less likely to come back to work,
reﬂecting that they have strong incentives to stay at work to support their dependent students but face
strong barriers to go back to work at mature ages.
There were also strong incentives among mature age workers to adjust their working hours
when age arises, and there is room to improve workforce participation by hours for those who were
under employed. When compared to those who prefer to work same hours, prefer to work less
hours signiﬁcantly predicts both voluntary and involuntary not working; dissatisfaction on working
hours increased voluntary not working, while prefer to work more decreased voluntary not working.
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Part time, casual work, and prefer to work less hours might be a signal for a pathway to retirement for
those workers who were ﬁnancially prepared [43]. While for workers with an overwhelming workload,
work hours need to be adjusted down according to their changing health, capacity and preference.
The estimated coeﬃcients of other predictors are mostly under our expectations and in line
with existing literature. For instance, workers who were dissatisﬁed with their job security or work
itself, working under ﬁxed term or casual contracts were more likely to leave paid work involuntarily
while working in public sectors predicts a lower probability of involuntary workforce transitions.
Non-professional staﬀ (workers, sales/clericals, administrative staﬀ, operators, divers, labours) had a
lower likelihood to go back to work after voluntary not working.
The general insigniﬁcance of education levels on workforce transitions at mature ages might
simply reﬂect the combination of income and substitution eﬀects as mentioned by human capital
theory. On the one hand, the income eﬀect predicts that higher educated people with higher earnings
are more likely to be able to aﬀord to enjoy free time by exiting their paid work earlier before the age
pension age. On the other hand, the substitution eﬀect states that higher educated people might stay in
paid work longer due to a higher opportunity cost driven by their higher wages or better employment
conditions [8,44].
4.2. Policy Implications
In order to remove the barriers that many older workers are facing to carry on working, the OCED
called on the Australian authorities to take further actions to enhance the public awareness and
eﬀectiveness of age discrimination legislation, to prevent social securities as incentives to early
retirement and to strengthen older workers’ employability [6]. It is found that in New Zealand from
1992 to 2001, increasing age pensions age from 60 to 65 for both men and women, and allowing people
to stay at paid work while receiving age pensions have eﬀectively increased labour force participation
at mature and older ages [6].
The OECD has concerns that in Australia, the possibilities to draw superannuation beneﬁts
unconditionally as a lump-sum at an early age, to use disability pension as a pathway to early retirement,
and to reduce income from age pensions while receiving income from paid work might contribute to
the decrease of labour force participation at mature ages, which have not been well examined.
The existing policies and current eﬀorts to increase workforce participation at later life in Australia
include improving education and training, assisting attachment to labour market, enhancing long term
campaign with age stereotypes and age discrimination, ﬁnancially encouraging employers to hire
workers aged 50 and plus, providing substantial superannuation tax incentives after age 60, as well
as to increase progressively the preservation age for superannuation from 55 to 60 and age pension
eligible age from 65 now to 67 and further to 70 [2,21,45]. The current policies aiming to increase age
eligibility for superannuation and age pensions are expected to delay some voluntarily not working
with ﬁnancial consideration but not for others without ﬁnancial consideration.
The implications of our ﬁndings suggest that in order to facilitate longer workforce participation
and enhance productivity and well-being at later life, diﬀerent government policies and employment
practices should be engaged to address the major causes of voluntary and involuntary workforce
transitions at mature ages. Promoting mature age workers’ health, employability, work ﬂexibility and
friendly work environment, as well as providing rational and secure pathways before full retirement
could help older workers to meet their changing health and family needs, hence stay in paid work
longer [4,46–48].
A central and new challenge for an ageing society is to enable continued workforce participation
at later life by preventing or ameliorating chronic diseases or disabilities when age arises for workers in
their 50s or 60s [49]. The ‘health ﬁrst’ and “ﬁtness” approaches, and life-long accumulative disadvantage
theory, should be taken in consideration in making further policies to tackle the health-related or
vulnerable worklessness for mature aged workers in Australia.
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For voluntarily not working at later life, the ‘health ﬁrst’ and “ﬁtness” approaches suggest that
the fundamental policies and employment practices are health promotion over life span, age-friendly
workplaces, work ﬂexibility to meet changing preference etc. The “health ﬁrst” approach targets the
root cause of worklessness through preventing, improving and managing chronic diseases at mature
ages hence reﬁning workers’ health capacity and employability [50]. Health promotion can reduce both
local worklessness and health inequalities but need joint eﬀorts among clinical groups, work program
providers work organizations and local authorities [4,51].
In Europe where some of countries have already taken important steps to tackle the challenge of
ageing population, health promotion activities in workplace for ageing workers have recently been
promoted as a new approach to improve occupational and populational health [51]. Besides the historic
approach that takes into account occupational risks, technical and medical expertise, and ergonomic
adaptions in the work environment, this new approach promotes healthy habits which may delay the
onset of diseases or help to manage the chronic diseases. A great eﬀort has been made to increase the
motivation of older workers to move to healthier habits, as older workers are more reluctant to make
changes than younger workers. The existing health interventions in Australia have mainly occurred
in communities for promoting physical activities and in primary care centers for disease prevention,
as well as in health and aged care institutions for managing disabilities and chronic diseases, the health
promotion activities in workplace are still inadequate. Australia shares the same obstacle for health
promotion programs as in Europe on how to ensure continuity of funding and eﬀectiveness after the
end of the intervention programs.
With the extended life expectancy, many people in their 50s and 60s are expected to work with
some form of mild chronic diseases or disabilities. It has been found that working longer hours than
what is feasible is harmful to health, indicating that the standard full time work might no longer be
the best ﬁt for many older people with long term health conditions [49,52,53]. The “ﬁtness” approach
encourages the employers and employees to discuss and negotiate work hours, hourly wage, and other
work arrangement after reaching certain ages according to the changes in both labour supply and
demand sides hence to achieve a new agreement which could be beneﬁcial to both employers and
employees. Our analysis supports this by evidence that almost one third of mature age workers had
indicated their willingness to reduce working hours at later life. The alternative options could be
secured part time or casual employment as a pathway to full retirement when health and energy
declined at mature ages.
For involuntarily not working at later life, the life course approach suggests the implementation
of policies in equalizing lifelong opportunities for health, education, training, retraining, employment
assistance, can help to promote lifelong health, work capacities and continuous labour force participation
for those with vulnerabilities, such as those without non-school qualiﬁcations or trainings.
Job insecurity is the most emerging issue to be addressed for those involuntarily not working. In last
two or three decades there has been continuous shift away from secure (permanent) to insecure (ﬁxed
term or casual) jobs and from standard full time contracts to non-standard arrangements (part time,
casual, short term or irregular hours) in Australia and many other developed countries [29,49] These
changes are mainly driven by the economic restructure and technical change resulting a shift of
economy from manufacturing sectors to service sectors [29,49]. It has been found that during this shift,
older workers are often forced into precarious employment with the consequent cycle of fewer job
opportunities, little training and lack of income security, exposure to discrimination, harassment and
workplace bullying, non-portability of leave entitlements, as well as a reduced capacity to exercise
autonomy in how the work is done, resulting damage to health and wellbeing [29,49,54]
The new policy making will also need to take into account the changes in role model and work
culture during the new economy, as these changes are likely to increase the demand for secure part time
jobs at mature ages. On the labour force supply side, our analysis shows that the current generation
of mature age workers are baby boomers who are still working under the male breadwinner female
caregiver model, pursuing the norm of “good jobs” as secure and full time jobs, working as long as
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possible except for married females who participated in labour force ﬂexibly to balance work and care
needs [29,49,55–57]. While for the new generations, the working model is changing signiﬁcantly where
people spend more years on formal education and trainings in early life in order to better survive in the
new knowledge-based economy, with males working mostly full time but spending more time with
children and reducing work eﬀort in response to health change in later life, while females reducing
working hours instead of fully withdrawing from work force for caring responsibilities [49]. On the
labour force demand side, the employer and recruiter perspectives are also changing in terms of
what they want from mature age workers. For instance, the notion of employability has changed
from “reliability, punctuality and the ability to accept direction” to “resourcefulness, adaptability and
ﬂexibility”, the requirement for formal qualiﬁcation has grown, the low-skilled jobs have been reduced
and casualization of the workforce is increasing in an uncertain economy [29].
Current eﬀorts in Australia, to increase job security of part time or casual work, include extra
loading in earnings, wage subsidy, and protection against unfair dismissal etc. [49]. Further investigation
needs to be done on how to increase the options of more secure part-time, ﬁx-termed or casual
employment and other forms of more tenuous engagement in a new economy of services. Retraining
programs with focus on broader skills and employability for workers who have lower level of
qualiﬁcations and fewer training opportunities in a declining industry or occupation could assist
transition from one industry to another hence to ensure lifelong continuous labour force participation [8].
As discussed, the strategy of using pooled data drawn from diﬀerent waves of existing longitudinal
data allows us to estimate the workforce transitions at mature ages that would not be possible by
using any single year data with small sample size. Nonetheless, we estimate predictors and advise
caution in any attempt to interpret our results in terms of causality [4]. Other limitations of this study
include the utilization of one-digit occupational group to identify whether the work is physically
demanding, and the use of job dissatisfaction to identify potential psychosocial risk factors in the
workplace. For future research, more detailed occupational categories in HILDA can be used to
identify possible impacts of hazardous work and impairing work on work force transitions. In addition,
work-related stress [58] and workplace psychological harassment [59] are recognized world-wide as
major challenges to workers’ mental health problems and other stress-related disorders, which are
known to be among the leading causes of early retirement from work, high absence rates, overall
health impairment [58,59]. Larger cross-sectional and longitudinal survey for mature age and older
workers are necessary for further estimations.
5. Conclusions
Encouraging mature age workers to work as long as possible is a long-term strategy in Australia
and many other countries to address the policy challenges associated with ageing population. The issue
in the current labour market is that mature age workers are facing long-term unemployment or
underemployment while employers increasingly claim labour force shortages [29]. This calls for a
deep understanding of what mature age workers need and face, what policies can address informed
by a life-course perspective and a move away from the focus on individuals to the attitudes of society
and employers to older people, including job security, promotion of healthy life styles, ageing friendly
workplace and work ﬂexibility [8,29,49,51].
Our research indicates that many mature age Australians want to work longer, and continuous
paid employment could help older workers to work longer at later life, but how to best facilitate the
retirement transitions when health deteriorates and how to keep older workers to work decently, safely
and appropriately will be the challenges for government, industry and society as a whole to overcome.
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Appendix A
Table A1. Distribution of job satisfaction for Australian workers aged 45 and over.
Job Satisfaction

Job Payment

Job Security

Work Itself

Work Hours

Aged 45–64, 2011

n

%

n

%

n

%

n

%

1 (totally unsatisﬁed)
2
3
4
5

51
77
128
154
363

1.3
2.0
3.3
3.9
9.3

35
64
96
77
250

0.9
1.6
2.4
2.0
6.4

11
44
41
74
219

0.3
1.1
1.0
1.9
5.5

22
64
101
152
347

0.6
1.6
2.6
3.8
8.8

Not satisﬁed (1–5)

773

19.7

522

13.3

389

9.8

686

17.3

6
7
8
9
10 (totally satisﬁed)

391
756
1,067
591
347

10.0
19.3
27.2
15.1
8.8

236
436
942
888
912

6.0
11.1
23.9
22.6
23.2

289
640
1,215
883
546

7.3
16.2
30.7
22.3
13.8

366
769
1,033
641
460

9.3
19.4
26.1
16.2
11.6

Satisﬁed (6–10)

3152

80.3

3414

86.7

3573

90.2

3269

82.7

Mean (% < mean)
Median (% < median)

7.1
8

48.9
48.9

7.9
8

30.3
30.3

7.8
8

33.3
33.3

7.3
8

46.0
46.0

Data source: HILDA survey 2011.
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Abstract: Older Worker Identity consists of the internalization of negative beliefs and attitudes
towards aged employees by these same people. This research aims to explore the moderator role
both of subjective age and self-efﬁcacy in the relationship between older worker identity and job
performance. The study was conducted with a panel design, including a sample of +40 Spanish
workers (n = 200), with two waves (4-months interval). The ﬁndings supported the moderator role of
subjective age in the relationship, while it failed to support the moderator role of self-efﬁcacy. These
ﬁndings underline that workers who actively manage their subjective age perceptions could age
successfully at work. The implications of this study for counseling practices are discussed.
Keywords: group identiﬁcation; older workers; job performance; psychological capital; self-efﬁcacy

1. Introduction
At what age is one too old to work? Faced with this question, more than half of the workers reply
that “it depends on the person”. Among the baby boomers, 68% of them give this answer. Moreover,
if asked to respond with a speciﬁc age, most of them consider that at the age of 75, they would be
too old to continue working [1]. This question seems to be in the center of the current debate about
working longer, which is currently receiving the attention of the media and academia [2].
On the one hand, the interest in working longer is based on individual motivations. Many
people over 55 expressed their desire to continue working beyond age 65 [1]. However, noticeably
fewer workers manage to work at those ages [3]. On the other hand, from the social point of view,
interest also is growing because of population aging and pressure on public pension systems, while the
need for specialized manpower is pushing towards the extension of working life. The issue raises
notable controversies because it involves at the same time older workers’ personal characteristics and
organizations’ relevant outcomes, such as performance in the workplace [4].
At the center of this debate could be considered both the negative views of older workers,
which they can internalize, and the employees’ task performance [5]. The present study has been
developed under the overarching framework of the Model on the Interplay among age, social identity
and identiﬁcation at work, developed by Zacher et al. [6].
The workers’ own perceptions of age and self-efﬁcacy can also play a role in this relationship.
Thus, this study aims to analyze the relationship between identiﬁcation with the group of older workers
and employees’ task performance. In addition, we shall explore the moderator role of self-efﬁcacy and
subjective age in this relationship.
IJERPH 2018, 15, 2731; doi:10.3390/ijerph15122731
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The ﬁndings of this study will allow us to establish whether older worker identity exerts any
detrimental inﬂuence on task performance. In addition, they will allow us to establish whether
it is possible to mitigate this inﬂuence through older workers’ subjective perceptions of age and
the development of self-efﬁcacy. People, businesses and governments need to have solid empirical
evidence to design interventions that promote the extension of working life, both for individual
well-being and to alleviate future economic difﬁculties.
1.1. Older Worker Identity and Task Performance
The negative stereotypes of older people nowadays seem widely spread [3]. Older workers often
internalize this unfavorable view of themselves that prevails in their near environment. This is due
to the fact that the experience of ageing at work takes place in a speciﬁc context in which the person
behaves, and this affects self-perceptions. Daily interactions with co-workers and supervisors would
transmit the repeated experience of unfavorable treatment, discrimination in career opportunities,
and the lack of an offer of training for older workers in some cases [7].
Bearing in mind that, like all people, older workers identify with others based on a few shared
traits, the concept of “older worker identity” (hereinafter, OWI) has been presented [8]. This is the
term used to designate the extent to which a worker identiﬁes with the older workers group and the
consequent internalization of stereotypes and negative attitudes toward older workers by the older
workers themselves. OWI is accompanied by the acceptance of negative characteristics of oneself, such
as resistance to change, poor performance, or low work motivation [9].
OWI, therefore, includes two facets simultaneously. On the one hand, older people perceive that
they are judged unfavorably and suffer discrimination from their coworkers and supervisors at work
due to their advanced age [10]. On the other hand, these perceptions reinforce their view of themselves
as old people, and, therefore, they assume as their own the negative aspects of older workers, such as
slowness, inefﬁciency, low work motivation, lack of desire for training and promotion, and reduced
performance [11]. The present conceptualization of OWI overlaps with the “age-related social identity”
proposed by our theoretical model [6].
It is a proven fact that identiﬁcation promotes the probability of acting consistently with the
category with which the person is identiﬁed [12], so OWI can be an antecedent of undesirable behaviors,
such as the decline in performance at work [13,14]. Previous studies have shown the existence of
OWI [15] and its inﬂuence on the attitudes and behavior of older workers [16]. Speciﬁcally, research has
found that OWI predicts the decline of job satisfaction, commitment, or performance [17–19]. In this
sense, Snape and Redman [20] found positive and statistically signiﬁcant relationships between OWI
and intentions of early retirement, and other studies have proven its predictive power for absenteeism
at work [21].
Regarding performance, it is currently common to consider it as a multidimensional
construct [22], which four dimensions (task performance, contextual performance, adaptive
performance, and counterproductive performance). Despite this fact, task performance seems to
be the “core” of the concept. Task performance is the execution of the central tasks of the post, and it
also seems to be the most stable dimension of total performance.
In relation to older workers, various studies support the hypothesis of reduced productivity [23].
However, this debate implies another one on the difﬁculty to deﬁne and measure work performance.
As stated by Van Dalen et al. [24], depending on the criteria that are considered to measure workers’
outcomes, workers can be beneﬁted or harmed. So, when referring to speed or intensity in monotonous
or repetitive tasks, older workers may show a decline in performance or have more accidents and
work-related diseases [25]. However, when referring to having experience, consolidated skills and
social networks (which are developed over time), it can be seen that older workers achieve better
performance than their younger coworkers [26]. Therefore, in this study, we want to explore the
predictive power of OWI on task performance in workers over age 40. Hence, the ﬁrst hypothesis of
the present study is:
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Hypothesis 1. OWI will be negatively related to task performance.

1.2. The Moderator Role of Subjective Age and Self-Efﬁcacy
The existing research to date has focused preferentially on the relation between older workers’
chronological age and performance but it does not show conclusive results, even stating that there is
no relationship between age and performance [3]. Hence, among the different aspects that may have
an impact on performance, the role of age does not seem so clear, despite its intuitive sense. Among
other reasons, more recent research on performance has not incorporated a broader conceptualization
of aging, but instead has focused almost exclusively on chronological age. Thus, previous studies in
performance assessment did not investigate alternative age constructs, such as subjective age.
Subjective age refers to how young or old an individual perceives himself [27]. In accordance
with Shore, Cleveland, and Goldberg [28], subjective age includes various components, such as the
age people feel, their apparent age, the desired ideal age, and the age of the most similar people
in terms of tastes, interests, and behaviors. Although many studies underline the relevance of
considering chronological age as the most direct moderator in the relationships between organizational
variables [29], some recent reviews dispute the role of chronological age in favor of subjective age [11].
In this sense, there is growing evidence of the role that subjective age can play in organizational
performance [30] as well as in undesirable outcomes, such as absenteeism [31]. The moderator role of
subjective age is tenable because it would be associated with the perception of having more speciﬁc
experience for task performance and better adaptation to the work environment, thus resulting in
a reduction of perceived work stress. On another hand, the evidence shows that subjective age may be
linked to increased motivation, both for task performance [32] and for permanence in active work [33].
Therefore, in this research, we will explore the moderator role of age in the relationship between OWI
and task performance, proposing the following hypothesis:
Hypothesis 2. The relationship of OWI with task performance will be moderated by subjective age.
As subjective age increases, the negative relationship between OWI and task performance would
be stronger.
Despite the broad dispersion of negative stereotypes towards older workers, empirical research
on their impact on performance is still incipient. As indicated by Chiesa et al. [5], the loss in
productive terms seems to be mediated by the self-efﬁcacy of the group of older workers, which offers
an opportunity to mitigate reduced performance through an intervention to increase self-efﬁcacy [34].
Self-efﬁcacy consists of the personal beliefs in their own abilities to implement everything needed
to perform a speciﬁc task in a satisfactory way [35,36]. The most recent theoretical models, close to
positive psychology [37–39], include self-efﬁcacy within psychological capital [40].
Researchers on self-efﬁcacy show that people engage in the tasks about which they are conﬁdent
that they have the necessary abilities to succeed. Thus, self-efﬁcacy becomes a powerful determinant
of behavior because it affects both the initial decision to perform it, the invested effort, the persistence
shown, and even the ﬁnal interpretation of the outcome. One of the key aspects of self-efﬁcacy is its
positive potential. Speciﬁc interventions to develop self-efﬁcacy, or the broader intervention to increase
psychological capital, have shown a beneﬁcial impact for individuals, and also for organizations as
a whole [41,42]. The beneﬁts of self-efﬁcacy have been reﬂected in results as varied as satisfaction
and innovation [43], learning and creativity [44], turnover [45], health [46], quality of working life,
and citizenship behaviors [47]. Finally, the following hypothesis is established:
Hypothesis 3. The relationship of OWI with task performance will be moderated by self-efﬁcacy.
As self-efﬁcacy increases, the negative relationship between OWI and task performance would
be weaker.
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The hypotheses are depicted in Figure 1.

Figure 1. Model of proposed hypotheses.

2. Materials and Methods
2.1. Ethical Information
The Bio-Ethics Committee of the National Distance Education University approved the study
protocol in accordance with the Declaration of Helsinki (protocol number 160504). In the present
study, potential participants were informed of the objectives and the conditions of the study regarding
voluntariness and anonymity, and the possibility of withdrawing from the research at any time without
penalty. The only conditions to participate were being older than 40 years of age and having a status
of employee. Those who ﬁnally decided to participate signed their consent and completed booklets
containing the research questions.
2.2. Participants
The ﬁnal sample of the study consists of workers in Spain aged over 40 years who answered
the survey at two different times (hereinafter, Time 1 [T1] and Time 2 [T2]), with a 4-month interval.
The interval was selected to reduce the potential threat of common variance bias. Thus, a total
of 278 workers were surveyed at T1, and at T2, 200 completed questionnaires were collected (72%
response rate). Of the sample, 56.5% were male, and the average chronological age was 48.11 years
(SD = 6.93). Concerning educational level, 41% had university studies, 21% vocational training, 21%
high school and 12% basic education and 4.5% were missing data. Regarding working status, 49.5%
of the participants were employees, 29.0% middle managers, and 14.5% were managers or owners
of the companies, while the rest were missing responses. The mean organizational tenure was 16.3
years (SD = 11.1). Most of the workers worked in companies with more than 200 employees (42.5%),
11% worked in companies of 50 to 200 employees, and the rest in companies of less than 50 employees.
Concerning the sector, 18% worked in service companies, 11% in the energy sector, 10% in tourism, 7%
in education or health, and the rest was distributed in various occupational areas.
2.3. Procedure
The study was disseminated among the potential participant companies through human
resources consulting ﬁrms linked to the University with speciﬁc agreements to collaborate in research.
The companies whose managers agreed to collaborate distributed the booklets with the surveys
among their workers over age 40 at both times of data collection. Participants created a personal
code especially for the study and handed in the completed questionnaires in a sealed envelope to the
collaborators of the research team. Personal data were not known to the researchers.
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2.4. Instruments
2.4.1. Older Worker Identity
We used the OWI Scale [48]. It questionnaire has been adapted for Spanish population in
a previous study [16], and its adequate psychometric properties have been proved. The ten items
used request participants to self-rate their speed, their interest in professional development, and their
ﬂexibility at work. Examples of items are: “I think that I’m becoming slow to learn new tasks,” “I think
that I am becoming less ﬂexible and adaptable at work,” and “I think that I am not interested in
updating and growing professionally.” The reliability of the instrument in previous studies [16] was
adequate (0.80), and in the present study, it was 0.82.
2.4.2. Subjective Age
We used the four-item scale of Shore, Cleveland, and Goldberg [28] asking people to indicate
on a 5-point scale (1 = 16–25; 2 = 26–35; 3 = 36–45; 4 = 46–55; 5 = 56–75) the age that most closely
corresponds to the way they feel (a), they look (b), the age of people whose interests and activities are
most like theirs (c), and the age that they would prefer to be (d). Since there has not been a Spanish
adaptation for this instrument, the research group translated it. The reliability of the instrument in this
study was α = 0.70.
2.4.3. Self-Efﬁcacy
To evaluate this variable speciﬁcally referred to the tasks of the post, we used the Spanish
adaptation [49] of the Self-efﬁcacy subscale of the Psychological Capital Questionnaire (PsyCap),
which measures four components of psychological capital [50]. This Spanish version of the PsyCap
proven their adequate psychometric properties in the validation study [49]. The Self-efﬁcacy subscale
is made up of 3 items related to aspects of perceived conﬁdence when undertaking a task (e.g., “I feel
conﬁdent when I represent my work area at meetings with the directors”) and reached a value of
Cronbach alpha of 0.75 in this study.
2.4.4. Task Performance
We used the speciﬁc subscale of the Individual Work Performance (IWP) [51], which is made
up of ﬁve items that represent the critical indicators identiﬁed by the authors for this dimension of
performance: work quality, planning and organizing work, being result-oriented, prioritizing and
working efﬁciently. Examples of items are: “I managed my work well so that it would be done on
time,” “I have considered the results I should achieve in my work.” The reliability was α = 0.70 in
this study.
For the measurements of OWI, task performance, and self-efﬁcacy, the Likert-type response scale
ranged from 1 (Completely disagree) to 5 (Completely agree).
2.5. Statistical Analyses
To test our hypotheses, we used the macro PROCESS for SPSS [52]. We applied Model 2,
which estimates the relation of X (T1 OWI) on Y (T2 Task performance) with the moderation of the
variables M (T1 Efﬁcacy) and W (T1 Subjective Age) in the relation X→Y (T1 OWI → T2 performance).
The hypothesis will be supported if, for different levels of the moderating variables, the effect of
X on Y varies. The procedure was based on 5000 bootstrapping samples, with a 95% conﬁdence
interval. The procedure allows us to estimate the conditional effect of the independent variable on the
dependent variable as a function of the effect of the moderators (mean and ±1 SD from the mean).
When zero is not included in the 95% bias-corrected conﬁdence interval, it may be concluded that the
parameter is signiﬁcantly different from zero at p < 0.05. Chronological age, gender, and organizational
tenure were used as covariates.
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3. Results
Before testing our model, a correlation analysis was conducted among the study variables.
These results are reported in Table 1. Pearson’s correlations indicated that all signiﬁcant relationships
between the variables were in the expected direction. As expected, subjective age was highly correlated
with chronological age and with the time the person has been in the company. In addition, OWI was
signiﬁcantly related to tenure in the company and gender. In this case, men had a greater tendency to
identify with the characteristics of older workers than women.
Table 1. Descriptive statistics and correlation matrix. (n = 200).

1.
2.
3.
4.
5.
6.
7.

Variables

M

SD

1

2

3

4

5

6

7

Gender
Chronologic Age
Organizational tenure
Older Worker Identity
Self-efﬁcacy
Subjective Age
Task performance

1.41
48.11
16.25
2.31
3.94
3.02
3.82

0.52
6.93
11.13
0.72
0.67
0.66
0.48

n.a
−0.09
−0.12
−0.16 *
0.02
−0.08
0.07

n.a
0.53 **
0.10
−0.06
0.67 **
−0.5

n.a
0.15 *
0.06
0.32 **
−0.3

0.82
−0.16 *
0.11
−0.42 **

0.75
−0.13
0.34 **

0.70
−0.1

0.70

Note: Gender (1 = Male); Values in the diagonal are reliabilities of the variables. * p < 0.05; ** p < 0.01; *** p < 0.001.
n.a.: Not available.

Moderation Analysis
The objective of this analysis is to test the hypotheses of this study. The model as a whole was
signiﬁcant, F(8, 192) = 9.41, p < 0.0000, R2 = 0.28. None of the covariates had signiﬁcant effects on
the prediction of task performance. The negative effect of older worker identity on task performance
(B = −1.16, SE = 0.39, 95% CI (1.93, −0.38), p < 0.003) was signiﬁcant, which supports Hypothesis 1 of
the study.
Related to the moderating hypotheses, on the one hand, the interaction between subjective age
and OWI was signiﬁcant in the prediction of task performance, (B = 0.1849, SE = 0.07, 95% CI [0.04;
0.32], p < 0.0125), thus providing support for the second hypothesis, as Figure 2 shows.

Figure 2. Results of moderation analysis. Note: [95% CI]; * p < 0.05; ** p < 0.01; *** p < 0.001.

On another hand, self-efﬁcacy (B = 0.01, SE = 0.1509, 95% CI [−0.29, 0.319], p <.94) and the
interaction between self-efﬁcacy and OWI (B = 0.09, SE = 0.06, 95% CI [−0.04, 0.21], p < 0.16) were not
signiﬁcant in the prediction of task performance. These results do not support the third hypothesis of
this study. The interaction of OWI with efﬁcacy, despite not being statistically signiﬁcant, improved the
R2 of the global model, F(1, 191) = 1.92, p < 0.16, ΔR2 = 0.007, though its contribution was very small.
Both interaction terms improved the explanatory capacity of the model separately and
concurrently. As for subjective age, its effect on task performance (B = −0.34, SE = 0.18) only showed
a tendency of associated statistical signiﬁcance [95% CI [−0.76, 0.01], p < 0.06]. The interaction OWI ×
Subjective Age was signiﬁcant, F(1, 191) = 6.36, p < 0.01, ΔR2 = 0.02, and the contribution of the two
interactions conjointly was also signiﬁcant, F(2, 191) = 3.34, p < 0.03, ΔR2 = 0.03.
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The conditional effect of OWI on task performance was signiﬁcant at various levels of the
moderating variables, but it lost its signiﬁcance when subjective age and self-efﬁcacy were high (both
+1 SD; B = −0.075, SE = 0.0827, 95% CI [−0.2381, 0.0881], p < 0.3656). The largest effect was observed
when subjective age and self-efﬁcacy had lower levels, as shown in Table 2.
Table 2. Conditional effect of OWI on Task Performance at values of Subjective Age and Self-Efﬁcacy.
Subjective Age

Self-Efﬁcacy

2.3694
2.3694
2.3694
3.0250
3.0250
3.0250
3.6806
3.6806
3.6806

3.2638
3.9367
4.6095
3.2638
3.9367
4.6095
3.2638
3.9367
4.6095

Effect of OWI on Task Performance
SE

−0.4334
−0.3736
−0.3137
−0.3122
−0.2523
−0.1925
−0.1909
−0.1311
−0.0713

0.0890
0.0638
0.0620
0.0662
0.0438
0.0555
0.0739
0.0662
0.0834

t

p

LLCI

ULCI

−4.8673
−5.8561
−5.0635
−4.7162
−5.7612
−3.4660
−2.5853
−1.9791
−0.8548

0.0000
0.0000
0.0000
0.0000
0.0000
0.0007
0.0105
0.0492
0.3938

−0.6091
−0.4994
−0.4360
−0.4427
−0.3387
−0.3021
−0.3366
−0.2618
−0.2357

−0.2578
−0.2478
−0.1915
−0.1816
−0.1659
−0.0830
−0.0453
−0.0004
0.0932

Note: Values for both moderators are the mean and plus/minus one SD from mean.

These results indicate that the higher the self-efﬁcacy, the better the task performance. However,
this relationship was not the same at all levels of OWI or for all groups as a function of subjective age.
The results can be seen in Figure 3.

Figure 3. Plot diagram for the conditional effects of Older Worker Identity on task performance as a
function of subjective age and self-efﬁcacy.

This ﬁgure shows that the higher the OWI, the lower the performance. This negative relationship
was found both groups, those who perceived themselves as younger and those who perceived
themselves as older. But, for the former, the relationship was more intense, whereas OWI had
less negative impact on performance when subjective age was higher. However, if self-efﬁcacy
was also high, the negative effect of OWI on task performance was also lower, thereby losing its
statistical signiﬁcance.

141

IJERPH 2018, 15, 2731

4. Discussion
Firstly, this work supports the hypothesis that the relationship between OWI and older workers’
task performance exists, and it is negative. However, our results are not limited to this ﬁnding, but
instead provide data to understand that this relationship is moderated by other variables. On the one
hand, OWI has a detrimental effect on performance in all cases, but the intensity of this inﬂuence
varies depending on the subjective age and self-efﬁcacy of the workers. In particular, subjective age
acts as a moderator of that relationship. When workers perceive themselves as younger, but they
internalize the negative traits of older people transmitted by the environment, their performance drops.
This inﬂuence is veriﬁed more intensely for those who have low self-efﬁcacy concerning the task.
However, when workers perceive themselves as older, the negative effect of OWI on performance
is lower. But even this result varies depending on self-efﬁcacy, because for those workers who have
stable beliefs about their abilities to perform the tasks, the negative impact of OWI on performance is
even lower. These results may seem counter-intuitive, so they deserve a detailed discussion.
First, subjective age in the model is directly and negatively related to task performance. However,
when analyzed together with identiﬁcation with the group of older workers, the moderator effect
can be seen. Workers may perceive their own OWI, involving the generalized idea of “reduction”
of capabilities, but they may refuse to accept that this reduction affects them, and they may
implement a series of responses to alleviate the potential deﬁcit caused by age. In this sense, a
large body of empirical evidence related to successful aging through selection, optimization, and
compensation strategies seems to support that older workers can maintain adequate performance
within organizations [53,54].
In relation to OWI, it can trigger an attributive process, for example, to disease, which serves to
alleviate the negative effects on performance. Thus, stereotypes would not have the same impact for all
groups [17] but would vary depending on the individuals’ behaviors developed to face with negative
stereotyping. Further research can explore coping strategies, which may be focused on victimization,
but also on the attempt to increase performance, as research on perceived discrimination in other areas
seems to indicate [55].
On another hand, although the data do not support the hypothesis that proposed self-efﬁcacy
as a moderator in the relationship between OWI and task performance, when the conjoint model is
observed, this inﬂuence can be seen. When analyzing the results, we see that the only interaction that
is nonsigniﬁcant occurs when subjective age and levels of self-efﬁcacy are high, as all the other
interactions are signiﬁcant, and the effect is greater as the values of both moderators decrease.
In other words, the discrepancy between subjective age and OWI exacerbates the negative impact on
performance and, although high self-efﬁcacy is insufﬁcient to explain the improvement in performance
in the model, its lack seems to worsen performance [56].
In summary, this study highlights the importance of individuals’ perceptions. On the one hand,
as shown in Figure 3, OWI has crucial importance: If workers do not identify with the group of older
workers, their performance reaches higher levels [57]. On the other hand, we note the importance
of aspects like subjective age, because when people maintained the characteristics of older workers’
stereotypes and they could account for them in their own self-perception as older people, their work
performance was somewhat protected from reduction.
4.1. Limitations of the Study
This study has several limitations that must be acknowledged. First, it is worth noting that
the measure of performance used in this study only refers to task performance. Other measures of
performance may be affected in the opposite direction and thus, would alleviate the negative effects
of OWI. In addition, in some speciﬁc posts, being older may be advantageous for task performance,
or a nonlinear relationship or an inverted U-shaped function might be veriﬁed.
As in the present study only have been included measures of age-related social identity, following
the distinction recently proposed by Zacher and colleagues [11], we could not provide empirical
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support for the assertion regarding the moderation of age meta stereotypes in the relationship between
age related social identity and performance.
Secondly, regarding the lack of signiﬁcance of self-efﬁcacy, this might be caused by the
characteristics of the study sample. The self-efﬁcacy scale items are formulated in terms of conﬁdence
when discussing or representing work areas, but nearly half of the respondents are employees, so these
skills may not be essential when measuring their task performance.
The third limitation refers to the characteristics of the sample, as the selection of the participants
in this study was not random, but instead, we used convenience sampling, and this may have biased
the results. Fourth, and although in the analyzed literature, the results of research in different countries
are usually consistent, our ﬁndings may not be transferable to other cultural environments due to the
existence cultural differences. The extra effort to achieve higher performance may be rated negatively
in certain cultures, as well as the desire to maintain a high performance to continue working beyond
the age of retirement. In ﬁfth place, as we only used self-report measures, despite the conﬁdentiality of
responses, there is always the threat of social desirability bias.
4.2. Suggestions for the Extension of Working Life
The present study provides evidence about the importance of how workers within the company
feel, represented herein by the role of OWI, beyond the mere objective conditions of the post. In this
sense, if organizations want to prolong the working life of their employees, they should pay special
attention to their workers’ appraisals, especially those of the older workers, because a climate
for successful aging favors the individual application of strategies to alleviate the negative effects
associated with age [58]. Interventions in companies to teach their workers alternative ways of dealing
with new problems that arise in their jobs can improve and reduce the negative impact of aging on
organizational outcomes. Thus, a cognitive intervention that highlights the positive aspects of older
people versus the negative aspects and that enhances generational diversity can have a positive impact
on outcomes. Promotion of organizational identiﬁcation that unites all the members of the company,
regardless of age, seems a simple and effective means to ensure the survival of the company and the
extension of the working life of its members.
As noted in other works [5,39], interventions to counter the impact of negative stereotypes can
focus on increasing self-efﬁcacy. Thus, in line with Salanova et al. [59], self-efﬁcacy is related to positive
spirals that translate into improvements both of commitment to the company and positive motivation,
perhaps through organizational metacognitions [60]. But this study also poses a new way because
interventions could focus on subjective age to offset the decline in performance. Although some lines
of research are currently questioning the usefulness of the construct of subjective age [56], the evidence
supporting the inﬂuence of this variable seems solid and continues to grow [61].
At the same time, as an anonymous reviewer suggested, other related topics that can affect
our ﬁndings should be considered. First, different kinds of occupations are associated with speciﬁc
occupational risks. In this sense, relevant levels of physical job demands can affect older workers
inducing health problems that reduce task performance and worsen self-perceptions of age. As our
study included participants with different organizational levels, the OWI could be inﬂuenced by
their speciﬁc roles as employees or owners, for instance. Secondly, employees’ personality traits
and attitudes or behaviors can inﬂuence their job demands perceptions and performance, as other
studies suggested [62]. Thirdly, while it has been mainly considered that stress and job demands could
negatively affect employees’ health status, more recently it has also been suggested that work can
positively affect workers’ well-being by improving cognitive functioning and perceived health [63].
This work shows that it is possible to encourage the extension of working life and have a positive
impact on the company’s outcomes through the workers’ personal resources, as social support, religious
endorsement or career commitment [64]. In this sense, fostering the improvement of aspects like
subjective age through training in observation of the positive features can lead to older workers’
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continued engagement, with the consequent advantage of having access to their experience in the
formation of new staff members [65].
5. Conclusions
The study provides further evidence of the negative relationship between older worker identity
and task performance. In addition, it examines the relationship between self-efﬁcacy and subjective age,
with subjective age being a moderator of the relationship between self-efﬁcacy and task performance,
producing a buffer effect on the reduction of performance when the person subjectively perceives
him/herself as a member of the group of older workers.
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Abstract: This longitudinal study among Registered Nurses has four purposes: (1) to investigate
whether emotional, quantitative and physical demands, and family-work conﬂict have a negative
impact on nurses’ perceived eﬀort; (2) to investigate whether quality of leadership, developmental
opportunities, and social support from supervisors and colleagues have a positive impact on meaning
of work; (3) to investigate whether burnout from the combined impact of perceived eﬀort and
meaning of work mediates the relationship with occupational turnover intention; and (4) whether
the relationships in our overall hypothesized framework are moderated by age (nurses categorized
under 40 years versus ≥ 40 years old). In line with our expectations, emotional, quantitative,
and physical demands, plus family-work conﬂict appeared to increase levels of perceived eﬀort.
Quality of leadership, developmental opportunities, and social support from supervisors and
colleagues increased the meaning of work levels. In addition, increased perceived stress resulted
in higher burnout levels, while increased meaning of work resulted in decreased burnout levels.
Finally, higher burnout levels appeared to lead to a higher occupational turnover intention. Obviously,
a nursing workforce that is in good physical and psychological condition is only conceivable when
health care managers protect the employability of their nursing staﬀ, and when there is a dual
responsibility for a sustainable workforce. Additionally, thorough attention for the character of job
demands and job resources according to nurses’ age category is necessary in creating meaningful
management interventions.
Keywords: job resources; job demands; burnout; occupational turnover intention; JD-R model;
longitudinal approach; Dutch nurses; age

1. Introduction
Today, most developed countries in the European Union and elsewhere have a shortage of active
nurses, which is likely to increase as economies improve [1–5]. Demographic changes within the
IJERPH 2019, 16, 2011; doi:10.3390/ijerph16112011
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coming two decades are likely to worsen this situation. The major contributors to the shortage are
a decrease in the proportion of younger individuals entering the working population, an increase in the
proportion of older people in the working population, and an increase in the number of people over
64 years in the population, as a whole. Since it is the oldest members of the population who require
the most care; the demand for health care services will signiﬁcantly increase [4], while, unfortunately,
the formerly mentioned changes in the working population decrease the supply of nurses. Additionally,
the fact that younger nurses are more likely to leave the nursing profession is further worsening the
shortage of nurses [6,7].
Therefore, one way of assuring a suﬃcient supply of nurses in the future would be to promote
the retention of existing nursing staﬀ. Employee job turnover and leaving the profession as a whole,
that is to say, occupational turnover, is a growing concern to Human Resource Development (HRD)
professionals as their main goal is to develop and maintain suﬃcient human expertise to deliver, in case
of nurses, high-quality patient care. Equally as important, organizations will bear both the direct and
indirect costs of increased turnover. The direct costs of turnover are advertising and recruiting costs,
which include advertising costs, costs for personnel who do the recruiting and all other expenses to
recruit (e.g., at college job fairs), interviewing, background checks, etc., bonuses for new hires, training
and orientation costs, and costs for personnel. Indirect costs include the costs of replacement labor;
such as temporary nurses who cost more per hour than staﬀ nurses or paying overtime to staﬀ nurses.
Moreover, organizations would lose revenue if units closed due to a lack of nursing staﬀ. All in all,
managers will have to increase their productivity when nurses experience burnout, in order to make
up for lost productivity, decreased quality of patient services provided, and lower productivity of new
hires [8,9]. Undoubtedly, adverse psychological and physical working conditions may contribute to
the nurses’ decision to leave their profession. So far, many scholars have examined job demands’ and
job resources’ impact on burnout [10], and previous research has indicated that burnout, in particular,
is a strong risk factor for turnover [11]. However, to the best of our knowledge, no earlier research has
investigated a model with perceived eﬀort (or stress), being predicted by job demands, and meaning
of work, being predicted by job resources, simultaneously impacting burnout; and with burnout
mediating their relationship with occupational turnover intention of nurses. Therefore, the focus of
this study is to better understand whether job resources, through their impact on the meaning of work,
may buﬀer or compensate for the eﬀect of job demands. The latter, through their impact on eﬀort/strain,
are assumed to be positively associated with burnout, which, in turn, is assumed to be a predictor
of nurses’ occupational turnover intention. Up to now, most research focused upon organizational
turnover and less on occupational turnover [12]. As such, this study adds to calls from the previous
scholarly literature by focusing on nurses’ intention to leave their profession as a whole [13].
During the past decades, many studies have shown that unfavorable job characteristics may have
a strong relationship with job stress and burnout [14]. However, notwithstanding the increase of insight into
possible antecedents of burnout, theoretical insight is still limited. Bakker, Demerouti and Euwema [15]
in their excellent contribution wherein they extended the Job Demands-Resources (JD-R) model [16,17],
tested whether burnout may be the result of an imbalance between job demands and resources, and whether
several job resources may compensate for the impact of several job demands on burnout.
The empirical work that is reported in this article aims to test the generalizability of the JD-R
model for the nursing profession. In particular, a longitudinal study with a questionnaire completed
twice (1-year time lag) by Registered Nurses working in hospitals (63.4%), nursing and old peoples’
homes (15.4%), and home care (21.1%) was conducted. Our ﬁnal sample comprised 1,187 nurses,
with 5.4% men and 94.4% women. Their mean age was 39.8 years (SD = 9.68). Nurses’ jobs are typically
stressful and emotionally demanding as nurses are confronted with peoples’ needs, problems and
suﬀering all the time, and also with serious illness and death. Burnout aﬀects approximately 25% of
nurses, and they are considered to be particularly susceptible to burnout. This ratio reaches even 64%
among nurses with high aﬀective strain, and 39% among those with high cognitive strain (see [18])
for a large-scale study using French nurses. Similar ﬁndings have been reported from many other
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countries: 43% in China [6], over 50% in Sweden [19], and 37% in Turkey [20]. The costs of burnout
may be very high, especially when a nurse is not able to cope with the increasing workload, experiences
defeats, and lack of professional success [21].
In case of evidence for the generalizability of the JD-R model, our research ﬁndings may be
a starting-point for the development of goal-directed preventive measures within health care institutions.
Buﬀering variables may reduce the eﬀect of speciﬁc stressors, alter the perceptions and cognitions
evoked by such stressors, moderate responses that follow the appraisal process, and/or reduce the
health-damaging consequences of these responses [22]. That is to say, proof for such buﬀering eﬀects
implies that nurses’ well-being and even their employability (or career potential) [23–25] may be
maintained, even when it is diﬃcult to reduce the amount of job demands. Therefore, it is highly
necessary to conduct empirical research aimed at enlarging our understanding of so-called sustainability
at work, in particular of how to prevent burnout and turnover among nurses.
Our empirical results strongly support that workplaces reducing quantitative demands on nurses
will lead to the greatest decrease in occupational turnover intention. Speciﬁcally, this reduction
in quantitative demands will lead to much lower perceived eﬀort levels, lower burnout, and ﬁnally,
lower probability of occupational turnover intention. Additionally, increasing job resources, that is,
quality of leadership, developmental opportunities, and social support from supervisors and near
colleagues will increase levels of meaning of work, lower burnout, and result in lower probability of
occupational turnover intention. The higher nurses’ job demands, the higher their level of burnout,
and the more likely they are to leave the nursing profession over time. Management in health
care organizations can lower the probability of nurses’ turnover intention by investing in sound
job resources.
2. Theory
2.1. The Job Demands-Resources (JD-R) Model
The JD-R model is built upon two underlying psychological processes that play a role in the
development of job strain and motivation [26]. The ﬁrst one comprises a so-called health-impairment
process, a situation wherein a too high amount of job demands (i.e., job pressure, such as a high amount
of emotional demands and work-home conﬂicts for the nursing staﬀ) exhausts employees’ mental and
physical resources and may therefore lead to exhaustion, health problems, and eventually premature
leave from their profession. The second underlying process is motivational in nature and comprises
that job resources (i.e., general resources and job recognition, such as possibilities for development and
inﬂuence at work) have either intrinsic (because they foster growth, learning and development) or
extrinsic (because they are instrumental in achieving work goals) motivational potential, and lead to
positive work outcomes, such as work engagement [27], and high job performance [26]. As such, job
resources are necessary in order to deal with job demands, but they are also rewarding in themselves,
by fulﬁlling basic human needs [28], such as the needs for autonomy, belongingness, and competence.
Both of these processes, the one created by job demands and the one created by job resources, occur
simultaneously, not sequentially [29].
2.2. Towards a Nursing Sector-Speciﬁc Design of the Job Demands-Resources Model
In this study, we will empirically investigate the central notion whether particularly the combination
of high job demands and low job resources is predictive of burnout in the nursing sector. The proposed
simultaneous effect is tested using four specific job demands (emotional demands, quantitative demands,
physical demands, and family-work conflict) and four specific job resources (quality of leadership, developmental
opportunities, social support from supervisor, and social support from near colleagues). The JD-R model
emphasizes that the selection of concrete demands and resources for scholarly work is dependent on the
occupational sector wherein specific research is conducted [16]. Based upon earlier research within the nursing
sector [4], and following the theoretical framework by Bakker, Demerouti, and Euwema [15], we concluded
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that these categories of job demands and job resources [30–34] were crucial in the light of work-related
outcomes, in our case burnout, and, subsequently, occupational turnover intention.
Previous research on Leader-Member eXchange (LMX) indicates the importance of the relationship
between supervisor and subordinate, or the quality of leadership, in the light of organizational outcomes,
such as well-being [35]. We assume, in line with Bakker, Demerouti, and Euwema [15] that high-quality
leadership may alleviate the negative eﬀects of job demands on burnout, because supervisors’
appreciation and support put demands in another perspective.
Developmental opportunities are, obviously, also highly important as a stress-buﬀering factor within
the nursing sector. A job with a high value as a nutrient for further professional development,
and wherein one is enabled to learn new knowledge and skills, enhances one’s employability [36–38].
Tasks, responsibilities, and duties that are suﬃciently challenging are one of the strongest motivators
that a work environment can oﬀer. That is, it is the best preventive medicine for becoming obsolete or
becoming an ineﬀective plateauee [39]. Within the nursing sector, jobs should be rich in resources,
tools and learning materials, and they should oﬀer ample opportunities for social interaction and
collaboration. Tasks should be varied and to some degree unpredictable to enable nurses to improve
their performance. We posit that developmental opportunities may buﬀer the impact of job demands
upon burnout, as increased performance and a growth in capabilities reduce the tension that is
experienced by the employee.
Moreover, in line with De Jonge, Mulder, and Nijhuis [40] and Houkes, Janssen, De Jonge,
and Nijhuis [41] who advocated the examination of more speciﬁc predictions regarding work
characteristics and work reactions, this contribution focuses upon the potential buﬀering eﬀect
of social support from diﬀerent parties (in our case, immediate supervisor and close colleagues) upon
burnout, and, in turn, occupational turnover intention. The power of buﬀering variables was
extensively explained by Van der Doef and Maes [42] who dealt with the protective eﬀect of social
support. Similarly, Rhoades and Eisenberger [43] have concluded that perceptions of supportive HR
practices, such as organizational rewards (e.g., recognition, opportunity for advancement), procedural
justice (e.g., communication, decision-making), and supervisory support (e.g., concern for employees’
well-being) led to perceived organizational support (e.g., organizational concern), which, in its turn,
led to aﬀective organizational commitment (e.g., sense of belonging or integration, and attachment).
Integration of employees is supposed to be achieved through both formal and informal means.
Formal experiences are deliberately planned interactive events (e.g., formal communication lines,
policies, and meetings) while informal experiences would tend to be more spontaneous opportunities
to interact. As the opportunities for interactions, and information and feedback exchange overlap,
and often involve the same people (e.g., supervisors and peers), formal and informal dimensions are
connected and interrelated [44].
Analogously, Estryn-Behar [45], in her exemplary review on cognitive (e.g., interruptions
in tasks, need of frequent reorganization of daily work program, and overwork) and aﬀective
strain (e.g., adequacy between training and actual tasks, time to talk to patients and answer to their
questions, satisfaction with job climate, and interest of the job) in health care, stressed that nurses’
ability to cope with stress depends upon the extent of their support network and their possibility to
discuss and improve patient’s quality of life [18]. Moreover, interpersonal relationships appear to be
important predictors of job satisfaction [46], and, consequently, related to absenteeism, expression of
grievances, and turnover [47,48].
Therefore, we assume that nurses will show less burnout if they experience high levels of
support from their direct supervisor, and from close colleagues. The so-called stress-buﬀering
hypothesis states that social support protects employees from pathological consequences of stressful
experiences [49]. Research outcomes pertaining to the health care sector, in particular, have indeed
indicated the positive impact of counselling and interactions between staﬀ members, and between
nurses and physicians [18,50].
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All in all, building upon the JD-R model, we argue that job demands are costly [51] as workers,
in our case nurses, who are confronted with high job demands are necessitated to spend time and
energy to engage in performance-protection strategies by investing psychological and physiological
resources [32]. Following the Conservation of Resources (COR) theory [52], it is this depletion of
resources, due to coping with high demands, that evokes stress [32]. Speciﬁcally, COR theory is
built upon the concept of resources, which refer to things that people value, such as objects, but also
conditions (for instance the quality of the relationship with one’s supervisor, and developmental
opportunities at work), personal characteristics (i.e., one’s age) and energies, and social support from
one’s supervisor and close colleagues [53]. We use COR theory to provide an overarching framework
for understanding occupational turnover intention [54]. In particular, drawing from the notion that
people seek resources to fulﬁll their goals [52], nurses will remain in their health care organization
in case it provides the resources they need. When they experience loss of resources and/or increasing
demands, they are likely to perceive that the achievement of their goals and their well-being is at risk,
and their occupational turnover intention may increase.
Based on the theoretical outline given so far, we have formulated the following hypotheses:
Hypothesis 1: Perceived eﬀort and burnout mediate the relationship between job demands and occupational
turnover intention.
Hypothesis 2: Meaning of work and burnout mediate the relationship between job resources and occupational
turnover intention.
Hypothesis 3: Burnout mediates the relationship between perceived eﬀort and occupational turnover intention.
Hypothesis 4: Burnout mediates the relationship between meaning of work and occupational turnover intention.
In addition, we argue that it is of utmost important to gain more insight into the role of age
in the so-called Nursing Sector-Specific JD-R model that is empirically investigated in this contribution.
Unfortunately, few researchers have studied differences in model relationships for distinguished age
groups [55]. However, differences in career outcomes, such as occupational turnover intention, depending
upon employee’s age, are plausible considering the prevalence of age-related stereotyping [56], resulting
in differential treatment for older versus younger workers, and increased Person-Environment (P-E)
fit for older workers [57], resulting into a more clearly defined self-concept with age. Career choices,
including occupational turnover, comprise processes of matching one’s self-concept with images of the
occupational world [58]. In a similar vein, Wright and Hamilton’s [57] ‘job change’ hypothesis states that
due to experience, seniority and skills, it is likely that older workers will have obtained a relatively better
P-E fit [59]. Therefore, we argue that older workers have a lower occupational turnover intention.
Numerous studies [60–66] already suggested speciﬁc reasons for why older nurses are less likely
to leave their jobs: they have greater ﬁrm-speciﬁc human capital, their pay is higher, their position
allows more autonomy, power, or status, and they participate more in decision-making. These factors
lead to increased job satisfaction, greater perception of distributive justice, and increased organizational
commitment, which, in turn, decrease the desire for turnover. Older nurses are also more likely to
have more close friends in their workplace, increased ties to community and local organizations,
and more obligations to kin; altogether, these factors result in higher psychological costs of leaving
the organization.
All in all, earlier scholarly work indeed provides substantial support that a negative relationship
exists between age and turnover, starting with Price’s [67] seminal review and study of turnover.
In particular, Price [66] tested an explanatory model of turnover that supported the assumption of
a negative relationship between age and turnover for registered nurses. This negative relationship
holds in studies of nurses from many countries [68–71].
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Building upon the theoretical outline given above and, as regards the age distribution, in particular
on Van der Heijden [12], also Finkelstein [72] (p. 100) on the Age Discrimination in Employment
act (ADEA), we categorize nurses into younger (under 40 years) versus older (≥ 40 years old) ones,
and have formulated the following hypotheses:
Hypothesis 5: An increase in age will result in decreased intention of occupational turnover.
Hypothesis 6: The determinants of turnover are not identical for those under the age of 40 and those aged 40
and over.
To conclude, in this scholarly work we aim to test and reﬁne the JD-R model among a considerable
sample of nurses in the Netherlands. Nursing, like any other profession, has its own speciﬁc risk
factors that are associated with job stress. The central notion of the JD-R model [17,26] is that burnout
is the result of an imbalance between job demands and resources, and that several job resources
may compensate for the inﬂuence of several job demands upon burnout. Speciﬁcally, job demands,
although not necessarily negative [73] may result in stress when meeting those demands requires a too
high level of eﬀort for which the employee is not adequately trained or supported for to perform well.
Job resources, on the other hand, are valued as being important means to either manage high levels of
job demands or to protect valued resources.
3. Methods
3.1. Sample and Procedure
To select the Dutch health care institutions, for each region (north, south, east, west, and middle),
a careful sampling strategy across hospitals, nursing and old peoples’ homes, and home care institutions
was conducted. The selection was based upon information regarding the distribution of the Dutch
nursing population that was obtained from the Internet, from the Chamber of Commerce, and from
national federations of health care institutions. Although we tried for a representative sample,
convenient sampling was used as well. Due to previously performed large surveys (e.g., [74]),
many health care institutions’ management boards, especially in the western part of the Netherlands,
indicated that their employees showed research fatigue and were reluctant to participate. Moreover,
following economic drawbacks, many institutions were in the middle of a fusion and/or reorganization
implying that the management team decided not to participate to scientiﬁc studies in order to prevent
unnecessary stress for their workforce.
After contacting the network of Cooperating Top Clinical Hospitals in the Netherlands, another
three hospitals decided to participate in our study. In total, 27 health care institutions (nine hospitals,
thirteen nursing and old peoples’ homes, and ﬁve home care institutions) decided to participate in our
study. In each participating institution, a thorough discussion with a representative from the personnel
department took place. We carefully explained the criteria for participation, and we composed samples
of nurses. The conﬁdentiality and anonymity of the data were emphasized. In order to facilitate
data gathering, in each participating institution, a contact person was pointed out. Most health care
institutions distributed the questionnaires themselves among the participants. For two institutions,
we have sent the questionnaires to the home addresses. Two other institutions took care of sending
the questionnaires to the home addresses of the nurses. In the remaining institutions, our contact
persons made sure that the questionnaires were handed out at work meetings, or distributed by means
of the nurses’ mailboxes at the health care institution. The contact persons have been approached
several times by phone and in person to alert them to remind the respondents to ﬁll out and to return
the questionnaire.
Our research design is longitudinal and comprises two measurements. All those nurses who
participated in the ﬁrst survey (Time 1) received an additional questionnaire, the so-called follow-up
survey, twelve months after they ﬁlled out the ﬁrst one (Time 2). A total of 1,187 nurses ﬁlled out
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and returned both the ﬁrst and second wave questionnaires. In general, the response rate of nurses
in home care appeared to be lowest. The overall response rate for the ﬁrst measurement at Time 1 was
43.6%; for the Time 2 measurement it was 29.5%. For the second measurement, the sample consisted of
753 (63.4%) Registered Nurses working in hospitals, 183 (15.4%) nurses working in nursing and old
peoples’ homes, and 251 (21.1%) nurses in home care institutions. The sample included 66 men (5.4%)
and 1,121 women (94.4%). The mean age was 39.8 years (SD = 9.68). The average number of years of
working experience in the nursing profession was 13.6 years (SD = 8.57).
3.2. Measures
Job demands. Four job demands’ factors were included in the present study. Emotional demands
were measured using De Jonge et al.’s [40] four-item scale developed speciﬁcally for health care
professions. The scale has ﬁve response categories ranging from (1) ‘never’ to (5) ‘always’ and measures
how often the nurses were confronted with ‘death’, ‘illness or any other human suﬀering’, ‘aggressive
patients’, and ‘troublesome patients’ in their work. The internal consistency reliability estimate using
Cronbach’s alpha was 0.70.
Quantitative demands were assessed using four items of the quantitative demand scale of the
Copenhagen Psychosocial Questionnaire (COPSOQ) [75] and one additional item was added by the
NEXT-Study Group. COPSOQ items are: ‘How often do you lack time to complete all your work
tasks?’, ‘Can you pause in your work whenever you want?’, ‘Do you have to work very fast?’ and ‘Is
your workload unevenly distributed so that things pile up?’ The additional item was: ‘Do you have
enough time to talk to patients?’ Responses used a ﬁve-point rating scale (1 = hardly ever, 5 = always).
The internal consistency reliability estimate using Cronbach’s alpha was 0.70.
Physical demands were assessed by using a newly developed scale entitled ‘lifting and bending’.
The scale was designed to quantify the physical demands of the nursing profession and consisted
of eight items [4]. The eight items are: ‘bedding and positioning patients’, ‘transferring or carrying
patients’, ‘lifting patients in bed without aid’, ‘mobilizing patients’, ‘clothing patients’, ‘helping with
feeding’, ‘making beds’, ‘pushing patient’s beds, food trolleys, or laundry trolleys’. Response categories
are: (1) ‘0–1 times a day’, (2) ‘2–5 times a day’, (3) ‘6–10 times a day’ (4) ‘> 10 times a day’. The index for
lifting was composed of a score for the ﬁrst four items, added and divided by four and multiplied by
25. The index for bending was composed of a score for the remaining four items, added and divided
by four and multiplied by 25. These indices were summed and divided by 20 to standardize them
to a scale similar to other variables in the model. The internal consistency reliability estimate using
Cronbach’s alpha was 0.87.
Family-work conﬂict was measured using a scale developed by Netemeyer, Boles and
McMurrian [76] and contains ﬁve items that measure home-to-work interference. A sample item is:
‘The demands of my family or spouse/partner work interfere with work-related activities.’ A ﬁve-point
rating scale was used (1 = completely disagree, and 5 = completely agree). Cronbach’s alpha was 0.85
for this scale.
Job resources. Four job resources were included in the questionnaire. The nurses’ perception of
the Quality of leadership was assessed using a four-item scale [75]. Items were designed to gather
information on the superior’s engagement in supportive leadership activities aimed at providing role
clarity, development opportunities, predictability, and a positive work climate. One example item
is: ‘To what extent would you say that your immediate supervisor makes sure that the individual
member of staﬀ has good development opportunities?’ Responses were made on ﬁve-point rating
scales (1 = to a very small extent, and 5 = to a large extent). The Cronbach’s alpha was 0.87.
Developmental opportunities as perceived by the nurses was measured using the COPSOQ [75]
that contains four items. An example item is: ’Does your work require you to take the initiative?’
The scale ranges from 1 (low possibilities for development) to 5 (high possibilities for development).
The internal consistency reliability estimate was 0.75.
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Social support from one’s immediate supervisor was measured using a four-item scale developed
by Van der Heijden [37,77]. An example item is: ‘Does your immediate supervisor regularly give you
supportive advice?’ Respondents could indicate their answers on six-point Likert scales (1 = never,
and 6 = very often). The internal consistency reliability estimate (Cronbach’s alpha) was 0.84 for
supervisory support.
Social support from one’s near colleagues was measured by exactly the same four items, with ’close
colleagues’ substituted for ’immediate supervisor’ in the item statement (derived from Van der Heijden, [37,77]).
The internal consistency reliability estimate (Cronbach’s alpha) was 0.77 for colleague support.
Perceived eﬀort (or stress), being the ﬁrst mediator in our hypothesized model, was measured
using six items from the eﬀort-reward imbalance model [78]: ‘I am under constant time pressure
due to the heavy work load’, ‘I have many interruptions and disturbances in my job’, ‘I have much
responsibility in my job’, ‘I am often pressured to work overtime’, ‘My job is physically demanding’,
and ‘Over the past few years, my job has become more and more demanding’ [78]. Responses were
given on a four-point Likert scale, ranging from 1 = no distress at all to 4 = very much distress.
The internal consistency reliability estimate was 0.85.
Meaning of work, being the second mediator, was measured with the COPSOQ [75] meaning of
work scale, which includes the perception of motivation. Items are: ’Is your work meaningful?’,
’Do you feel that the work you do is important?’ and ’Do you feel motivated and involved in your
work?’ The scale ranges from 1 (to a very small extent) to 5 (to a very large extent). The internal
consistency reliability estimate was 0.81.
Burnout was assessed using the six-item scale from the Copenhagen Burnout Inventory (CBI) [79].
Respondents were provided with a ﬁve-point scale, which ranged from (1) ’never/almost never’ to
(5) ’almost every day’, in order to indicate how frequently they experienced the following: ’feel tired’,
’are physically exhausted’, ’are emotionally exhausted’, ’think - I can’t take it anymore’, ’feel worn out’,
’feel weak and susceptible to illness’. The internal consistency reliability estimate at Time 1 was 0.83.
Occupational turnover intention was measured with Hasselhorn, Tackenberg, and Mueller’s [4]
three-item scale. A sample item is: ‘How often during the past year have you thought about giving
up nursing completely?’ Responses were given on a ﬁve-point rating scale ranging from: (1) never,
to (5) every day. At Time 2, Cronbach’s alpha was 0.85.
Control variables used in the model were gender, and tenure in the profession. Other control
variables that could be expected to confound relationships between predictors and intention to
leave nursing were included in preliminary analyses, yet, appeared to have no signiﬁcant impact
(e.g., hours worked per week, type of health care institution, years of education). Therefore, to facilitate
model estimation and to increase the power of the statistical testing, they were excluded from all
further analyses.
3.3. Statistical Analyses
Analyses were done with Structural Equation Modelling (SEM) using maximum likelihood
estimation within the AMOS software package, Version 25.00 (IBM SPSS, Chicago, IL, USA). As the
χ2 goodness of ﬁt statistic and the Goodness of Fit Index (GFI) are very sensitive to sample size,
and given that our sample is large (N = 1187) indeed, we present numerous alternative goodness of
ﬁt indices (Tucker Lewis Index (TLI), Comparative Fit Index (CFI), and Root Mean Square Error of
Approximation (RMSEA)) in this contribution [80]. It is generally suggested that the TLI and CFI
should exceed 0.90, or even 0.95, for the model to be considered a good ﬁt. Similarly, RMSEA should
be lower than 0.08, better is 0.05, to reﬂect a good ﬁt [81]. Additionally, the joint signiﬁcance test as
recommended by MacKinnon [82,83] was used to investigate whether the hypothesized mediation
eﬀects exist. The two conditions that must be met to conclude that a mediating eﬀect exists are as
follows: (1) the independent variable is signiﬁcantly related to the mediating variable; and (2) the
mediating variable is signiﬁcantly related to the dependent variable. The signiﬁcance of the mediated
eﬀect of the speciﬁc independent variable on the dependent variable was calculated using Sobel’s [84]
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test. Our outcomes indicate that the two conditions as stated above have been met, and Sobel’s [84]
test for mediation showed that both mediation eﬀects were signiﬁcant.
4. Results
4.1. Preliminary Analyses
Table 1 presents the means, standard deviations, and inter-correlations among all study variables.
Leadership quality and supervisory social support were rather highly correlated (0.63), but did not
exceed the value that would pose a serious threat to the model [85]. All reliability measures (Cronbach’s
alpha) are in the good to excellent range, that is, 0.70 to 0.99 [86].
Examination of the job demands shows that nurses reported higher than average levels of
emotional job demands (M = 3.45; SD = 0.58), average levels of quantitative job demands (M = 2.99;
SD = 0.55), rather high levels of physical demands (M = 3.19; SD = 2.55), and a lower than average
level of family-work conﬂict (M = 1.51; SD = 0.60). The reported levels of job resources by these
nurses showed that quality of leadership was slightly higher than average (M = 3.09; SD = 0.76),
developmental opportunities were higher than average (M = 3.72; SD = 0.66), social support from
supervisors was slightly lower than average (M = 3.04; SD = 0.86), and social support from near
colleagues was slightly higher than average (M = 3.71; SD = 0.63). The average level of perceived
eﬀort or stress reported was 1.89 (SD = 0.49), the average level of meaning of work reported was 4.22
(SD = 0.57), the average level of burnout was 1.64 (SD = 0.55), and the nurses’ mean intention for
occupational turnover was 1.43 (SD = 0.7).
In regard to the control variables, female gender had a signiﬁcant and positive impact on perceived
eﬀort in the under the age of 40 group and was non-signiﬁcant in the 40 years and over age group
(under 40, β = 0.09, p ≤ 0.01; 40 and over, β = 0.04, NS); female gender was non-signiﬁcant in the under
the age of 40 group and had a signiﬁcant and positive impact on meaning of work in the 40 years and
over group (under 40, β = 0.04, NS; 40 and over, β = 0.10, p ≤ 0.01). Professional tenure had a signiﬁcant
and negative impact on the meaning of work for both age groups; (under 40, β = −0.11, p ≤ 0.001; 40
and over, β = −0.11, p ≤ 0.001), while female gender had a signiﬁcant and positive impact on meaning
of work for the 40 plus group only (under 40, β = 0.04, NS; 40 and over β = 0.10, p ≤ 0.01). Perceived
eﬀort (under 40, β = 0.30, p ≤ 0.001; 40 and over, β = 0.31, p ≤ 0.001), and meaning of work (under
40, β = −0.08, p ≤ 0.05; 40 and over, β = −0.04, p ≤ 0.05), had a signiﬁcant impact, in the direction
predicted. Family-work conﬂict appeared to have a direct eﬀect on burnout as well, in addition to its
indirect eﬀect; that is the eﬀect that was mediated by the meaning of work. All of these results are
based on Time 1 data. Finally, burnout (under 40, β = 0.14, p ≤ 0.001; 40 and over, β = 0.17, p ≤ 0.001),
had a signiﬁcant impact on occupational turnover intention in Time 2. With these outcomes, we found
preliminary support for our overall hypothesized model.
With the indirect standardized eﬀects of job demands included in our research model, we found
that the indirect eﬀect of emotional demands, through perceived eﬀort and burnout, on turnover
intention was 0.02 (p < 0.05) for those nurses under the age of 40 group and 0.021 (p < 0.05) for those
40 years and over; the indirect eﬀect of quantitative demands, through perceived eﬀort and burnout,
on turnover intention was 0.003 (p < 0.001) for those under the age of 40 group and 0.005 (p < 0.001) for
those 40 years and over; for physical demands, through perceived eﬀort and burnout, on turnover
intention was 0.003 (NS) for those under the age of 40 group and 0.004 (p < 0.05) for those 40 years and
over; and for family-work conﬂict, through perceived eﬀort and burnout, on turnover intention was
0.023 (NS) for those under the age of 40 group and 0.033 (p < 0.001) for those 40 years and over.
Given the fact that these are signiﬁcant indirect eﬀects when the structural parameters are
constrained to be equal (initial model), with the exception of physical demand and family work
conﬂict for the nurses under the age of 40 group, we concluded that we have found partial support
for the assumption that perceived eﬀort and burnout indeed mediate the relationship between the
distinguished job demand variables and occupational turnover intention (Hypothesis 1).
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In regard to the job resources included in our research model, we found that the indirect standardized
eﬀect of quality of leadership, through meaning of work and burnout, on turnover intention was 0.0003
(NS) for those nurses under the age of 40 group and −0.001 (p < 0.05) for those 40 years and over;
for developmental opportunities, through meaning of work and burnout, on turnover intention was
−0.005 (p < 0.001) for those under the age of 40 group and −0.002 (p < 0.001) for those 40 years and
over; for social support from supervisor, through meaning of work and burnout, on turnover intention
was −0.001 (p < 0.05) for those under the age of 40 group and −0.001 (NS) for those 40 years and over;
and for social support from near colleagues, through meaning of work and burnout, on turnover
intention was −0.001 (p < 0.001) for those under the age of 40 group and −0.0005 (NS) for those 40 years
and over.
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

M

94.44
13.62
39.80
3.45
2.99
3.19
1.51
3.09
3.72
3.04
3.71
1.89
4.22
1.64
1.43

SD

0.23
8.57
9.68
0.58
0.55
2.55
0.60
0.76
0.66
0.86
0.63
0.49
0.57
0.55
0.70

0.01
0.02
−0.15 **
0.55
0.02
−0.04
0.05
−0.04
0.00
−0.01
−0.07 *
0.06
0.00
−0.08 *

1

0.74 **
0.02
0.03
−0.16 **
−0.05
−0.05
−0.07 *
−0.06 *
−0.13 **
-0.01
−0.11 **
−0.08 **
−0.01

2

−0.01 **
−0.06 *
−0.30 **
−0.11 **
−0.03
−0.19 **
−0.04
−0.27 **
−0.11 **
−0.10 **
−0.15 **
−0.06 **

3

0.70
0.28 **
0.27 **
0.03
−0.01
0.21 **
0.00
0.14 **
0.23 **
0.06 *
0.11 **
0.02

4

0.70
0.31 **
0.14 **
−0.15 **
0.12 **
−0.12 **
0.06 *
0.53 **
0.04
0.23 **
0.06 *

5

0.87
0.06
−0.05
0.08 **
−0.00
0.16 **
0.26 **
0.05
0.09 **
−0.00

6

0.85
−0.08 **
−0.01
−0.05
−0.02
0.16 **
−0.05
0.21 **
0.10 **

7

0.87
0.22 **
0.63 **
0.13 **
−0.12 **
0.24 **
0.11 **
0.14 **

8

0.75
0.20 **
0.29 **
0.12 **
0.45 **
0.02
−0.09 **

9

0.84
0.20 **
0.11 **
0.24 **
−0.07 *
−0.10 **

10

0.77
0.03
0.21 **
0.00
0.02

11

0.85
0.00
0.34 **
0.06 **

12

0.81
−0.63 **
−0.19 **

13

Note. a. * p < 0.05, ** p < 0.01, b. Means and standard deviations of binary (0,1) coding for supervisor-subordinate age diﬀerence, c. Binary coding for gender (1,2).

female
Tenure in the profession
age
Emotional demands
Quantitative demands
Physical demands
Family-work conﬂict
Quality of leadership
Developmental opportunities
Social support; supervisor
Social support; colleagues
Perceived eﬀort
Meaning of work
Burnout
Occupational turnover

Variable

0.83
−0.16 **

14

Table 1. Means, Standard Deviations, Reliability Coeﬃcients (Cronbach’s alpha; on the diagonal), and Correlations Between the Model Variables, N = 1187.

0.85

15
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Given that these were all signiﬁcant indirect eﬀects when the structural parameters are constrained
to be equal (initial model), we concluded that meaning of work and burnout indeed mediate the
relationship between the distinguished job resource variables and occupational turnover intention
(Hypothesis 2).
The indirect eﬀect of perceived eﬀort, through burnout, on turnover intention was 4.83 (p < 0.001)
and for meaning of work, through burnout, on turnover intention was −2.21 (p < 0.05). Therefore,
we can conclude that burnout indeed mediates the relationship between perceived eﬀort and meaning
of work on turnover intention (Hypotheses 3 and 4).
There are signiﬁcant diﬀerences in the means for some of the determinants of occupational
turnover intention between those under the age of 40 and those aged 40 years and over. Table 2 presents
the means of the determinant variables by age group; those diﬀerences that are signiﬁcant will be
discussed here. Emotional demands are greater for those under the age of 40 (3.50 vs 3.40; p < 0.001)
as are physical demands (30.22 vs 20.94; p < 0.001) and family work conﬂict (1.56 vs 1.46; p < 0.01).
Developmental opportunities are scored higher for those under the age of 40 (3.82 vs 3.63; p < 0.001) as
is social support from colleagues (3.84 vs 3.60; p < 001). Those under the age of 40 reported higher
perceived eﬀort (11.53 vs 11.02; p < 0.01). Those 40 and over report higher level of burnout (1.71 vs 1.57;
p < 0.001). Not surprisingly, professional tenure is greater for those in the 40 and over age group,
(19.10 vs 7.94; p < 0.001). Table 3 presents the distribution of occupational turnover intention for both
age groups. The distribution appears to be signiﬁcantly diﬀerent between the two groups; F = 6.536;
df 1, 1185; p < 0.01, herewith conﬁrming Hypothesis 5.
Table 2. Means and Signiﬁcant Diﬀerences by Age Group.
Determinants of Occupational
Turnover Intention

Age < 40

Age > 40

Emotional demands ***
Quantitative demands
Physical demands ***
Family-work conﬂict **
Quality of leadership
Developmental opportunities ***
Social support, from supervisor
Social support, from colleagues **
Perceived eﬀort **
Meaning of work
Burnout ***
Gender
Professional tenure ***
Occupational turnover intention

3.50
3.00
30.22
1.56
3.10
3.82
3.08
3.84
11.53
4.25
1.57
94.00%
7.94
1.46

3.40
2.97
20.94
1.46
3.07
3.63
3.00
3.60
11.02
4.19
1.71
94.87%
19.10
1.40

** p < 0.01, *** p < 0.001.

Table 3. Occupational Turnover Intention Distribution.
How often have you thought about
giving up nursing completely?

Less than 40;
Age in years

40 and over;
Age in years

Never
Several times per year
Several times per month
Several times per week
Every day

63.45%
29.14%
5.69%
1.38%
0.34%

69.38%
23.88%
4.15%
2.08%
0.52%

F = 6.536; df 1, 1185; p < 0.01.
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4.2. Model Fit and Hypotheses’ Tests
In order to test Hypothesis 6 regarding the moderating eﬀects of age, we conducted multi-group
Structural Equation Modelling (SEM) analysis in AMOS as follows.
Step 1: estimated the unconstrained model where all structural paths were allowed to be diﬀerent
for the two age groups.
Step 2: compared the ﬁt of the unconstrained model with the ﬁt of the model that constrained all
structural relationships to be equivalent.
The outcomes of our hypotheses’ tests indicate that, without constraining any of the structural
paths when estimating the parameters, provided a satisfactory ﬁt to the data, χ2 = 232.09, df = 108,
CFI = 0.95, RMSEA = 0.030, IFI = 0.95, TLI = 0.92; see Table 4. Additionally, Table 4 shows that
with each additional constraint applied to the model, the ﬁt of the model deteriorates signiﬁcantly.
Constraining the structural paths in Step 2 resulted in χ2 = 13.82, df = 108, CFI = 0.95, RMSEA = 0.031,
IFI = 0.95, TLI = 0.91; these diﬀerences are signiﬁcant at p < 0.001. This deterioration of results indicates
that the best ﬁt will be required if to apply no constraints to the model; i.e., standardized estimates
separately for each age group (see Figure 1).

Figure 1. Nursing Sector-Speciﬁc Model on Occupational Turnover Intention for younger versus older
nurses; standardized estimates.
Table 4. Goodness-of-ﬁt Indices for Alternative Models.
Model

χ2

df

CFI

RMSEA

IFI

TLI

Δχ2

Δdf

Unconstrained
Structural weights
Structural intercepts
Structural means
Structural covariances
Structural residuals

232.09
245.91
272.87
965.61
1199.94
1205.27

108
123
127
137
169
173

0.95
0.95
0.94
0.64
0.55
0.55

0.030
0.031
0.031
0.071
0.072
0.071

0.95
0.95
0.94
0.64
0.55
0.55

0.92
0.91
0.91
0.52
0.51
0.52

13.82 ***
40.78 ***
733.52 ***
967.85 ***
973.17 ***

15
19
29
61
65

*** p < 0.001.
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Therefore, we report the estimates of the two age groups separately, as seen in Table 5. Numerous
determinants of occupational turnover intention diﬀer signiﬁcantly as regards their impact for nurses
under 40 and for nurses from the 40 and over age group.
As Table 5 shows, with a few exceptions, the path coeﬃcients were signiﬁcant at a minimum
of p ≤ 0.05, herewith supporting our overall hypothesized model. The mediating eﬀects of burnout,
in the relationships between perceived eﬀort and work meaning, respectively, as the determinants,
and with occupational turnover intention as the outcome variable, were signiﬁcant; for perceived eﬀort
at p < 0.001 and for work meaning at p < 0.05.
The determinants of perceived eﬀort that were similar for both age groups are emotional demands
(under 40, β = 0.08, p ≤ 0.05; 40 and over, β = 0.09, p ≤ 0.05) and quantitative demands (under 40,
β = 0.49, p ≤ 0.001; 40 and over, β = 0.44, p ≤ 0.001). The remaining determinants were dissimilar
in terms of whether or not they are signiﬁcant; physical demands (under 40, β = 0.06, non-signiﬁcant
(NS); 40 and over, β = 0.09, p ≤ 0.05), and family-work conﬂict (under 40, β = 0.05, NS; 40 and over,
β = 0.14, p ≤ 0.001), had a signiﬁcant impact on perceived eﬀort.
The determinant of meaning of work that was similar between the two groups comprises
development opportunities (under 40, β = 0.43, p ≤ 0.001; 40 and over, β = 0.37, p ≤ 0.001). The remaining
determinants of meaning of work were dissimilar; leadership quality (under 40, β = 0.03, NS; 40 and
over, β = 0.10, p ≤ 0.05), social support from one’s supervisor (under 40, β = 0.08, p ≤ 0.05; 40 and
over, β = 0.06, NS), and social support from near colleagues (under 40, β = 0.13, p ≤ 0.001; 40 and over,
β = 0.05, NS).
Signiﬁcant diﬀerences were observed between the nurses under 40 years old and the 40 and over
age groups in each stage of our model; the standardized estimates are used in all of the following
discussion of the speciﬁc results. These results clearly indicate diﬀerences between the under 40 and
40 and over age groups in terms of the importance of factors determining occupational turnover
intention; herewith supporting Hypothesis 6. The most striking diﬀerences are in those variables
that are signiﬁcant determinants for one of the two distinguished age groups and non-signiﬁcant for
the other age group (refer to Table 5). For example, physical demands and family-work conﬂict are
signiﬁcant in determining perceived eﬀort for those 40 and over, but have no impact for those nurses
under 40, while gender (female) has a signiﬁcant, positive impact on perceived eﬀort, yet only for those
under the age of 40. Meaning of work is determined by developmental opportunities, social support
from supervisor and social from colleagues for those under 40, but only by leadership quality and
developmental opportunities for those aged 40 and over.
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Emotional demands
Quantitative demands
Physical demands
Family-work conﬂict
Quality of leadership
Developmental
opportunities
Social support
from supervisor
Social support
from colleagues
Perceived eﬀort
Meaning of work
Burnout
Gender
Professional tenure

Determinants of
Occupational
Turnover Intention

1.10 (0.09) **

0.44 (0.08) *
2.51 (0.49) ***
0.07 (0.06)
0.22 (0.05)

Under 40

0.56 (0.04)

0.45 (0.09) *
2.37 (0.44) ***
0.11 (0.09) *
0.69 (0.14) ***

40 plus

Perceived Eﬀort

0.05 (0.06)
0.05 (0.08)

0.08 (0.08) *
0.09 (0.13) ***
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* p < 0.05, ** p < 0.01, *** p < 0.001.

0.25 (0.10) **
−0.01 (−0.11) ***

0.31 (0.37) ***

0.39 (0.43) ***

0.10 (0.04)
−0.01 (−0.11) ***

0.08 (0.10) *

40 plus

0.02 (0.03)

Under 40

Meaning of Work

0.06 (0.30) ***
−0.08 (−0.08) *

0.14 (0.15) ***

Under 40

40 plus

0.06 (0.31) ***
−0.04 (−0.04) *

0.14 (0.15) ***

Burnout

0.17 (0.14) ***

Under 40

0.23 (0.17) ***

40 plus

Occupational Turnover
Intention

Table 5. Estimated Regression Coeﬃcients from the Structural Model for Each Age Group (standardized coeﬃcients in brackets).
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5. Discussion
The most important ﬁndings in this study can be summarized as follows. In line with our
expectations, burnout symptoms appear to be predicted by perceived eﬀort, which signiﬁcantly
increased burnout, while work meaning signiﬁcantly decreased burnout. Nurses’ turnover intentions
were predicted by burnout symptoms; an increase in burnout resulted in a signiﬁcant increase in the
intention to leave the nursing profession. In particular, the impact of perceived eﬀort and meaning of
work on burnout are not equivalent, and in opposite directions.
As perceived eﬀort is signiﬁcantly predicted by nurses’ job demands, while meaning of work
is predicted by their available job resources, it is important for health care management to carefully
consider the possible impact of these factors at the workplace. That is to say, from the speciﬁc
outcomes of our study, we suggest that while increasing job resources may be eﬀective to protect
nurses’ well-being, the far greater impact would result from decreasing those job demands that increase
perceived eﬀort. A closer examination of the impact of the job demands on perceived eﬀort reveals
that quantitative demands have a far greater impact on perceived eﬀort than any other job demand
included in our study. Examination of the standardized coeﬃcients shows outcomes of 0.08, 0.09
(under 40, 40 and over) for emotional demands, 0.49, 0.44 for quantitative demands, 0.06, 0.09 for
physical demands, and 0.05, 0.14 for family-work conﬂict. These outcomes indicate that quantitative
demands have an impact that is approximately four times higher than any other of the job demands on
perceived eﬀort.
As far as the investigated job resources are concerned, we have found that developmental
opportunities (0.43, 0.37) had a far greater impact than the other job resources, followed by social
support from one’s colleagues (0.13, 0.08). The remaining coeﬃcients show outcomes of 0.03, 0.10 for
quality of leadership, 0.43, 0.37 for developmental opportunities, 0.08, 0.06 for social support from one’s
supervisor, and 0.13, 0.08 for social support from one’s colleagues. Developmental opportunities had
an impact being four times higher than any other of the job resources on perceived meaning of work.
The outcomes of our study shed more light on possible measures health care management can
take to prevent occupational turnover. The majority of previous research in this scholarly ﬁeld has
focused on job turnover [12,87], while leaving the profession completely is a much more serious
threat for societies and countries given the negative impact on the overall supply of nurses [1,88,89].
Our research provides valuable empirical insight into important reasons for leaving the nursing
profession. Speciﬁcally, we have shown that, on the one hand, quantitative demands increase perceived
eﬀort the most, while, on the other hand, developmental opportunities increase work meaning the
most. In turn, perceived eﬀort in particular and work meaning, albeit it to a lesser extent, are associated
with burnout levels, respectively in a positive and a negative way. Our results suggest that the
greatest impact in terms of preventing occupational turnover intention may come from eﬀorts from
management and other stakeholders in health care institutions that are directed explicitly to reduce the
quantitative demands on nurses.
Additionally, our outcomes demonstrate that it is necessary to group nurses by age category
to obtain accurate and generalizable results regarding the determinants of occupational turnover
intention. These are necessary in creating meaningful management interventions.
Limitations of this Study and Recommendations for Future Research
As we have used self-report measures for all model variables, a common-method bias might
exist [90]. In order to increase the validity of the outcomes, nurses’ self-assessments and supervisor
assessments might be combined in future research. Another limitation of our study is that the results
should be viewed in light of the data having been collected in the health care industry only, and from
one profession, i.e., nursing. This may cast some doubt on the suitability of generalization to other
professions or industry sectors. Nevertheless, as our results are in line with the theory and the pattern
of relationships as assumed, we think they are noteworthy and provide challenges for future research.
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Moreover, we have focused on nurses’ intention to leave the profession instead of actual turnover
behavior. There are theoretical and practical reasons for studying intention rather than behavior.
Previous turnover research [91–93] reported that turnover intention is a stronger predictor of actual
turnover than other variables [94]. Furthermore, using intention to leave the profession as an indicator
overcomes the fact that actual turnover is a low base rate event. For organizations, occupational
turnover intention may be interpreted to be a highly useful variable, even more so than actual leave.
After all, if health care organizations are aware of a high prevalence of occupational turnover intention,
they may still take action in order to retain the nurses. Still, future research is needed to establish the
predictive validity of our overall hypothesized model for actual occupational turnover.
6. Conclusions
From an individual, organizational, and social perspective; there is a critical need to better
understand why so many nurses develop an intention to leave their profession. Our ﬁndings reveal
that the largest decrease in burnout, and the resulting occupational turnover intention, will be obtained
by diminishing nurses’ job demands and increasing their job resources. Head nurses have a major
responsibility to protect nurses’ employability; they should, on a daily basis, provide high-quality
leadership, safeguard ample opportunities for career development, and provide strong social support
to cope with all stressors at the workplace. Unfortunately, head nurses’ leadership quality can vary
substantially; many who are promoted to the position of head nurse are not carefully screened regarding
their leadership competencies and previous experience in managing people. Therefore, it is imperative
that line management in health care organizations have suﬃcient training that enables them to discuss
important HRM issues with colleagues who have speciﬁc expertise in this ﬁeld.
Managers in health care settings that do not provide satisfactory job resources and other forms
of (career) support to help nursing employees cope with ever-increasing job demands, and that fail
to determine their lack of resources—will experience growing levels of burnout among their staﬀ,
which may result in premature departure. If the lack of resources is only slight, job satisfaction and
morale are reduced. A more serious lack of job resources will result in increased turnover intentions,
due to increased levels of burnout. Moreover, it is important for health care institutions to prioritize
ﬁnding ways to increase the opportunities to obtain social support for all staﬀ members. Social support
could be improved, for example, by creating social networks. In addition, head nurses can develop
an atmosphere in which staﬀ members are encouraged to identify stress factors within the work
environment, and wherein it is possible to learn from mistakes.
Employees working in nursing roles are exposed to emotional involvement, stress, work constraints,
and role uncertainty, making the need to talk things through with colleagues and supervisors
an important job resource. When it comes to situations of psychological stress, colleagues appear
to be the most important source of support, particularly when institutionally that kind of support
is lacking [95]. Hospitals and other health care organizations that employ nurses are not without
options to proactively address increased nurse turnover. Our ﬁndings show that the organizational
or management interventions that will have the greatest impact in preventing increased turnover
are two-fold: one should reduce the quantitative demands on nurses and one should increase the
developmental opportunities available to provide them support. These two ﬁndings apply to both
younger and older nurses, so implementing management interventions for them should be prioritized.
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Abstract: Work ability (WA) is an important concept in occupational health research and for over
30 years assessed worldwide with the Work Ability Index (WAI). In recent years, criticism of the WAI
is increasing and alternative instruments are presented. The authors postulate that theoretical and
methodological issues need to be considered when developing alternative measures for WA and
conclude that a short uni-dimensional measure is needed that avoids conceptual blurring. The aim
of this contribution is to validate the short and uni-dimensional WAI components WAI 1 (one item
measuring “current WA compared with the lifetime best”) and WAI 2 (two items assessing “WA in
relation to the [mental/physical] demands of the job”). Cross-sectional and 12-month follow-up data
of two large samples was used to determine construct validity of WAI 1 and WAI 2 and to relate
this to respective results with the WAI. Data sources comprise nurses in Europe investigated in
the European NEXT-Study (Sample A; Ncross-sectional = 28,948 and NLongitudinal = 9462, respectively)
and nursing home employees of the German 3Q-Study (Sample B) where nurses (N = 786; 339,
respectively) and non-nursing workers (N = 443; 196, respectively) were included. Concurrent and
predictive validity of WAI 1 and WAI 2 were assessed with self-rated general health, burnout and
considerations leaving the profession. Spearman rank correlation (ρ) with bootstrapping was applied.
In all instances, WAI 1 and WAI 2 correlated moderately, and to a similar degree, with the related
constructs. Further, WAI 1 and 2 correlated with WAI moderately to strongly with ρ ranging from
0.72–0.76 (WAI 1) and 0.70–0.78 (WAI 2). Based on the ﬁndings and supported by theoretical and
methodological considerations, the authors conﬁrm the feasibility of the short measures WAI 1 and
WAI 2 for replacing WAI at least in occupational health research and employee surveys.
Keywords: work ability; work ability index; WAI; measurement; occupational health;
occupational epidemiology

1. Introduction
Work ability is an important concept in occupational health research and practice. Numerous
approaches to measure work ability have been developed over the past four decades and there is
still dynamic in this ﬁeld. Responding to increasing criticism we aim to give an overview over the
assessment approaches and then discuss theoretical and methodological questions, taking into account
new approaches which have been brought up during the last years. Secondly, we investigate the option
of using a one-item and a two-item measure for the sound and economic measurement of work ability
in large questionnaire studies.
1.1. Work Ability—Concept, Theory and Its Historical Development
For more than 30 years the concept of “work ability” has been used in workplace health promotion
and work research. In the early 1980s, the Finnish Institute of Occupational Health investigated if
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occupation-speciﬁc pension age limits were justiﬁed [1,2]. As part of this research the researchers
developed a questionnaire instrument that should allow for predicting which workers would remain
longer in working life and which not. This instrument was later called the “Work Ability Index” (WAI).
The index should measure “work ability” (WA) in the sense of “How good is the worker at present,
in the near future, and how able is he or she to do his or her work with respect to work demands,
health, and mental resources?” [2]. Today, the above deﬁnition of WA is one of the most widespread
deﬁnitions of work ability as a recent review of Lederer et al. [3] indicates. WA has shown to predict
several outcomes of relevance for occupational health (and further disciplines), e.g., long-term sick
leave [4–6], premature work-exit [7] and mortality and disability [8].
Concomitantly with developing the instrument, the researchers developed a corresponding
conceptual basis, the “Work Ability concept”. With that, the focus shifted from just predicting the
time of retirement to monitoring and promoting WA for the sake of prolonging working life [9].
The WA concept has not been static over the time [10], but has been reﬁned over the three decades.
Starting point of the WA concept was the insight that work ability is always the result of the interaction
of the worker’s resources and his job demands [7], and as such is not a characteristic of the individual
worker per se. Later, Ilmarinen and Tuomi [11] described the WA concept with the metaphor “house of
work ability”, consisting of four “ﬂoors”: (1) health and functional capacities, (2) knowledge and
skills, (3) values, attitudes and motivation, and (4) work situation/work demands. This is a very
comprehensive approach that has its merits when used as tool for practitioners in occupational health
and company consulting. Yet, it can be criticized from a theoretical point of view because it does not
make clear how the factors from diﬀerent “ﬂoors” interact with each other and lead to a certain status
of WA. Secondly, it is left unclear if the “ﬂoors” are seen as antecedents of work ability or parts of it. It is
only recently that researchers tried to measure WA by covering all the “ﬂoors” explicitly, namely in the
Work Ability Personal Radar [12], implying that the “ﬂoors” should be understood as parts of WA.
First in recent years industrial and organisational psychology started to take notice of the
WA concept and instrument—decades after the development of the WA concept and WAI and its
worldwide use in practice and occupational health research. The time lag is surprising, given the
general relevance of the construct in times of an ageing working population. But it has to be kept in
mind that ﬁrstly, employment participation (and consequently WA as its antecedent) traditionally
has not been in the focus of I/O-psychology, and secondly, that the discipline since many years is
using related constructs like person-job-ﬁt, employability, subjective ageing or self-eﬃcacy [13]. In the
last years, however, WAI and related measures were increasingly used in psychological research
(see, e.g., [14]). A description for psychological practitioners was provided three years ago [15] and,
recently, Cadiz et al. [13] published a review of the WA literature from an I/O-psychology perspective.
However, the latter and also McGonagle et al. [16], who have developed a conceptual model of
perceived work ability, criticized a lack of theoretical foundation of the construct WA and tried to
integrate it into established psychological theories, requesting more theoretical work on the construct
and its measurement.
1.2. Measurement of WA by Means of the Work Ability Index—and Its Criticism
There are many questionnaire instruments assessing work ability [13,15]. Probably the ﬁrst and
certainly the most commonly used is the Work Ability Index (WAI, [17]). This is a questionnaire
consisting of seven components (we avoid the commonly used term “dimension” because this
would imply a scale whose dimensions have been derived from a factor analysis), WAI 1–WAI 7
that—altogether—are meant to constitute individual work ability:
WAI 1 Current work ability compared with the lifetime best (one item);
WAI 2 Work ability in relation to the demands of the job (two items, weighted);
WAI 3 Number of current diseases diagnosed by a physician (original long version: list of 51 diseases,
modiﬁed short version: list of 14 disease groups [18]);
WAI 4 Estimated work impairment due to disease (one item);
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WAI 5 Sick leave during the past year (12 months) (one item);
WAI 6 Own prognosis of work ability two years from now (one item); and
WAI 7 Mental resources (three items).
These components are summed up to a score ranging from 7–49, classiﬁed as follows: 7–27 (poor),
28–36 (moderate), 37–43 (good), and 44–49 (excellent) [7]. The cut-oﬀ values were derived from the
15th, and 85th percentile of the population in 1981 that has been investigated in the very ﬁrst WAI
study, municipal employees in Finland [7]. Later, the 50th percentile was added, and the resulting
cut-oﬀs have been unchanged since that time.
Considering the history in development of the WAI instrument and the universal relevance of WA,
it is not surprising that over time more and more serious concerns with respect to the WAI instrument
emerged. These relate to the concept, the cut oﬀ values, the design and the content of the questionnaire:
(a)

(b)

Conceptual mismatch. A fundamental critique is that the WAI does not fully cover the comprehensive
WA concept (by explicitly inquiring the “four ﬂoors”, see above) and that it focusses too much on
health aspects, e.g., diagnoses [19]. While this can be understood from the history of development
in a ﬁeld where a classical epidemiological focus on diseases was prevailing and a resource-based
view on WA was new [7], this kind of measurement obviously does not mirror the holistic premise
of the WA concept.
Cut oﬀ values. A second major criticism is the continued use of the traditional cut-oﬀ values in
practice, epidemiology and clinical research, which are merely distribution-based. This does
not seem to reﬂect empirical evidence (even if some researchers have calculated and proposed
diﬀerent WAI cut-oﬀ values with respect to speciﬁc outcomes, e.g., [20] for predicting the need for
rehabilitation). Diﬀerences between the four categories low, moderate, good and excellent may just
as well be explained by the idea of a continuous variable, which holds richer statistical information
than four ordinal categories only [13]. Additionally, the level of work ability in the working
population (in Finland) seems to have risen since the times of instrument development [10] and,
further, the distribution diﬀers between age groups [21]. Both aspects raise additional questions
concerning diﬀerentiation and validity of the cut oﬀ values of WAI.

The WAI was developed for large epidemiological studies (and was mostly applied as
pencil-paper version). Apart from that, the instrument is being used as an individual diagnostic
tool for employees, for example applied in interviews within occupational health, it may be part
of employee surveys in companies or—ﬁnally—it may constitute an interview tool in occupational
coaching [22]. The experiences basing on the use of the diﬀerent modes, however, have led to further
criticism of the WAI instrument:
(c)
(d)
(e)

Length. The complete WAI is too long for most applications, including large studies that are
looking for quite economic measures [19,23,24].
Privacy. The use of the WAI has a privacy issue because many employees don´t want to reveal
their medical information [18].
Lack of directivity. The results of the WAI do not indicate where and how to intervene in case of
low scores—both on individual or group levels [25].

1.3. New Forms of Measurement of WA
In response to the instruments’ limitations, subsequently, new forms of WA measurement
instruments have been developed, most of them directly based on the WAI. On the one hand,
the instrument was expanded. Additional aspects and/or antecedents of work ability were included,
often primarily for the use in employee surveys. This applies to the ABIplus [26], the Work Ability
Survey [27,28] and the Work Ability Personal Radar [12]. For research purposes, these forms of WA
assessment may be problematic as with the many additional aspects included (e.g., “social support” in
the Work Ability Survey) conceptual overlap with other constructs in a study can hardly be avoided.
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On the other hand, the WAI instrument was reduced. Several short measures for work ability
have been developed and used over the years. Most prominent in occupational health research is the
Work Ability Score (WAS), which is identical with WAI 1, the single item measuring work ability in
relation to lifetime’s best [19]. While it has shown similar relations to sick leave and health-related
quality of life [19], it did not identify the risk of disability pension among production workers to the
same degree as the WAI [24], nor long-term sickness absence in the Swedish general population [29].
Another solution is the use of WAI 2, the two items covering the ratings of ones work ability in relation
to (a) mental and (b) physical work demands. In some instances WAI 2 was used with separated
indicators for mental and for physical work ability [30] and sometimes as the complete aspect [14,31].
An analysis of Alavinia et al. [31] showed that of all seven WAI components, WAI 2 had the highest
predictive value for disability pension among construction workers. However, knowledge on the
validity of WAI 2 is still incomplete.
An advantage of the very short measures WAS and WAI 2 is that they are more easily interpreted
than the complete WAI and that they avoid the tilt to health aspects. Cadiz and colleagues [13] criticize
that WAI 2 would only capture “mental and physical job demands and does not consider personal
and organizational factors” (p. 4). Yet, contrary to that interpretation, it may be assumed that the
respondent takes into account any aspect contributing to his personal experience of mental or physical
WA. For example, if the respondent cannot concentrate on his tasks due to family problems, he would
not rate his mental WA as “excellent”. Mental or physical WA are measures that sum up the personal
experience and appraisal of a complex situation, and it is left to the individual how to weigh and
combine the aspects that he or she experiences as relevant. This reminds of the perception of and
response to the well-established single item question on subjective general health “In general, how do
you rate your current health?” which has proven to be a good predictor of future morbidity and
mortality [32]. Additionally, McGonagle et al. [16], and very recently Stuer et al. [33], limited their
measurement of WA to the general rating of perceived work ability, partially with newly developed items.
In addition to this, there are further short instruments, combining several components of the WAI
or simply omitting the delicate WAI 3 (medical diagnoses; e.g., WAI-R [34]), but this does not solve the
problem of the health overemphasis in the instrument.
1.4. The WAI is A Formative Measure
Until today, the most frequent approach to reconsider the WAI measurement was to perform
factorial analyses of the WAI components WAI 1–7, assuming the WAI to be a scale. All WAI components
loading on a common factor are then supposed to constitute a contextually relevant sub-dimension of
WA, at best with a high internal consistency, usually indicated by Cronbach’s alpha.
In several of these validation studies three-factor structures of the WAI components were
identiﬁed [35–38]. The focus of scientiﬁc methodological discussion, however, lies on two-factorial
solutions. When analysing data from large samples of nurses from ten diﬀerent countries, Radkiewicz
et al. [39] found that a two-factorial solution ﬁtted the data best. Martus et al. [40] suggested two
correlated factors “subjectively estimated work ability“ and “objective health status“ as an adequate WA
model. A recent conﬁrmatory factor analysis by Freyer et al. [41], employing data from a large sample
of German employees aged 31–60 years, supported these ﬁndings. The authors recommended not to
use the one-dimensional WAI sum-score but to compute two sub-scores instead [42]. Cadiz et al. [13],
in their overview, took up the notion of two WAI sub-dimensions and sharpened the labelling to
“subjective “vs. “objective” work ability. It may be questioned, however, whether a list of own medical
diagnoses, generated in a social process, cognitively processed by the individual and later self-reported
in a survey may be labelled as “objective”. Apart from the fact, that a self-reported disease list may
also be regarded as “subjective”, the notion of “objectivity” might falsely indicate that this measure of
WA has a higher validity than “merely perceived” WA of the individual. Further, to equate a list of
diseases with WA ([13]: “objective work ability”) does not seem justiﬁed: According to an overview
given by Varekamp et al. [43] about half of the workers reporting at least one chronic disease do not
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ﬁnd their work ability impaired. Thus, a list of diseases may rather be a predictor than a component of
work ability.
Researchers performing factor analysis on the WAI in the attempt to identify sub-dimensions base
their operation on the assumption that the WAI was understood and developed under a speciﬁc premise:
that each of the seven WAI components are indicators of an underlying latent factor “WA”, which causes
a substantial covariation among the items. A change in latent WA should consequently lead to a
change in all the indicators. However, theoretical considerations on construct measurement brought
forward by Fleuren et al. [44] indicate that the WAI is not an example of such reﬂective measurement.
Instead the WAI may be regarded as a formative measure, where a unique constellation of deliberately
chosen items constitutes the measure of WA, with the possibility of only low shared variance between
the items. If the aspects which are captured by the single items change, WA changes subsequently,
but not vice versa. In fact, when constructing the WAI in the 1980s, it seems that item selection was
performed as a “method for identifying subjects under the risk at early retirement” [1], a methodological
procedure in line with “external construction” [45] (p. 98ﬀ). The result of this procedure was not a scale
but an index (Work Ability Index) integrating (a) a subjective global assessment and prognosis of WA
(WAI 1, 2, 4 and 6), (b) a selection of potential antecedents (WAI 3 and 5) and, (c) personal resources
(WAI 7). Thus, the main purpose of the development of the WAI was not to depict a theory but to
predict work- and employment-related outcomes, and a large amount of evidence witnesses that this
purpose has been reached very well.
According to Fleuren et al. [44] the misspeciﬁcation of a formative measurement model as a
reﬂective one “can greatly bias estimates of structural relationships among variables and produce
theoretically meaningless indices of model ﬁt”. From our point of view this may, in fact, apply to
the many attempts to understand WA better by optimizing its measurement by splitting the WAI
instrument into subcomponents, for example by means of factor analysis.
Yet, if the WAI is a formative measure, as we postulate, this further fuels our question on
conceptual mismatch (see above): if every item contributes independently to the measurement of WA,
it is even more important that the selection of items suﬃciently covers the multitude of inﬂuential
components that may compose work ability among workers. If WAI 1–WAI 7 show an overemphasis
on health and are not covering the theoretically important determinants competence, work situation
and also motivation, the measurement will be biased. The fact that several extended WA versions
have been developed, such as the Work Ability Personal Radar (WA-PR, [12]) may be indicative of this
potential shortcoming. However, the solution cannot be to attempt to fully cover all potentially relevant
components of WA in a single questionnaire, a mission deeming virtually impossible. Instead a clear
core concept of WA is needed that can be measured parsimoniously.
In summary: WA is a highly relevant concept for occupational health and employment, but from
today’s point of view, both conceptualization and measurement exhibit substantial shortcomings.
For assessing WA in epidemiological studies and in employee surveys, a uni-dimensional measure is
needed that avoids the conceptual blurring of the WAI. Secondly, this measure should avoid privacy
issues and be mostly economic. We assume that—among the WAI components—these criteria are
fulﬁlled by the two short measures which rate WA in a generic way, namely WAI 1 and/or WAI 2.
While for the validity of WAI 1 some empirical evidence exists, there is a lack of respective evidence
concerning WAI 2. Consequently, in this contribution, we investigate the following questions:
•

Question 1: We will test if WAI 1 and WAI 2, respectively, correlate with constructs conceptually
related with work ability, by that following the theoretically-derived nomological network of
the constructs. Should this be the case, this contributes to the construct validity of WAI 1 and 2.
As correlates we chose
(a)

(self-rated general health, what is a proximal predictor of WA as discussed above (expecting
a positive correlation),
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(b)
(c)
•

personal burnout, what is known both as predictor and as a consequence of low WA ([46];
expecting a negative correlation),
and consideration to leave the profession ([47,48]; expecting a negative correlation).

Question 2: We explore the degree to which WAI 1 and WAI 2, each, are comparable with WAI.
We do not regard this as the investigation of criterion validity as the value and role of the WAI
instrument as criterion remain unclear due to the criticism on the WAI instrument mentioned
above. Yet, as the WAI is a well-established instrument in occupational health, we have to
investigate and document the relation of the single components WAI 1 and/or WAI 2 with WAI.
The comparisons are performed;
(a)

(b)

by means of correlations of WAI 1 and WAI 2, each, with WAI, reﬂecting whether the
application of the two short indicators results in the same order of individuals as when the
WAI is used; and
by comparison of the correlations of WAI 1, WAI 2 and WAI, each, with the related
constructs mentioned in the paragraph before, indicating whether the short indicators
relate to other constructs in a similar way as the WAI.

All questions are investigated cross-sectionally and longitudinally except question 2 (a), where the
comparability of the short indicators with WAI at the same time suﬃces.
2. Materials and Methods
2.1. Data
For data analysis, data sets from two large longitudinal written questionnaire studies in the health
care sector were used. Both cross sectional as well as longitudinal analyses (12 months apart) were
performed. Participants were included in the analyses if they were employed workers for at least ten
weekly working hours and had provided valid information for all variables involved in the analyses.
Sample (A) comprises qualiﬁed nurses und nursing aids investigated within the European
NEXT-Study, a questionnaire study performed from 2002 to 2003 in hospitals, nursing homes and home
care services in ten countries. The overall response rates were 55.0% in 2002 and 41.5% in 2003 [49].
For cross-sectional analysis data from 28,948 nurses from ten countries (BE, DE, FIN, FR, IT, N, NL,
POL, SLK, UK) were available, for longitudinal analysis data from 9462 nurses from eight countries
(not for N, UK). Cross-sectional data from this study have been used before in related analyses of
Radkiewicz et al. [39], who followed a diﬀerent approach.
Sample (B) covers workers in nursing homes which were investigated within the German 3Q-Study.
The data used here derives from the ﬁrst two waves with response rates of 44.0% (2007) and 42.7%
(2008) [50]. The sample was split into nurses (ncross-sectional = 786, nlongitudinal = 339,) and non-nurses
(ncross-sectional = 443, nlongitudinal = 196). Non-nurses were predominantly kitchen, administration,
housekeeping and laundry staﬀ, and social workers.
2.2. Variables
The Work Ability Index is used as complete score as outlined by Tuomi et al. [51] 1998, yet with
the short list of disease groups (14 disease groups instead of 51 diseases) which was shown to replicate
the results from the long list with high precision [18]. Over and above, the components WAI 1 and
WAI 2 are used as independent variables. WAI 1 consists of a single item “Assume that your work
ability at its best has a value of 10 points. How many points would you give your current work ability?
(0 = completely unable to work, 10 = Work ability at its best). WAI 2 was assessed by two questions:
“How do you rate your current work ability with respect to the physical demands of your work?” and “
. . . mental demands of your work?”, respectively. Response options were: 1, very poor; 2, rather poor;
3, moderate; 4, rather good; 5, very good. The values of the single items were added to a cumulative
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WAI 2 score with a possible range from 2 to 10. In line with the guidelines [18] the score was not
weighted by type of work (physical/mental) because it is assumed that nurses are exposed to both
exposures to same degree at work. This was also applied to non-nurses because the dual exposure
applies to most of them as well and further to assure comparability of analyses and ﬁndings.
General health was measured employing the ﬁve-item-scale used in the ﬁrst version of COPSOQ
which followed the suggestions of the SF-36 [52,53]. The items to be answered on a ﬁve point
scale were: ‘in general, would you say your health is’ (answer categories: ‘poor’, ‘fair’, ‘good’,
‘very good’, ‘excellent’), ‘I seem to get sick a little easier than other people’, ‘I am as healthy as anybody
I know’, ‘I expect my health to get worse’, ‘my health is excellent’ (answer categories: ‘deﬁnitely false’,
‘mostly false’, ‘do not know’, ‘mostly true’, ‘deﬁnitely true’). For constructing the scale the original ﬁve
point scale was set from 1 to 100 following the proposals of the authors [52]. One missing item per
participant was tolerated for scale calculation.
Personal burnout was assessed using a six-item scale taken from the Copenhagen Burnout Inventory
(CBI, [54]). Participants had to indicate on a ﬁve-point scale how often they ‘feel tired’, ‘are physically
exhausted’, ‘are emotionally exhausted’, ‘think: ‘I can’t take it anymore’, ‘feel worn out’, ‘feel weak
and susceptible to illness’. Answer categories were ‘never/almost never’, ‘once or a few times during a
month’, ‘once or twice a week’, ‘three to ﬁve times during a week’ and ‘(almost) everyday’. We allowed
for one missing item when calculating the scale.
Consideration of leaving the profession was assessed by one item “How often during the course of the
past year have you thought about giving up nursing” with the response options ‘never’, ‘sometimes a
year’, ‘sometimes a month’, ‘sometimes a week’, ‘every day’.
2.3. Statistical Analyses
As usual, in investigations on construct validation, the relationships of the variables are tested by
correlations. Since WAI, WAI 1 and WAI 2 do not to follow a normal distribution [55], [29] and we
cannot assume all the indicators to be interval scaled [41], we use the Spearman´s rho (ρ) for ordinal
correlation in all analyses. An aspect to be noted is the fact that correlation between WAI 1 and 2,
each, with WAI are partial autocorrelations, thus leading to higher coeﬃcients. In cases of reﬂective
measurement, a corrected item-scale correlation would have to be used, excluding the single item
from the scale-score before correlating the score with the item. But due to the fact that every item of
WAI seems to contribute a quite special information, not reﬂecting the variance of a single underlying
factor (as described above), deleting an item from WAI could possibly mean to change the measure
substantially. To avoid this we left the WAI score unchanged. This procedure follows [19]. To assure
comparability of the ﬁndings, listwise deletion of data was applied in all three samples.
Bootstrapping was used to deﬁne 95% conﬁdence intervals of the correlation coeﬃcients.
This method is adequate even if a normal distribution of the variable(s) is not given [56]. All the
analyses are performed cross-sectionally and longitudinally to enhance the explanatory power of the
analyses. We used SPSS Version 25 (IBM Deutschland GmbH, Ehningen, Germany) for our analyses.
3. Results
Of the 28,948 participants considered for the cross-sectional NEXT-data analyses, 89.4% were
women, the age range was 18–70 years. Among the 9462 nurses selected for NEXT longitudinal
analyses, 89.3% were women, the age range was 19–63 years. Of 1498 participants in the 3Q-Study,
1225 met the inclusion criteria for the cross-sectional analyses, 786 nurses and 443 non-nurses (87.5%
women, the age range was 18–67 years). A total of 535 participants were included in the 3Q-Study for
longitudinal analyses: 339 nurses and 196 non-nurses (86.5% women, age range from 19–65 years).
In sample (A) (nurses in the NEXT-Study), the mean score (all at t1) was 39.4 (SEMean 0.03) for WAI,
8.1 (0.01) for WAI 1 and 7.6 (0.01) for WAI 2. Among the nurses of sample B (3Q-Study) the respective
scores were 39.1 (0.23) for WAI, 7.8 (0.07) for WAI 1 and 7.5 (0.05) for WAI 2. For the non-nursing staﬀ of
sample B, all mean scores were higher: 41.3 (0.29) for WAI, 8.2 (0.08) for WAI 1 and 8.1 (0.07) for WAI 2.
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3.1. Question 1
The correlation coeﬃcients are shown in Tables 1 and 2. Because all coeﬃcients are signiﬁcant at a
level of α = 0.001, signiﬁcance levels are not indicated separately in the tables.
WAI 1 correlates substantially in the expected direction (positively) with general health in all
samples in the cross-sectional and longitudinal analyses (rows a, d, g in Tables 1 and 2, respectively).
The correlation of WAI 2 with general health (rows b, e, h) shows the same pattern as it was found
for WAI 1. The 95% conﬁdence intervals of the correlation coeﬃcients of WAI 1 and 2 with general
health overlap in all instances except in the NEXT cross-sectional sample, where WAI 2 shows a
signiﬁcantly higher correlation with health than WAI 1, yet on low level only (ρ = 0.47 vs. 0.44, rows a
and b). The WAI 1 and 2 correlation pattern with burnout follows the pattern described for general
health above, although, as expected, in negative direction. Again, WAI 2 shows signiﬁcantly higher
correlation in the NEXT cross-sectional sample (ρ = 0.48 vs. 0.44, rows a and b). Finally, WAI 1 and
WAI 2 correlate with considering leaving the profession in the expected direction (negatively), yet at
clearly lower levels. Here, no signiﬁcant diﬀerences between the correlations of WAI 1 and 2 were
observed in the samples.
All these results are in line with the supposed nomological network, contributing to the construct
validity of each of the two WA indicators.
3.2. Question 2
The ﬁrst aspect of comparability of WAI 1 and WAI 2 with WAI is their cross-sectional correlation.
Table 1 indicates that WAI 1 correlates with WAI positively and substantially in all three samples
with ρ ranging from 0.72 to 0.76 and WAI 2 with ρ = 0.70–0.78. Following Ferguson et al. [57] these
correlation eﬀects are moderate to strong. In all analyses, ρ of WAI 1 and 2 reach rather similar levels
(maximum diﬀerence: 0.03) and the 95% CI of WAI 1 and 2 always overlap indicating that none of
the two indicators is superior in correlating with WAI. The ﬁndings add to the assumption that both,
WAI 1 and WAI 2, are closely related measures to the original WAI.
The second aspect of comparability is whether the correlational pattern of WAI 1 and WAI 2 with
general health, burnout and consideration to leave the profession is similar to that of WAI. While the
substantial correlation between WAI 1 and WAI 2 with the WAI—as indicated above—does suggest
that this is the case, it nevertheless needs to be investigated in separate analyses. For this, the three
rows of each sample in Tables 1 and 2 have to be put in relation (e.g., row a, b, c). As expected, it shows
that WAI 1, WAI 2 and WAI are always correlated in the same direction with the outcomes general
health, burnout and consideration to leave the profession, both in cross-sectional and longitudinal
analyses. While the ρ values for WAI and consideration of leaving the profession hardly exceed those
of the short indicators, WAI correlates to somewhat higher degree with general health and burnout.
Table 1. Cross-sectional analyses—correlation (Spearman’s rho) of WAI 1, WAI 2 and WAI with the
outcomes general health, burnout and consideration of leaving nursing. Investigation in three diﬀerent
cross-sectional samples (all t1). The 95% conﬁdence intervals of rho were obtained by bootstrapping.
All correlations were signiﬁcant at p < 0.001.
Row

General
Health

Burnout

Consideration
Leaving
Profession

WAI

NEXT-Study: Nurses (n = 28,948)
a

WAI 1

ρ
95%CI of ρ

0.44
0.43 to 0.45

−0.44
−0.45 to −0.43

−0.18
−0.19 to −0.17

0.72
0.71 to 0.73

b

WAI 2

ρ
95%CI of ρ

0.47
0.46 to 0.48

−0.48
−0.49 to −0.47

−0.19
−0.20 to −0.18

0.70
0.70 to 0.71

c

WAI

ρ
95%CI of ρ

0.58
0.57 to 0.59

−0.53
−0.54 to −0.53

−0.22
−0.23 to −0.21

1
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Table 1. Cont.
3Q-Study: Nurses in nursing homes (n = 786)
d

WAI 1

ρ
95%CI of ρ

0.67
0.62 to 0.71

−0.48
−0.54 to −0.42

−0.32
−0.39 to −0.26

0.76
0.72 to 0.79

e

WAI 2

ρ
95%CI of ρ

0.64
0.59 to 0.68

−0.56
−0.61 to −0.50

−0.44
−0.50 to −0.38

0.78
0.75 to 0.81

f

WAI

ρ
95%CI of ρ

0.73
0.70 to 0.77

−0.58
−0.63 to −0.53

−0.44
−0.50 to −0.38

1

3Q-Study: Non-nurses in nursing homes (n = 443)
g

WAI 1

ρ
95%CI of ρ

0.64
0.57 to 0.70

−0.45
−0.53 to −0.37

−0.34
−0.42 to −0.25

0.75
0.70 to 0.79

h

WAI 2

ρ
95%CI of ρ

0.54
0.47 to 0.61

−0.50
−0.57 to −0.41

−0.29
−0.37 to −0.19

0.75
0.70 to 0.79

i

WAI

ρ
95%CI of ρ

0.70
0.65 to 0.76

−0.57
−0.64 to −0.50

−0.34
−0.42 to −0.27

1

Table 2. Longitudinal analyses—correlation (Spearman’s rho) of WAI 1, WAI 2 and WAI with the
outcomes general health, burnout and consideration of leaving nursing. Investigation in three diﬀerent
longitudinal samples with all outcomes (t2) being assessed 12 months after t1. The 95% conﬁdence
intervals of rho were obtained by bootstrapping. All correlations were signiﬁcant at p < 0.001.
Row

General
Health (t2)

Burnout (t2)

Consideration
Leaving
Profession (t2)

WAI (t2)

NEXT-Study: Nurses (n = 9462)
a

WAI 1 (t1)

ρ
95%CI of ρ

0.36
0.34 to 0.38

−0.34
−0.36 to −0.32

−0.15
−0.17 to −0.13

0.49
0.47 to 0.51

b

WAI 2 (t1)

ρ
95%CI of ρ

0.37
0.35 to 0.39

−0.36
−0.38 to −0.34

−0.15
−0.17 to −0.13

0.47
0.45 to 0.49

c

WAI (t1)

ρ
95%CI of ρ

0.47
0.45 to 0.48

−0.43
−0.44 to −0.41

−0.19
−0.21 to −0.17

0.64
0.62 to 0.65

3Q-Study: Nurses in nursing homes (n = 339)
d

WAI 1 (t1)

ρ
95%CI of ρ

0.49
0.40 to 0.58

−0.36
−0.46 to −0.27

−0.24
−0.35 to −0.14

0.54
0.46 to 0.62

e

WAI 2 (t1)

ρ
95%CI of ρ

0.51
0.43 to 0.59

−0.39
−0.48 to −0.30

−0.37
−0.46 to −0.27

0.57
0.49 to 0.64

f

WAI (t1)

ρ
95%CI of ρ

0.62
0.55 to 0.68

−0.46
−0.54 to −0.37

−0.38
−0.47 to −0.30

0.70
0.64 to 0.76

3Q-Study: Non-nurses in nursing homes (n = 196)
g

WAI 1 (t1)

ρ
95%CI of ρ

0.46
0.32 to 0.57

−0.48
−0.59 to −0.35

−0.27
−0.40 to −0.13

0.54
0.42 to 0.64

h

WAI 2 (t1)

ρ
95%CI of ρ

0.47
0.35 to 0.59

−0.44
−0.56 to −0.32

−0.25
−0.39 to −0.12

0.56
0.45 to 0.66

i

WAI (t1)

ρ
95%CI of ρ

0.50
0.38 to 0.61

−0.47
−0.58 to −0.36

−0.31
−0.42 to −0.18

0.68
0.59 to 0.76

4. Discussion
In our analyses, we found that both WAI 1 and WAI 2 correlated clearly and in the expected
directions with constructs conceptually related to work ability, that is, self-rated general health,
personal burnout and the consideration to leave profession. Furthermore, both short measures correlate
substantially with WAI and show the same correlational pattern as WAI with the related constructs.
Firstly, the construct validity of WAI 1 and WAI 2, as short and clear-cut measures for work ability,
was supported by our results: as expected: they correlate with general health, burnout and—to a
somewhat lower extent—with consideration to leave the profession. The lower correlation with the
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latter may be due to fact that this measure was assessed with one (naturally skewed) item only and
that the notion of detachment from ones’ profession is a complex phenomenon also strongly inﬂuenced
by factors beyond WA [58].
Secondly, WAI 1 and 2, each, correlate substantially with WAI, thus ranking individuals widely in
a similar order as WAI. That WAI 2 in two instances has signiﬁcantly higher ρ values than WAI 1 is due
to the large sample, the small diﬀerences indicate small diﬀerences in eﬀect size only, so we cannot see
any indication for one of the two short WA indicators correlating systematically stronger with WAI
than the other. Yet it should be kept in mind that WAI 2 is measured by two items, thus containing
more information. Jääskeläinen et al. [59] suggested that the correlation between WAI and WAI 1
may be high, but not very high, because WAI 1 is relating to the past by assessing current WA in
relation to lifetime´s best. Where WA has never been regarded as high by the participants, a low WA
could be “best” thus reaching highest scores. In contrast, WAI additionally contains aspects of current
and future WA. If this argument was correct, the correlation of WAI 2 (WA in relation to actual work
demands) with WAI should be systematically higher than that of WAI 1, yet, we cannot conﬁrm this
with our analyses.
Our ﬁndings conﬁrms the established practice of using WAI 1 or WAI 2 for measuring
WA in questionnaire studies and the respective recommendations given by of other research
groups [19,29,59–61]. The comparability is further conﬁrmed by the fact that all three WA measures
show very similar correlations with general health, burnout and consideration to leave the profession.
This is in line with ﬁndings of researchers who found similar correlational patterns of WAI and WAI 1
or WAI 2, respectively, with further constructs [19,31,60].
That WAI correlates higher with general health than the short indicators, is not surprising because
it contains two explicit health components (WAI 3 and 5) which may inﬂate the correlation of the
constructs through conceptual overlap. According to this view, the correlations of WAI 1 and 2 may
be closer to real relationships between work ability and health. This is underlined by results of
Lundin et al. [29] who found that WAI correlated with long-term sickness absence stronger than the
single components WAI 1 and 2. Inﬂation of correlation may also be assumed to explain the higher
correlations of WAI with burnout as the mental resource component of WAI, WAI 7, has conceptual
overlap with this criterion. All in all, the diﬀerences in correlation with the outcomes health and
burnout between WAI and the short measures are surprisingly low considering that WAI contains 7–8
more items and in addition a long list of diseases. One further aspect to be considered is that the WAI
bears a substantially higher risk for non-response than the use of WAI 1 or WAI 2 only, because the
large number of items in the WAI, some of them with delicate content, goes along with a higher risk for
incomplete response and higher proportion of missings for the sum score. Roelen et al. [24] related the
high rate of missings (17%) in their study to the length and complicatedness of the WAI instrument.
This study was not able to use another conceptually important outcome of WA as criterion,
namely disability pension. But other studies have investigated this: Alavinia et al. [31] found that
each of the components of the WAI had predictive power for future disability pension with WAI 2
revealing the strongest relationship, and Sell [61] found that low WA (measured by an item similar to
WAI 1) leads to a higher risk of early labor market exit. Finally, Jääskeläinen et al. [59] showed that
WAI 1 like WAI predicted disability pension adequately over a follow-up period of four years in 5251
Finnish municipal employees among women. This supports the idea that WAI 1 and WAI 2 are suitable
measures for predicting the timing of the departure from working life, fulﬁlling the original purpose of
the WAI. However, when examining construction workers in the Netherlands, Roelen et al. [24] found
that—in contrast to WAI—the discriminatory power of WAI 1 did not suﬃce to detect individuals
with the risk of disability pension, although there was an association between WAI 1 and the outcome.
Jääskeläinen et al. [59] found similar results among men over a longer follow-up period and with
the outcome taken from register data, labelling the ability of WAS to discriminate men with future
disability retirement as “moderate”. This observations—if replicated—may indicate potential for
improvement of the short WA measures, possibly towards a more ﬁne grained general measure.
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Thus, all in all, based both on theoretical and methodological considerations and on our ﬁndings,
we conﬁrm the feasibility of the short measures WAI 1 and WAI 2 for replacing WAI and possibly
further longer instruments assessing work ability. Below, we discuss this in the light of the established
critique on the WAI instrument:
(a)

(b)

(c)

(d)
(e)

Conceptual mismatch. In relation to the full WAI, the components WAI 1 and WAI 2 are clearer
in what they measure, namely a general perception of one’s own work ability, thus preventing
conceptual blurring. On the one hand, this avoids inﬂated relations due to conceptual overlap
with further constructs in assessments, for example with burnout or health. On the other hand,
this makes it unmistakably clear that the WA ﬁndings themselves do not identify any of the
endless number of speciﬁc determinants of WA.
Cut oﬀ values have been established for WAI 1 [10] (p. 29), but they seem to be chosen only to
correspond best with the established WAI categories. Thus, their validation is needed where
there is a need for categories. Until today, no cut-oﬀ values have been established for WAI 2,
which might be future work to be done.
Length. The length of WAI 1 and WAI 2 is obviously minimal, contributing to conceptual clarity
and probably higher compliance of the respondents. Future studies should analyse whether
measures that are conceptually as clear-cut as WAI 1 or 2 but that possibly contain a few more
items (e.g., [16,33]) might further improve reliability, validity and distribution characteristics of
the WA measurement.
Privacy issues are much less a concern with the short indicators than for WAI. This may increase
the participants’ compliances and participation rates.
Lack of directivity is a need speciﬁcally relevant in the ﬁeld of practical occupational health.
The short indicators are even less speciﬁc about what has to be done in case of low WA than the
WAI. It needs to be discussed if this parsimonious approach is an improvement, giving room for
individual interpretation of the measurement and leaving it up to the experts to deal with that
information, or if the more global information of a general measure lacks essential important
information (e.g., about mental resources). Yet, it may be doubted that it will be possible to
capture all—from the point of intervention—relevant determinants of WA in a WA instrument.
For the purpose of large studies the advantage of a clear-cut measure seems to outweigh the
missing details.

Strengths and Weaknesses
Among the strengths of the study are the cross validation of results by comparing the ﬁndings
of three independent study samples. A further strength is the prospective analyses performed for
both samples. A methodological weakness might—at ﬁrst sight—be common method variance. This,
however, is unavoidable, because WA, as long as it is understood in a broad way, is a purely subjective
concept. Thus, all attempts to capture the components of work ability objectively may be doomed to fail.
Yet, when attempting to capture broad concepts summarizing complex and very personal conditions,
subjectivity in the assessment may rather be a strength—partly explaining the high predictive power
of the measures with respect to objective outcomes (see the discussion of self-rated health as quoted
above). A weakness of this study is that it is focusing on the nursing profession, even if it also includes
a sample of non-nursing staﬀ in nursing homes. Yet, although our ﬁndings exhibit a high consistency
across the diﬀerent samples, they need to be replicated in samples covering further professional groups.
5. Conclusions
Firstly, we conﬁrm that WAI 1 is a suitable measure for WA in epidemiological studies and
ﬁnd that for WAI 2 as well. Secondly, we recommend further work on the measurement of WA, yet,
this should be explicitly based on theoretical and methodological considerations as indicated above
in this article. Thereby, we suggest to apply a broad view and include all disciplines interested in
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the measurement of WA, such as epidemiologists, occupational health and psychologists. This might
include the consideration of previously ignored well-established constructs closely related to WA (e.g.,
employability or person-job-ﬁt) and contribute to a research infrastructure of mutual beneﬁt for all
disciplines involved. Thirdly, more research should be done on cut-oﬀ values of the short WA measures
WAI 1 and 2 by relating them to diﬀerent criteria.
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Abstract: Introduction: The Need for Recovery (NFR) Scale facilitates the understanding of the factors
that can lead to sustainable working and employability. Short-form scales can reduce the burden
on researchers and respondents. Our aim was to create and validate a short-form Danish version
of the NFR Scale. Methods: Two datasets were used to conduct the exploratory and conﬁrmatory
analyses. This was done using qualitative and quantitative methods. The exploratory phase identiﬁed
several short-form versions of the Danish NFR Scale and evaluated the quality of each through the
assessment of content, construct and criterion validity, and responsiveness. These evaluations were
then veriﬁed through the conﬁrmatory analysis, using the second dataset. Results: A short-form
NFR scale consisting of three items (exhausted at the end of a work day, hard to ﬁnd interest in other
people after a work day, it takes over an hour to fully recover from a work day) showed excellent
validity and responsiveness compared to the nine-item scale. Furthermore, a short-form consisting of
just two items also showed excellent validity and good responsiveness. Conclusion: A short-form
NFR scale, consisting of three items from the Danish NFR Scale, seems to be an appropriate substitute
for the full nine-item scale.
Keywords: intermediate outcomes; sustainable employment; occupational health; work ability;
aging; short-form validation; need for recovery; criterion validity; construct validity; content
validity; responsiveness

1. Introduction
Sustainable working ability and employability are important challenges facing modern economies.
The current combination of an aging population, increasing socioeconomic health inequalities,
and signiﬁcant proportions of the population with limited ability to work, brings into question
the sustainable working years of the general population [1]. To achieve this, a proper understanding of
the factors that lead to sustainable employability is required, and this, in turn, requires precise and
accurate outcome measures [2].
Outcome measures, like sickness absence and disability pensioning, signify fundamental constructs
in the evaluation of sustainable employability. However, they also represent hard-end outcomes
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of a negative trajectory for the individual that could be delayed or prevented with eﬀective early
interventions. In order to appropriately target these interventions, intermediate outcomes—that
identify individuals with an increased risk of the aforementioned hard end outcomes—are needed.
The intermediate outcome measures also make research considerably more cost-eﬃcient, since they
require shorter follow-up times and often fewer participants [3].
Another important aspect of intermediate outcome measures, apart from their precision and
relationship to important health outcomes, is their burdensomeness. This can represent the burden
that collecting data places on the researchers, but more typically, represents the burden placed
upon participants. For instance, the burdensomeness of participant-reported outcome measures
(e.g., questionnaires) is usually deﬁned by the number and complexity of the questions asked. This
burdensomeness is particularly important for longitudinal cohort or intervention studies, where
participants are asked to complete an extensive array of questionnaires at multiple time points.
Reducing burdensomeness (e.g., through implementing shorter questionnaires) has been shown to
signiﬁcantly increase participant response rates [4–6] and, as such, the shorter and more accessible a
questionnaire can be whilst still maintaining its validity, the better [7].
A commonly utilized intermediate outcome measure in the work-health-sustainability ﬁeld is the
Need for Recovery (NFR) Scale [8]. The NFR Scale was ﬁrst developed in the Netherlands in 1994 as
part of the Dutch Questionnaire on the Experience and Evaluation of Work [9] and was designed as a
short-term outcome capable of predicting long-term work-related fatigue symptoms (e.g., burnout) [10].
It has strong content validity, being closely related with other subjective measures of fatigue, such as
the Checklist for Individual Strength (CIS-20; r = 0.66 to 0.77) and emotional exhaustion (r = 0.84), good
internal (rho = 0.86–0.87; α = 0.88) and test-retest (intraclass correlation coeﬃcient (ICC) = 0.68–0.80),
reliability and is sensitive to detecting change [8,10]. Most importantly, the NFR Scale also functions as
a good predictor of sickness absence—being an important risk-factor for work absenteeism in multiple
workgroups [11,12]. Since its original development in the Netherlands, it has gained popularity
amongst the work-health community globally and has been translated into several other languages,
including Portuguese [13,14], Italian [15], Taiwanese [16], and Danish [17,18].
To facilitate the use of the Danish NFR Scale in research, it would be useful to develop a short-form
version that reduces the number of items to as few as possible, whilst also maintaining the scale’s
validity. Such a reduction has been successfully conducted with the Work Ability Index (WAI), which
was recently reduced down to a single item version [19,20]. However, this short-form validation has
not yet been performed for NFR. Doing so would greatly decrease the burden of the NFR Scale in
research and thus increase its feasibility of use in future cohorts and studies. Therefore, the aim of
this study is to create and validate a shortened version of the Danish NFR Scale that is an adequate
representation of the full scale. A secondary aim is to validate a speciﬁc shortened Danish version
of the NFR Scale that has been used in previous studies [21,22] as an adequate representation of the
full scale.
2. Materials and Methods
This validation study was conducted using data from two previous workplace interventions—the
Participatory Intervention on Physical and Psychosocial resources of Industrial workers (PIPPI) and
the Prioritized Working Hours ([Prioritet Arbejdstid]; PRIO) project. PIPPI was a cluster-randomized
controlled trial that investigated the eﬀectiveness of a participatory physical and psychosocial
intervention on NFR among industrial workers. This trial was pre-registered with the Danish
Data Protection Agency register (2013-54-0329) and in the International Standard RCT Register
(ISRCTN76842602). Ethical approval was provided by the Ethical Committee for the regional capital
in Denmark (H-2-2013-FSP13). PRIO was a non-randomized controlled trial that investigated the
eﬀectiveness of self-rostering on NFR among workers in the healthcare sector. Approval for this trial
was provided by the Danish Data Protection Agency (2008-54-0458). Full details for both these trials
have been previously published [17,18,23].
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2.1. Participants
Participants in PIPPI were recruited from three large Danish workplaces in the manufacturing
and production sectors. Inclusion criteria for workplaces required a minimum of 100 employees
involved in primarily manual labor, who work within a team based structure involving a cooperative
relationship between diﬀerent organizational levels. Moreover the workplaces must have been willing
to implement the intervention activities of the PIPPI trial, and must have reﬂected the geographical
and organizational distribution of Danish production companies. The inclusion criteria for eligible
workers was to work ≥20 h/week and to provide informed consent to participate in the study.
Participants in PRIO were recruited from nine Danish companies covering 28 diﬀerent workplaces,
all involving shift work. These workplaces were contacted through public advertising, meetings,
and personal contacts. Inclusion criteria required that the workplace was in the planning stage of
implementing self-rostering (n = 14). Workers who chose to respond to the questionnaire were included
in the PRIO study. All participants from PIPPI and PRIO that provided any information regarding
NFR at baseline were included in this study.
2.2. Outcomes and Data Collection
Collected outcome measures used in this study include the Danish NFR Scale, several related
measures for the assessment of construct validity, and basic demographic information. The Danish
NFR Scale is a 9-item Likert scale with ﬁve response categories: “Never”; “Rarely”; “Some of the Time”;
“Most of the Time” and “Always”. The individual sum of these scores is converted to an index from 1
to 100, where 100 indicates the maximum requirement for recovery. All items included in the Danish
NFR Scale and their English translations are provided in Table 1. A comparison of these items with the
original questionnaire is provided in the online Supplementary Materials. The Danish NFR Scale was
collected at baseline and 12 months in both PIPPI and PRIO projects. The measures collected for the
assessment of construct validity were collected at baseline in the PIPPI dataset and included general
health and wellbeing, the number of days with limitations due to pain, work-ability and perceived
exertion at work [24–27]. A full list of these items is contained in Table 2.
Table 1. The nine items of the Danish Need for Recovery (NFR) Scale and their translation to English.
Item Number

Danish 9-Item NFR Scale

English Translation

Item 1

Jeg har svært ved at slappe af efter en arbejdsdag

I ﬁnd it hard to relax after a working day

Item 2

I slutningen af min arbejdsdag er jeg udmattet

At the end of my work day I am exhausted

Item 3

Jeg føler mig frisk efter aftensmad

I feel fresh after dinner

Item 4

Jeg slapper ikke ordentlig af, hvis jeg kun har en
dag uden arbejde

I do not normally relax, if I have only had one day
without work

Item 5

Jeg har problemer med at koncentrere mig i
timerne efter, at jeg er kommet hjem fra arbejde

I have trouble concentrating in the hours after I
come home from work

Item 6

Jeg har svært ved at udvise interesse for andre
mennesker, lige når jeg er kommet hjem fra arbejde

I ﬁnd it hard to show interest in other people, when
I have just come home from work

Item 7

Det tager mig over en time, før jeg er restitueret /er
kommet mig fuldstændigt efter en arbejdsdag

It takes me over an hour before I am fully
recovered/fully improved after a work day

Item 8

Når jeg kommer hjem efter arbejde, skal folk lade
mig være i et stykke tid

When I get home after work, people have to leave
me alone for a while

Item 9

Efter en arbejdsdag er jeg for træt til at begynde
andre aktiviteter

After a working day I am too tired to begin
other activities

Response Categories

Response Categories

1. Aldrig
2. Sjældent
3. Engang i mellem
4. For det meste
5. Altid

1. Never
2. Rarely
3. Sometimes
4. Generally
5. Always
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Table 2. Items used in our assessment of construct validity. Selection is based on the similarity of
construct with that of the NFR Scale.
English Translation

Scoring Values

How many days in the last four weeks has muscle or joint pain
inhibited you? (e.g., aﬀected you daily routine or activities)

0–28 days

How physically demanding do you normally perceive your
working situation? [27]

0–10 numerical ratings scale. 0 being not demanding;
10 being maximally demanding

How do you rate your overall health? [24]

5 point likert scale 1 being very poor; 5 being excellent

How do you rate your current work ability in relation to the
psychological/cognitive demands of your work? [26]

5 point likert scale 1 being very poor; 5 being excellent

How do you rate your current work ability in relation to the
physical demands of you work? [26]

5 point likert scale 1 being very poor; 5 being excellent

How do you rate your current work ability? [26]

0–10 numerical ratings scale. 0 being unable to work;
10 being work ability at it’s best

Do you wake up fresh and recovered? [25]

6 point likert scale 1 being at no time; 6 being all the time

Do you feel calm and relaxed? [25]

6 point likert scale 1 being at no time; 6 being all the time

2.3. Validation Process and Statistical Analyses
The validation process and psychometric deﬁnitions (e.g., content, construct, and criterion validity)
followed the guidelines outlined by Goetz et al. [28] and the COSMIN group [2]. Accordingly, this
validation contained two phases. The initial phase was an exploratory analysis, using the PIPPI dataset
aimed at identifying short-form versions of the Danish NFR Scale that adequately maintained the
scale’s psychometric qualities. In this phase, we ﬁrst examined each item individually to determine its
suitability for inclusion in a short-form NFR scale. From these results we then developed short-form
scales and tested them against the full scale, in order to determine how well these short form versions
represented the full scale. The second phase was a conﬁrmatory analysis using the PRIO dataset, aimed
at validating the short-form NFR scale/s identiﬁed in the exploratory analyses. This process is illustrated
in Figure 1. To fulﬁl the primary aim, all 9-items of the Danish NFR Scale were considered for inclusion
in a short-form version. However, to fulﬁl the secondary aim, only items 1, 2, and 9 were considered.
All statistical analyses were conducted using R v3.4.3 (R Foundation for Statistical Computing, Vienna,
Austria) [29]. The R-packages that were used for analysis were the ‘GPArotation’ [30], ‘dplyr’ [31],
‘ggplot2’ [32], and ‘psych’ [33] packages.
Although not conducted prior to the analyses (due to the data being sourced from previously
conducted studies), a post-hoc calculation of sample size was carried out using our analysis of criterion
validity (the primary measure of whether the short-form scales adequately represent the full scale).
In this case, the minimum sample size required to achieve 80% power, given an agreement (ICC)
of 0.75 and an alpha of 0.05, is 75 [34]. With the number of participants included in our analyses
(1109 counting both exploratory and conﬁrmatory analyses) we believe our sample size is more than
adequate for the analyses conducted.
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Figure 1. Flowchart showing the process for the development and testing of the short-form versions.
PIPPI = Participatory Intervention on Physical and Psychosocial resources of Industrial workers;
PRIO = Prioritized Working Hours [Prioritet Arbejdstid].

2.4. Exploratory Phase
The exploratory phase began with an assessment of missing cases and response distributions
across categories of the NFR questionnaire. Content (face) validity was then assessed by the author
group for both the scale as a whole and for each individual item. This involved a subjective assessment
of the meaning of each item in terms of how it relates to the concept of NFR. This assessment by the
author group was complemented by unstructured interviews conducted with the investigators of
each study (PIPPI and PRIO). These interviews were used to gain an understanding of participants’
views on the interpretation and accessibility of each item. These interviews began openly, asking what
participants thought of the items in general; but then later focused on whether participants found any
of the items either, not relevant, or diﬃcult to understand, and which items fell under these categories
and why. The interviews were then followed by an exploratory factor analysis (EFA). For the factor
analysis, the component eigenvalue threshold was set at 1 and, as such, only components above this
value were considered signiﬁcant. To optimize the reduction of items, discrimination parameters and
item diﬃculty for each item were also calculated based on item response theory [2].
Following the interviews and EFA, several short-form versions of the Danish NFR Scale were
developed and compared to the 9-item scale with regard to their construct validity, criterion validity,
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and responsiveness. Development of these short form versions was based upon the previous analysis,
and involved subjective decisions by the author group about which item(s) would be most likely to
accurately represent the concept of NFR generally and the full NFR scale speciﬁcally. The analysis of
construct validity between the 9-item scale and the developed short-form versions was conducted by
comparing their correlations to eight related constructs (Table 2). Correlations were calculated using
either Pearson’s r or Kendall’s tau, depending upon the data distribution. Conﬁdence intervals for
Kendall’s tau were obtained through bootstrapping. To assess the criterion validity and responsiveness
of the short-form versions, Bland-Altman plots were developed and inter-class correlation (ICC) scores
calculated. For the ICC, values between 0.40 and 0.59 were considered fair, values between 0.60 and
0.74 were considered good and values above 0.75 were considered excellent [26]. For the purposes of
validation, it was decided apriori that the construct validity of the short-form NFR versions and the full
Danish NFR Scale to the related measures should not diﬀer by more than 0.1 (i.e., Δ rho/tau ≤ 0.1) and
that the criterion validity and responsiveness between the scales should be excellent (i.e., ICC ≥ 0.75).
2.5. Conﬁrmatory Phase
To conﬁrm the ﬁndings of the exploratory phase in the PIPPI dataset, the conﬁrmatory phase
replicated the analyses conducted for criterion validity and responsiveness conducted in the exploratory
phase in the separate PRIO dataset. This was conducted for three short-form NFR scales identiﬁed by
the author group as being most suitable, based upon the ﬁndings of the exploratory analysis.
3. Results
Of the 415 participants in the PIPPI intervention, 344 provided data used in this analysis (242 male,
age = 44 ± 10.4 years, body mass index (BMI) = 26.6 ± 4.4). Of the 811 participants that participated
at baseline in PRIO, 765 provided data for this study (74 male, 43 ± 10.8 years, 25 ± 3.9 BMI). Full
demographic details are presented in Table 3. Further detail on PIPPI participants regarding their
response distributions for the items used to assess construct validity is provided in Table 4.
Table 3. Primary descriptive statistics of included participants from the PIPPI (n = 344) and PRIO
(n = 765) projects.
PIPPI a

Demographics Information
Sex (male)

PRIO b

Mean or n

(SD) or (%)

Mean or n

(SD) or (%)

242

71%

74

9.7%

Age (years)

44

SD 10

43

SD 11

BMI (kg/m2 )

26.6

SD 4.4

25

SD 3.9

Smoking
Daily
Never
Former
Current

80
27
97
140

23%
8%
28%
41%

N/A
360
237
160

48%
31%
21%

Self-reported health
Very good
Good
Fairly good
Poor
Very poor

29
122
166
26
1

8%
36%
48%
8%
0.3%

49
317
329
60
2

6%
42%
44%
8%
0.3%

NFR index

51

SD 8.8

55

SD 12.6

PIPPI = Participatory Intervention on Physical and Psychosocial resources of Industrial workers; PRIO = Prioritized
Working Hours [Prioritet Arbejdstid]; a Participants were involved primarily with work in the Danish manufacturing
industry, b Participants were involved primarily with shift-work in psychiatric and somatic healthcare settings.
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Table 4. Summary descriptive statistics of participant responses to the scales from the PIPPI a (n = 344)
project used to assess construct validity.

a

Construct Validity Items

Mean

SD or n (%)

Overall work ability

8

SD 1.4

Work ability in the physical domain
Very poor
Poor
Fairly good
Good
Very good

72
157
100
15
0

21%
46%
29%
4%
0%

Work ability in the psychological domain
Very poor
Poor
Fairly good
Good
Very good

56
155
47
24
1

16%
45%
14%
7%
0.3%

Feeling recovered on awaking
At no time
Rarely
Some of the time
Most of the time
All of the time

8
103
153
60
20

2%
30%
45%
17%
6%

Feeling calm and relaxed
At no time
Rarely
Some of the time
Often
Most of the time
All of the time

14
144
95
59
23
9

4%
42%
28%
17%
7%
3%

Physical exertion at work

6

SD 2.3

Days of inhibiting pain
0–10
11–20
>20

287
27
24

85%
8%
7%

Participants were involved primarily with work in the Danish manufacturing industry.

3.1. Exploratory Analyses
Cases with missing responses to any NFR items were handled through list-wise deletion.
The distribution of missing responses is presented in Table 5. The response distributions and
covariance matrix for each item of the 9 item scale are provided in the Supplementary Materials.
Table 5. The distribution of missing responses among cases removed by list-wise deletion.
NFR Item

PIPPI
n = 11

PRIO
n = 40

Item 1
Item 2
Item 3
Item 4
Item 5
Item 6
Item 7
Item 8
Item 9

1
1
2
6
0
1
1
1
0

6
2
14
14
5
6
9
3
3

n = number of cases deleted. For details of each item please refer to Table 1.
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3.1.1. Content Validity and Item-Accessibility
The assessment of content validity of the items of the Danish NFR Scale suggested two
primary factors:
•

•

Factor 1: Recovery of mental resources—items 1, 4, 5, 6, and 8. These items refer to constructs,
such as ‘trouble relaxing’, ‘trouble concentrating’, ‘hard to show interest in others’, and ‘a need
for being left alone after work’. These phrases can predominantly be linked to increased mental
stress and fatigue, apathy, and irritability; all being symptoms of drained mental resources.
Factor 2: Recovery of physical resources—items 2 and 9. These items use words, such as ‘exhausted’
or indicate ‘tiredness’ too great to initiate other activities. Both of these items could be interpreted
as referring to the depletion of physical resources.

Two items (items 3 and 7) did not ﬁt into these categories. Item 3 refers to ‘feeling fresh’, which
could be interpreted as either mentally or physically ‘fresh’ or perhaps a combination of both. Similarly,
item 7 refers simply to ‘recovery,’ which could be either mental or physical recovery.
The unstructured interviews identiﬁed that item interpretability was poor for items 3 and 4;
reporting that many participants either, did not understand these items or felt they were not relevant.
For example, shift workers often ﬁnish work at odd hours (e.g., morning) and therefore feeling ‘fresh
after dinner’ (Item 3) did not relate to how fatigued they felt after work. Similarly, those not working
typical hours also reported confusion as to how to interpret ‘only had one day without work’ (Item 4).
Accordingly, these questions were also those which had the most missing responses, as shown in
Table 5. Moreover, many of the participants reported never being able to ‘really relax’, due to domestic
responsibilities (e.g., single parents looking after children) or from anxiety, due to previous trauma
(e.g., refugees).
3.1.2. Factor Analysis
The EFA identiﬁed two primary factors (Eigen values = 3.97, 0.95). This ﬁnding matches the
assessment of face validity. Items 1, 5, 6, and 8 loaded primarily on factor 1 (recovery of mental
resources; β = 0.50, 0.54, 0.83, 0.73, respectively). Items 2, 3, and 9 loaded primarily on factor 2 (recovery
of physical resources; β = 0.76, −0.46, and 0.47, respectively). Item 7 loaded on both factors 1 and 2
(β = 0.43 and 0.41 respectively). While item 4 did not clearly load on any factor. Full details for factor
loading are provided in the Supplementary Materials.
Response curves developed using item response theory showed that item 7 had the highest
discriminative validity (Figure 2). Items 2, 5, 6, 8, and 9 also showed reasonable discriminative validity.
Item 4 showed the poorest discriminative validity, followed by item 3. Item information scores for
each of the 9 items are provided in the Supplementary Materials.

Figure 2. Cont.
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Figure 2. Response curves detailing the probability of identifying each level of the latent trait for a
given item of the Danish Need for Recovery Scale. The latent trait represents the underlying constructs,
upon which, the scale was built. For details of each item please refer to Table 1.

3.1.3. Development of the Short-Form Versions
From the assessments of face validity, item accessibility and factor analyses of the Danish NFR
Scale, 5 short-form versions of the Danish NFR were developed.
Items 1, 2 and 5–9: This short-form version was developed by dropping only those items (Items 3
and 4) that were deemed undesirable. This judgement was based upon the results from the unstructured
interviews, which revealed that many participants did not consider them meaningful and/or found
these two items diﬃcult to interpret.
Items 2, 6, and 7: The next stage focused on minimizing the number of items, retaining those
items with the highest discriminative ability, whilst also taking into account the need to maintain a
balance between items that loaded on the two identiﬁed factors (physical/mental recovery) and the
scale’s overall face-validity. These 3 items were chosen as they were the 3 items with the highest
discriminative ability, which maintained a balance of factor loadings identiﬁed in the assessment of
content validity.
Items 2 and 6: A two-item version, that included items 2 and 6, was then developed utilizing
the same rationale as above. Although item 7 had the highest discriminative ability, it was decided
that maintaining the balance between factors identiﬁed in the assessment of content validity was
more important.
Item 7: To assess the validity of a single item version of the NFR scale. This item showed the
highest discriminative ability on the basis of response curve analyses (Figure 2) and factor balance,
as highlighted during our factor analysis.
Items 1, 2 and 9: This short-form version was created for completion of the secondary aim—to
assess the validity of a short-form used in previous trials [21,22].
Items 2 and 9: To further minimize the number of items, this version dropped item 1, due to
its poor discriminative ability compared to items 2 and 9, as represented by the response curves in
Figure 2.
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3.1.4. Construct Validity
The analyses for construct validity showed small to moderate correlations [35] between the
various NFR scales and the related constructs (pain, work ability, perceived health etc.; Table 2).
However, the diﬀerence between the NFR scales and any speciﬁc related measure was never greater
than 0.1—suggesting the idea that all of the short-form NFR scale versions developed, in fact, measure
the same construct. The strongest correlation was between the NFR scales and ‘feeling rested on
waking’ (r = −0.48 to −0.39), whilst the weakest correlation was with ‘perceived exertion’ (r = 0.17 to
0.26). Complete results are presented in Table 6.
Table 6. Construct validity of the Danish 9-item Need for Recovery Scale and several short-form
versions against other related items (n = 344).
Danish Need for Recovery (NFR) Scale
Primary Aim

Related
Construct
Days of inhibiting
pain k
Perceived
exertion p
Perceived
health p
Mental work
ability k
Physical work
ability k
Overall work
ability k
Feeling rested on
waking p
Feeling calm and
relaxed k

Secondary Aim

Items 1–9
(Original)

Items
1, 2, 5–9

Items
2, 6, 7

Items
2, 6

Item
7

Items
1, 2 & 9

Items
2, 9

0.28
(0.20, 0.35)
0.17
(0.06, 0.28)
−0.32
(−0.41, −0.21)
−0.30
(−0.38, −0.22)
−0.22
(−0.30, −0.14)
−0.23
(−0.30, −0.15)
−0.48
(−0.56, −0.38)
−0.40
(−0.47, −0.32)

0.30
(0.23, 0.37)
0.18
(0.08, 0.29)
−0.36
(−0.44, −0.26)
−0.32
(−0.40, −0.24)
−0.27
(−0.34, −0.19)
−0.27
(−0.34, −0.19)
−0.48
(−0.57, −0.39)
−0.43
(−0.50, −0.36)

0.31
(0.24, 0.38)
0.21
(0.10, 0.31)
−0.32
(−0.41, −0.22)
−0.28
(− 0.36, −0.20)
−0.25
(−0.33, −0.17)
−0.24
(−0.31, −0.16)
−0.44
(−0.53, −0.34)
−0.40
(−0.47, −0.32)

0.31
(0.24, 0.38)
0.22
(0.11, 0.31)
−0.31
(−0.41, −0.21)
−0.29
(−0.37, −0.21)
−0.25
(−0.32, −0.16)
−0.23
(−0.30, −0.15)
−0.39
(−0.49, −0.27)
−0.40
(−0.47, −0.32)

0.27
(0.18, 0.35)
0.17
(0.07, 0.27)
−0.28
(−0.37, −0.19)
0.26
(0.17, 0.34)
−0.23
(0.14, 0.32)
−0.23
(0.14, 0.31)
−0.45
(−0.54, −0.35)
−0.38
(−0.46, −0.29)

0.32
(0.24, 0.39)
0.26
(0.14, 0.36)
−0.35
(−0.44, −0.26)
−0.31
(−0.39, −0.23)
−0.28
(−0.35, −0.19)
−0.27
(−0.35, −0.19)
−0.43
(−0.52, −0.34)
−0.40
(−0.47, −0.31)

0.33
(0.24, 0.40)
0.26
(0.15, 0.35)
−0.36
(−0.45, −0.26)
−0.26
(−0.34, −0.18)
−0.28
(−0.35, −0.19)
−0.27
(−0.34, −0.18)
−0.40
(−0.50, −0.29)
−0.37
(−0.45, −0.29)

Primary aim: reduction of scale utilising any NFR item; Secondary aim: reduction of scale using only items 1, 2
and 9. For details of each item and outcome please refer to Tables 1 and 2 respectively. Values: correlation (95% CI);
k denotes Kendall’s tau; p denotes Pearson’s r.

3.1.5. Criterion Validity and Responsiveness
Correlations for criterion validity and responsiveness of the short-form versions to the 9-item
scale ranged from 0.66 to 0.92 and 0.67 to 0.94 respectively. Two short-form versions of the Danish
NFR Scale met our criteria (ICC ≥ 0.75) for both criterion validity and responsiveness (Items 2, 6, and
7; Items 1, 2 and 9). Of the remaining versions developed, two (Item 7; Items 2 and 9) did not meet
our criteria for criterion validity and three (Items 2 and 6; Item 7; Items 2 and 9) did not meet our
established criteria for responsiveness. Complete ICC scores and conﬁdence intervals are presented in
Table 7. Bland Altman plots are provided in the online Supplementary Materials.
Table 7. Criterion Validity and Responsiveness of several short-form versions of the Danish Need for
Recovery Scale against the full 9-item version—exploratory analyses.
Aim being
Addressed

NFR Scale Items
Used

Criterion Validity
ICC (95% CI)
(n = 344)

Responsiveness
ICC (95% CI)
(n = 245)

Primary Aim

Items 1, 2 & 5–9
Items 2, 6 & 7
Items 2 & 6
Item 7

0.92 (0.90, 0.93)
0.85 (0.82, 0.88)
0.82 (0.79, 0.85)
0.67 (0.60, 0.72)

0.94 (0.92, 0.95)
0.79 (0.74, 0.84)
0.74 (0.68, 0.79)
0.51 (0.41, 0.60)

Secondary Aim

Items 1, 2 & 9
Items 2 & 9

0.83 (0.80, 0.86)
0.66 (0.59, 0.71)

0.76 (0.70, 0.81)
0.67 (0.60, 0.73)

Primary aim: reduction of scale utilising any NFR item; Secondary aim: reduction of scale using only items 1, 2
and 9. ICC = Intra-class correlation coeﬃcient. For details of each item please refer to Table 1.
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3.2. Conﬁrmatory Analyses
Three short-form versions (Items 2, 6 and 7, Items 2 and 6, Items 1, 2, and 9) were carried forward
for conﬁrmatory analysis in the PRIO dataset. In the PRIO dataset, all three short-form versions met
our pre-speciﬁed criteria for criterion validity with ICCs of 0.88, 0.82 and 0.86, respectively. However,
only one short-form version (Items 2, 6 and 7) met our criteria for responsiveness with an ICC of 0.80.
The two other short-for versions tested (Items 2 and 6, Items 1, 2, and 9) had ICCs of 0.72 and 0.73
respectively. These scores and conﬁdence intervals are presented in Table 8. Bland Altman plots are
provided in the Supplementary Materials.
Table 8. Criterion Validity and Responsiveness of several short-form versions of the Danish Need for
Recovery Scale against the full 9-item version—conﬁrmatory analyses.
Aim being
Addressed

NFR Scale Items
Used

Criterion Validity
ICC (95% CI)
(n = 765)

Responsiveness
ICC (95% CI)
(n = 475)

Primary Aim

Items 2, 6 & 7
Items 2 & 6

0.88 (0.86, 0.90)
0.82 (0.80, 0.84)

0.80 (0.76, 0.83)
0.72 (0.67, 0.76)

Secondary Aim

Items 1, 2 & 9

0.86 (0.84, 0.88)

0.73 (0.69, 0.77)

Primary aim: reduction of scale utilizing any NFR item; Secondary aim: reduction of scale using only items 1, 2 and
9. ICC = Intra-class correlation coeﬃcient. For details of each item please refer to Table 1.

4. Discussion
4.1. Summary of Findings
Of the developed short form versions only one (consisting of items 2, 6, and 7; At the end of my
work day I am exhausted, I ﬁnd it hard to show interest in other people when I have just come home
from work, It takes me over an hour before I am fully recovered after a work day, respectively) met all
pre-speciﬁed criteria for construct and criterion validity and responsiveness. Additionally, two short
form versions (consisting of items 2 and 6, and of items 1, 2 and 9; Table 1) met our pre-speciﬁed criteria
for construct and criterion validity but achieved only good responsiveness.
4.2. Strengths and Limitations of the Study
A major strength of this study is the comprehensive validation process, which adhered to the
established guidelines [28] and recommendations of the COSMIN group [2], and included both
qualitative and quantitative analyses conducted in a structured, transparent manner. Furthermore,
the conduct of separate exploratory and conﬁrmatory analyses in two diverse occupational groups
helps to ensure the generalizability of results. However, this study also contains some clear limitations.
One such limitation is our inability to interview respondents directly. Instead we relied on the recall of
those involved in carrying out these previous trials. Despite this, we are conﬁdent that the views of
participants on these items were adequately reﬂected as there was clear consensus from interviewees
regarding which items lacked interpretability (i.e., items 3 and 4). A further limitation of our ﬁndings
is that we did not assess the predictive capability of the short-form versions developed with regard
to hard outcomes, such as sickness absence [12]; however, such analyses were outside the scope of
this study.
4.3. Comparisons with Other Studies
To the best of our knowledge, this is the ﬁrst study that has attempted to create and validate a
short-form version of the NFR scale, Danish or otherwise. Although we succeeded in reducing the
number of questionnaire items, we were unable to show support for reduction to just a single item,
as has been the case for other scales—such as the Work Ability Index (WAI) [19,20]. Further shortening
the Danish NFR Scale to include just a single item (item 7) resulted in an unacceptable reduction in
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criterion validity and responsiveness. To help explain why this reduction to a single item was not
possible for the Danish NFR Scale, it may be useful to examine the reason why other scales, like the
WAI, were successful.
The WAI was developed to answer the question, “How good workers are at present and in the
near future and how able are they to do their job with respect to work demands, health, and mental
resources?” [36]. Contained within the index is an overall item, for which, the respondent assigns a
value between 0 and 10 to their current work ability relative to their lifetime best work ability [36].
It is this overall item that forms the single item measure of self-reported work ability often utilized
today [17,18,36]. Unfortunately, the Danish NFR Scale does not contain an item that provides a similar
overall assessment of ‘need for recovery’. Instead, the items of the NFR scale seem to measure more
speciﬁc physical and/or psychological requirements for recovery which may explain why we were not
able to identify a single item which adequately captured the general construct of NFR. Thus, if a single
item Danish NFR Scale is required, it seems necessary to develop a new question that is able to capture
the overall NFR construct.
4.4. Meaning and Implications of the Study
Valid short-form questionnaires reduce the burden on researchers and respondents alike, while
simultaneously improving response rates [4–6]. Our primary aim was to create and validate such a
short-form version for the Danish NFR Scale. In line with this aim, our analysis identiﬁed a short-form
scale consisting of just three items from the original nine items; item 2—At the end of my work day I
am exhausted, item 6—I ﬁnd it hard to show interest in other people, when I have just come home from
work, and item 7—It takes me over an hour before I am fully recovered after a work day. This version
was the most statistically robust of the assessed versions, demonstrating excellent criterion validity
and responsiveness. Moreover, our assessment of construct validity demonstrated that this short-form
version is consistent with the full 9-item scale. Therefore, we assert that a short-form version consisting
of items 2, 6, and 7, provides the best approximation of the underlying constructs captured by the full
9-item Danish NFR Scale.
A secondary aim of our study was to assess the validity of a speciﬁc short-form version of the
Danish NFR Scale, used in previous trials [21,22]. This version consists of; item 1—I ﬁnd it hard to
relax after a working day, item 2—At the end of my work day I am exhausted, and item 9—After a
workday I am too tired to begin other activities. Our ﬁndings show excellent criterion validity and
good responsiveness for this short-form version, and since the construct validity was again consistent
with the 9-item questionnaire, this short-form version is still likely to be an acceptable approximation
of the underlying constructs captured by the full 9-item Danish NFR Scale.
4.5. Future Research
In order to further validate the short-form versions developed, future research should assess their
predictive ability for hard-end outcomes, such as sickness absence and disability retirement. It may
also be beneﬁcial to develop a new question that is able to capture the NFR construct in a single item.
5. Conclusions
A short-form version of the Danish NFR Scale consisting of items 2, 6, and 7 (At the end of my
work day I am exhausted; I ﬁnd it hard to show interest in other people, when I have just come home
from work, and It takes me over an hour before I am fully recovered after a work day, respectively)
demonstrated excellent validity and responsiveness when compared to the Danish 9-item NFR Scale.
We thus recommend this version be used where a short-form version is required. Any generalizations
of these ﬁndings to other countries ought to be made with caution.
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Distributions of responses across response categories; Figure S2: Scree plot of the principle components of the
Need for Recovery scale; Figure S3: Item information curves for each item; Figure S4: Bland Altman plots showing
the relationship between the full- and reduced-scales—exploratory analyses; Figure S5: Bland Altman plots
showing the relationship between the full- and reduced-scales—conﬁrmatory analyses.
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Abstract: Salutary retirement policy depends on a clear understanding of factors in the workplace
that contribute to work ability at older ages. Research in occupational health typically uses either
self-reported or objective ratings of the work environment to assess workplace determinants of health
and work ability. This study assessed whether individual characteristics and work-related demands
were diﬀerentially associated with (1) self-reported ratings of job resources from older workers in
the Health and Retirement Study, and (2) corresponding objective ratings of job resources from the
Occupational Information Network (O*NET). Results from regression and relative weights analyses
showed that self-reported ratings were associated with self-reported job demands and personal
resources, whereas corresponding O*NET ratings were associated with diﬀerences in gender, race,
or socioeconomic standing. As a result, subjective ratings may not capture important aspects of
aging workers’ sociodemographic background that inﬂuence work ability, occupational sorting,
opportunities for advancement, and ultimately the job resources available to them. Future studies
should consider including both subjective and objective measures to capture individual and societal
level processes that drive the relationship between work, health, and aging.
Keywords: healthy aging; work; occupational stress; occupational health; socioeconomic factors;
data accuracy; demography

1. Introduction
The American workforce is aging, with 22.4% of full-time workers over 55 years of age in 2016,
compared with 13.1% in 2000 [1]. Because the work environment is linked to aspects of quality of life
such as job satisfaction [2] and mental and physical health [3,4], employers need to consider the ways
in which workplaces can adapt to meet the needs of older workers. Workplaces that facilitate a happy
and healthy older workforce may increase labor force retention, job engagement [5] and occupational
health [6].
The literature suggests that there is a balance between job demands that require sustained
physical or psychological eﬀort and job resources that promote learning and engagement, and that
greater job demands relative to job resources result in burnout [7]. Economic, social, psychosocial,
and organizational resources available to employees may be a particularly important feature of
the workplace, as these resources have been linked to more job satisfaction and engagement in the
workplace [8]. Perhaps as important, however, is that the resources available to workers may oﬀset the
burden of job demands [9].
To date, the vast majority of research on the link between job demands, job resources, and worker
well-being has relied on measures captured through self-reports. These subjective measures are
IJERPH 2019, 16, 3058; doi:10.3390/ijerph16173058

200

www.mdpi.com/journal/ijerph

IJERPH 2019, 16, 3058

useful for understanding worker agency and engagement. For example, although the physical and
organizational aspects of one’s job may be beyond one’s control, social and psychological aspects are
realized through individual perception and experience. If workers perceive that they have autonomy,
skill variety, and opportunities for growth, they may have motivation to persist despite exposure to
draining job demands [10].
However, objective measures of the workplace environment may also provide unique and useful
information not captured by subjective self-reports. Objective data on workplace settings are available
through the Occupation Information Network (O*NET). O*NET is a comprehensive database of job
characteristics produced by the U.S. Department of Labor’s Employment and Training Administration
and is the leading data source on job ratings [11]. O*NET ratings of workplace characteristics are
assigned by occupational analysts and are based on information obtained from randomly surveying a
broad range of workers within each occupational category. As such, these ratings could be considered
a population average of job demands and resources that workers experience within a given occupation.
In the context of an aging workforce, researchers are increasingly utilizing objective data on workplace
settings to study later life well-being. For example, using O*NET information linked to surveys,
previous research suggests that workplace environment is related to health disparities [12,13], later-life
cognition [14], workplace injuries [15], and later-life employment transitions [16,17].
Nevertheless, neither subjective nor objective measures are without limitations. For example,
self-reports may lead to inﬂated or biased associations between job demands and resources if the
same worker is providing all of the information on the work environment (i.e., common method bias),
or if they are not accurately perceiving their work environment due to unmeasured dispositional
traits [18–20], aﬀect [19,20], mental state [21], or other characteristics. Furthermore, racial/ethnic,
gender, and socioeconomic occupational segregation means that women and non-White racial/ethnic
and lower socioeconomic groups are more likely to occupy jobs with greater job demands and fewer
resources than other groups, regardless of how these demands and resources are perceived, e.g., [22].
This segregation has important implications for eﬀective interventions to reduce job strain and promote
worker well-being. On the other hand, the downside to O*NET ratings is they do not capture the
heterogeneous nature of workplace experiences within a given occupation, which can directly aﬀect
how an individual experiences work [23]. Thus, analyses of workplace characteristics that aﬀect worker
well-being and labor force attachment may beneﬁt from research that includes subjective as well as
objective measures [13,17].
To determine the distinction and utility of subjective and objective measures for future research,
the purpose of this study was to evaluate whether subjectively and objectively rated job resources in
older workers were diﬀerentially associated with a common set of personal resources, job demands,
and sociodemographic characteristics. Given the increasing use of O*NET data on job characteristics,
it is important to characterize these associations because factors that predict O*NET job resources may
diﬀer from factors that predict individual reports of job resources. Both self-reported job demands and
personal resources such as health or personality attributes were hypothesized to be associated with
self-reported job resources, while demographic characteristics were hypothesized to be more strongly
associated with objective ratings of job resources.
1.1. Description of the Job Demands–Resources (JD–R) Model: The Contribution of Subjective and
Objective Measures
To guide the current study, the Job Demands–Resources (JD–R) model was used. JD–R has
inﬂuenced decades of research in occupational health and safety and informed workplace health
and safety programs in organizations [24,25]. The current JD–R model seeks to predict how worker
motivation and strain aﬀect job performance. According to JD–R, every job can be characterized by
the presence of job demands and job resources [26]. Job demands refer to physical, psychological,
social, or organizational aspects of the job that require sustained physical and/or psychological eﬀort
or skills leading to job strain [27]. Examples include high work pressure and emotionally demanding
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interactions with customers. Job demands are associated with physical health problems [28] and
depression [29]. In contrast, job resources are physical, psychological, social, or organizational aspects
of the job that stimulate personal growth, learning, and development leading to work engagement and
motivation [26,30]. Examples of job resources include autonomy, skill variety, performance feedback,
and opportunities for growth.
Research indicates that an imbalance of high job demands relative to job resources results in
exhaustion and burnout [31,32]. On the other hand, proportionately higher job resources are shown to
buﬀer the negative association between job demands and burnout [32] and promote motivation to cope
with stressful working conditions [9]. Subsequent versions of the JD–R model have been expanded to
include personal resources (e.g., self-eﬃcacy, self-esteem), which are presumed to increase engagement
and mitigate the association between job demands and burnout [33,34].
Measures of job demands and resources overwhelmingly rely on self-reports. Capturing
perceptions of the workplace are useful; individuals have a variety of experiences in the same job [35].
It is through these diﬀerences that scholars have identiﬁed mechanisms to create proactive changes to
working conditions that foster gain (e.g., job crafting [36]) and mitigate loss (e.g., undermining [37])
spirals on the job [24]. However, studies that primarily use subjective measures may not be capturing
the multi-level nature of organizations and their eﬀect on worker outcomes. For example, job resources
may be realized at the level of the organization at large (e.g., pay, career opportunities, job security),
at the level of interpersonal or social relations (e.g., supervisor and co-worker support, team climate),
by the organization of work (e.g., role clarity, participation in decision making), or at the level of the
task (e.g., skill variety, task identity, task signiﬁcance, autonomy, performance feedback) [7].
Moreover, subjective measures may not reﬂect societal level processes driven by sociodemographic
characteristics such as gender, race, age, and socioeconomic status that are also “acting in the
background” to inﬂuence the lived realities in workplaces. Evidence indicates sustained gender and
racial occupational segregation are associated with multiple aspects of the employment process
that result in lower quality jobs for women and non-White groups [22,38–41]. For example,
jobs predominantly occupied by women and non-Whites not only have lower pay but also less
ﬂexibility, opportunities for advancement, and other resources compared to jobs predominantly
occupied by White men [39,42–44]. Additionally, Black and Hispanic men and women are more likely
to occupy jobs with hazardous exposures or fewer resources compared to their White counterparts [45].
Therefore, while subjective measures capture important aspects of the workplace, they leave gaps
in our understanding of the ways in which social and organizational structures are related to the
psychosocial reality of the workplace.
Since O*NET ratings can be thought of as a population average of workplace characteristics for
a given three-digit occupational code, they may be useful for capturing constructs across levels of
analysis that also aﬀect psychological phenomena unfolding within organizations. Thus, knowledge
gathered from using objective data in addition to subjective data may help to guide the development
of more population-based, eﬀective interventions. To date, studies that have used objective indicators
typically assess objective indicators of job demands, e.g., [46], since these are more easily assessed
than objective measures of job resources. For instance, work hours, work overload, and time pressure
are easily documented job demand metrics. In this study, we chose to compare four well-established
subjective and objective measures of job resources (as opposed to job demands) because we were able
to ﬁnd nearly identical corollaries of these job resource measures in the HRS and O*NET.
1.2. Factors Predicting Subjective and Objective Measures of Job Resources
Factors such as self-reported job demands, personal resources, and demographic characteristics
that predict job resources are important to clarify as they may moderate or mediate the job demand–job
resource imbalance. With respect to job demands, the vast majority of studies show a strong inverse
relationship between subjectively reported job demands and job resources [24]. However, past research
has not assessed the relationship between subjective job demands and objective job resources.
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Personal resources generally refer to internal mechanisms that help individuals function, appraise
situations positively, and deal with stress [10]. Examples of personal resources include self-eﬃcacy,
optimism, and self-esteem [24]. Personal resources inﬂuence perceptions of job resources and demands,
often leading to higher levels of work engagement. Personal resources may also include aspects of
personality, including the Big Five personality traits [47]. For example, extraversion is associated
with multiple dimensions of organizational commitment [48,49], job proﬁciency in occupations
requiring social interactions (i.e., sales) [50,51], and job satisfaction due to experiencing positive
emotions [52,53]. In contrast, neuroticism predisposes individuals to greater experiences of negative
emotions and distress, which is in turn associated with lower job satisfaction [50,52]. Characteristics
of conscientiousness, namely self-discipline and achievement, strongly predict job performance [50],
continuance commitment [48], and job satisfaction [54]. Additionally, a recent study suggests that
personality traits may moderate the eﬀects of non-monetary job characteristics (i.e., physical demands,
computer skill requirements, job ﬂexibility, and workplace age discrimination) on retirement [16].
Finally, openness to experience is generally related to higher workplace creativity [55] and increased
worker performance in the face of change.
In addition to dispositional resources, physical and mental health contributes to workplace
performance and appraisal, e.g., [56]. Studies show that perceptions of one’s health are stronger
predictors of change in health status compared to objective health measures [57,58]. Altering one’s
perception of stress (subjective indicator) also fundamentally changes objective physiological
processes [59].
Finally, given their potent role in shaping life experiences and opportunities, divergent patterns of
association between sociodemographic factors and diﬀerent sources of workplace reports may occur
for several reasons. First, measures of social stratiﬁcation aﬀect selection into work environments
and work experiences, e.g., [60–62]. For example, Black men and women are substantially less likely
to hold managerial positions at any point in their life compared to White men [39], positions which
may provide more job resources to oﬀset job demands. Furthermore, socioeconomic status and
gender both shape access to and progress in occupational career tracks [63]. A practical implication of
occupational sorting based on sociodemographic characteristics is that people who are like each other
will ﬁnd themselves in similar jobs. To exemplify, given geographic segregation, women who are K-12
teachers are likely to have other women as colleagues who share similar demographic and educational
backgrounds [64]. Thus, their subjective perceptions of the resources available to them are likely to be
similar to their peers.
2. Materials and Methods
2.1. Data Source
Information on self-reported job resources, demands, personal resources, and sociodemographic
characteristics were collected from the Health and Retirement Study (HRS)—a nationally representative
study of Americans over the age of 50 and their spouses (regardless of age) that was launched
in 1992 [65]. The HRS introduces a new cohort of participants every six years and interviews
around 20,000 participants every two years through voluntary in-person (baseline) and telephone
interviews (follow-up). Income, education, wealth, occupation, and employment information are
collected alongside data on self-assessed well-being and health (For demographic and socioeconomic
information, we used the RAND HRS data ﬁle (Version O, 2016). The RAND HRS data ﬁle is an easy
to use longitudinal data set based on the HRS data. It was developed at RAND with funding from the
National Institute on Aging and the Social Security Administration, Santa Monica.). HRS is funded by
the National Institute on Aging (NIA U01AG0097) and is housed at the University of Michigan (UM)
Institute for Social Research.
Since 2006, HRS has used a mixed-mode design in which half of the core sample is randomly
assigned to a face-to-face core interview enhanced with physical and biological measures and
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a psychosocial questionnaire, and the other half is assigned to a telephone core-only interview.
The Psychosocial and Lifestyle Questionnaire (PLQ), which includes personality assessment, is left
behind at the end of the enhanced in-home interview for participants to mail back to the project oﬃces.
In 2008 and 2010, the PLQ included workplace characteristics in the subsample of respondents who
reported working for pay in 2008 or 2010. All respondents have provided written consent, and the
study protocol has been approved by the UM Institutional Review Board (IRB).
To compare self-reports of job resources from the HRS with more objective evaluations of job
resources, data from the 2008 and 2010 O*NET were linked to the HRS using restricted three-digit
U.S. Census occupation codes [12]. Since O*NET job characteristics were categorized by the Standard
Occupational Classiﬁcation (SOC) system, SOC codes were converted to three-digit 2000 Census
Occupational Categories to construct a panel that could be merged with the HRS (SOC codes were
converted to 2000 Census occupational codes using a coding system provided by the National Crosswalk
Service Center. A consistent set of occupation codes for Census years 1980 and 2000 was developed by
Meyer and Osborne [66].) To account for industry eﬀects, restricted three-digit industry codes in the
HRS were used to harmonize 2000 Census industry codes into eight broad categories.
2.2. Participants
In the HRS, 24,220 individuals responded in 2008 or 2010. Of these, 10,569 were working part
time or full time for pay. Among working respondents, the sample was restricted to 7098 individuals
between the ages of 50 and 70 who were not self-employed. Of these, 3369 respondents participated in
the PLQ in 2008 or 2010, and 3,305 had a three-digit Census occupation code that could be merged
with information from the O*NET. To avoid any further attrition, missing information on speciﬁc job
demands or personal resources were set equal to zero and an additional dichotomous variable was
included in regression analyses for each variable and set equal to one if the observation was missing.
The ﬁnal analytic sample included 3,305 respondents aged 50–70 who reported working full-time or
part-time for pay when they completed the PLQ in 2008 or 2010.
2.3. Measures
2.3.1. Subjective and Objective Job Resources
To maximize statistical power, composite indicators of subjective and objective job resources were
constructed by taking the average across items from the HRS and O*NET (Table 1). All job resource or
job demand inputs into the composite score were equally weighted and coded in the direction of the
variable name so that a high score reﬂected a high value of the variable.
Table 1. Description of HRS and O*NET job resources.
Job Resource

HRS Wording

O*NET Wording

Advancement

My job prospects are poor.

Work recognized

I receive the recognition I deserve for my work.

Decision freedom

I have very little freedom to decide how I do my work.

Autonomy

At work, I feel I have control over what happens in
most situations.

Workers on this job have opportunities for
advancement.
Workers on this job receive recognition for the work
they do.
How much decision-making freedom without
supervision does the job oﬀer?
Workers on this job plan their work with very
little supervision.

Note. HRS = Health and Retirement Study; O*NET = Occupational Information Network; Questions in the HRS are
asked on a four-point Likert scale (1 = strongly disagree to 4 = strongly agree). O*NET assigns scores on a ﬁve-point
Likert scale (1 = not important to job performance to 5 = extremely important to job performance). We rescaled the
O*NET scores to match the four-point scale in the HRS. We reverse-coded “Advancement” and “Decision Freedom”
in the HRS to match the O*NET variables.

The items assessed whether a worker had opportunities for advancement, whether or not their
work was recognized, the degree of workplace autonomy, and decision latitude. Questions in the HRS
were measured on a four-point Likert scale (1= strongly disagree and 4 = strongly agree). The questions
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in the O*NET were asked on a ﬁve-point Likert scale where jobs were assigned a value based on the
extent to which the attribute is important for job performance (1 = attribute is not important and
5 = attribute is extremely important). Items in the HRS were reverse coded to match the direction of the
O*NET variable and O*NET measures were standardized to correspond to the four-point Likert scale
used in the HRS. The composite indicators yielded reliable measures (O*NET job resources α = 0.85;
HRS job resources α = 0.62).
2.3.2. Job Demands
Individual job demand items from the HRS PLQ and the Chronic Work Discrimination scale from
the PLQ [67] were used to assess subjective job demands.
Subjective job demands. Individual job demand items from the HRS PLQ were measured on a
four-point Likert scale (1 = strongly disagree and 4 = strongly agree). These items included physical
demands (“my job requires a lot of physical eﬀort”), cognitive demands (“my job requires intense
concentration or attention”), emotional demands (“I often feel bothered or upset at my work”),
work-home conﬂict (“the demands of my job interfere with my personal life”), job insecurity (“my job
security is poor”), time pressure (“I am under constant time pressure to do a heavy workload”), and
work overload (“considering the things I have to do at work, I have to work very fast”). To assess
whether their associations with subjective and objective job resource ratings varied by the nature of
the job demand (i.e., physical, psychological, or social), subjective job demand items were assessed
separately (i.e., a composite score was not created).
Work discrimination. To assess chronic work discrimination, PLQ respondents indicated how often
they experienced a behavior across six items during the last 12 months using a six-point Likert scale
(1 = never to 6 = almost every day). These included “How often are you unfairly given the tasks at
work that no one else wants to do”, “How often are you watched more closely than others”, “How
often are you bothered by your supervisor or coworkers making slurs or jokes about women or racial
or ethnic groups”, “How often do you feel that you have to work twice as hard as others at work”,
“How often do you feel that you are ignored or not taken seriously by your boss”, and “How often
have you been unfairly humiliated in front of others at work”. A composite indicator was created by
averaging across equally weighted items (α = 0.81) [68].
2.3.3. Personal Resources
Measures of dispositional characteristics and perceived mental and physical health were used to
assess personal resources.
Personality traits. Thirty-one items from the PLQ that were derived from the Midlife in the United
States (MIDUS) survey and the International Personality Item Pool (IPIP) were used to evaluate the ‘Big
5’ personality traits [69]. Participants indicated how well a list of traits describes them on a four-point
Likert scale (1 = a lot to 4 = not at all). Items were reverse-coded (where necessary) and averaged to
indicate dimensions of personality [68]. The ﬁnal score for a personality dimension was set equal to
missing if more than half of the list of traits within that dimension had missing values [68]. Personality
trait measures included Neuroticism (α = 0.71), Extroversion (α = 0.75), Agreeableness (α = 0.79),
Conscientiousness (α = 0.65), and Openness to Experience (α = 0.76).
Physical and mental health status. Two indicators of self-reported physical health were used in
analyses. Participants indicated their overall self-reported health status (SRHS) using a ﬁve-point
scale. To reduce the number of covariates in the model, SRHS was coded as being equal to “1” if the
respondent reported “excellent” or “very good” health and “0” if the respondent reported “good”,
“fair”, or “poor” health (putting “good” in the same category as “excellent” and “very good” did not
alter the results). Participants also rated how diﬃcult it was for them to perform mobility tasks across
ﬁve behaviors to indicate functional limitations [70] using a six-point measure (0 = none of the tasks
are diﬃcult to 5 = all ﬁve tasks are diﬃcult). Examples of the tasks include “walking several blocks,”
and “climbing one ﬂight of stairs.”
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Two indicators of mental health were evaluated. First, depressive symptoms were assessed using
the Center for Epidemiological Studies-Depression (CES-D) scale [71–73]. Participants indicated how
often they experienced each item during the past month using a ﬁve-point Likert scale (1 = All of the
time to 5 = None of the time). Five ‘negative’ indicators (e.g., “you felt everything was an eﬀort”) were
summed and deducted from the sum of two positive indicators (e.g., “you felt happy”) to construct
an overall score. Second, performance on HRS episodic memory tasks was used as an indicator of
cognitive health [74,75]. Respondents were asked to repeat back a list of 10 common words read by the
interviewer immediately after hearing them (immediate recall) and after approximately ﬁve minutes
(delayed recall). Scores range from 0 to 20 and were calculated as the sum of the number of words
recalled at the immediate recall phase and the number of words recalled at the delayed recall phase.
2.3.4. Demographic and Socioeconomic Characteristics
Demographic measures included age, whether the respondent was female, and race/ethnicity.
Measures of socioeconomic status included years of education, earnings in 2010 dollars, household
income in 2010 dollars, household wealth (in $100,000s of 2010 dollars), and two-digit U.S. Census
occupational classiﬁcations.
2.3.5. Controls
All models controlled for HRS birth cohorts and a dichotomous indicator for full-time versus
part-time work status. Speciﬁcations with demographic and socioeconomic characteristics also
controlled for two-digit U.S. Census industry classiﬁcations.
2.4. Data Analysis
Linear regression models were used to evaluate the relationships between subjective or objective
job resources and respondents’ job demands, personal resources, and sociodemographic characteristics.
The empirical model was estimated as follows:
JRi = α + JDi δ + PRi θ + SDi γ + Xi β + εi
where JRi is either the HRS self-reported job resources score or the O*NET job resources score for
employee i, JDi is the vector of job demands, PRi is the vector of personal resources, SDi is the vector
of demographic and socioeconomic characteristics, and Xi is the vector of controls. The job resource
indicators are standardized to have a mean of zero and a standard deviation of one for regression
analysis. Results were generated using the statistical program Stata, version 15.
After running the subjective and objective job resource regression speciﬁcations, relative weights
analysis (RWA) [76–78] was used to determine the relative contribution of job demands, personal
resources, and sociodemographic variables towards the respective model R2 . RWA excludes any
variance that is redundant among predictors, and is valuable when there is an interest in determining
the unique contribution of a set of highly correlated predictors. Relative weights were calculated using
code developed by Tonidandel and LeBreton [78] in the statistical program R, version 3.3.2.
3. Results
3.1. Descriptive Statstics
Descriptive statistics are presented in Table 2. Average age was 58.9 (standard deviation (SD) = 5.33)
and the majority of workers were White (76%) followed by Black (16%), and other races/ethnicities
(8%). Workers had 13.58 years of education on average (SD = 2.73), and 63% worked in white-collar
occupations (i.e., executive, professional, sales, or clerical occupations). In terms of workplace
characteristics, HRS respondents seem to be fairly satisﬁed with their work environment; on a scale of
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1 to 4, average self-reported ratings were slightly higher than average O*NET rankings (2.87 versus
2.66, respectively).
Table 2. Descriptive statistics.
Variables
Job resources composite score
HRS
O*NET
Job demands
Physical demands
Cognitive demands
Job insecurity
Time pressure
Emotional demands
Work overload
Work-life conﬂict
Work discrimination
Personal resources: Personality
Neuroticism
Extroversion
Agreeableness
Conscientiousness
Openness to new experiences
Personal resources: Physical/mental health
Self-reported health status
Total recall score
CES-D score
Mobility
Demographic characteristics
Age
Works full time
Female
White
Black
Other race
Socioeconomic status
Years of education
Individual earnings ($2010)
Household income ($2010)
Household wealth ($100,000s)
Occupation
Executive, administrative, and managerial
Professional, specialty, and technical
Sales
Clerical and administrative support
Mechanical, construction, precision
Operators, fabricators, and laborers
Farming, forestry, and ﬁshing
Service

Mean

SD

Min

Max

N

2.87
2.66

0.58
0.36

1
1.79

4
3.85

3305
3305

2.20
3.44
1.97
2.14
1.92
2.52
1.93
1.81

1.11
0.80
0.86
0.94
0.76
0.82
0.79
0.94

1
1
1
1
1
1
1
1

4
4
4
4
4
4
4
6

3241
2406
3210
3182
3239
3212
3144
3296

2.03
3.21
3.54
3.47
3.00

0.60
0.55
0.48
0.42
0.52

1
1
1
1.6
1

4
4
4
4
4

3288
3291
3292
3288
3284

0.15
11.13
1.03
0.52

0.35
2.88
1.63
0.96

0
1
0
0

1
20
8
5

3305
3237
3238
3305

58.99
0.75
0.59
0.76
0.16
0.08

5.33
0.43
0.49
0.43
0.37
0.26

50
0
0
0
0
0

70
1
1
1
1
1

3305
3305
3305
3305
3305
3305

13.58
47,106
90,773
3.50

2.73
47,566
84,293
6.37

0
0
0
−8.61

17
650,000
1,790,100
114.96

3305
3305
3305
3305

0.13
0.22
0.08
0.20
0.07
0.11
0.01
0.18

0.34
0.41
0.27
0.40
0.25
0.32
0.07
0.39

0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1

3305
3305
3305
3305
3305
3305
3305
3305

Note. SD = standard deviation; HRS = Health and Retirement Study; O*NET = Occupational Information Network;
CES-D = Center for Epidemiologic Studies-Depression Scale.

Table 3 reports correlations between individual HRS and O*NET job resource inputs and their
respective composite indicators. In general, HRS inputs are more highly correlated with each other
than inputs into the O*NET score. The correlation between the HRS and O*NET job resource composite
scores is low (0.11), indicating they may be capturing diﬀerent aspects of the data.
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Table 3. Correlations between HRS and O*NET job resource variables and job resource composite indicators.

1
2
3
4
5
6
7
8
9
10

Measure

1

2

3

4

5

6

7

8

9

Autonomy (HRS)
Work recognized (HRS)
Decision freedom (HRS)
Advancement (HRS)
Autonomy (O*NET)
Work recognized (O*NET)
Decision freedom (O*NET)
Advancement (O*NET)
HRS JR score
O*NET JR score

0.44 ***
0.35 ***
0.21 ***
0.12 ***
0.11 ***
0.10 ***
0.03 *
0.70 ***
0.11 ***

0.31 ***
0.30 ***
0.08 ***
0.07 ***
0.07 ***
0.03 *
0.74 ***
0.08 ***

0.19 ***
0.12 ***
0.10 ***
0.08 ***
0.04 **
0.67 ***
0.10 ***

0.03 *
0.03 *
0.07 ***
−0.01
0.66 ***
0.03 *

0.84 ***
0.64 ***
0.60 ***
0.12 ***
0.94 ***

0.55 ***
0.68 ***
0.11 ***
0.93 ***

0.25 ***
0.11 ***
0.68 ***

0.03
0.77 ***

0.11 ***

Note. HRS = Health and Retirement Study; O*NET = Occupational Information Network; JR = job resources.
Numbers in parentheses are internal consistency reliability estimates (Chronbach’s alpha). * p < 0.10, ** p < 0.05,
*** p < 0.01.

3.2. Association between Job Demands and Objective or Subjective Job Resources
Analyses were run in parallel and presented in separate tables for each outcome of interest, ﬁrst
subjective resources (Table 4) then objective resources (Table 5). In both tables, regression results are
reported from ﬁve speciﬁcations that gradually added more variables to the analysis. Column (1)
shows results from a speciﬁcation that tested associations between job resources and job demands.
Columns (2) and (3) add personal resources (personality traits and physical and mental health status,
respectively). Column (4) adds demographic and socioeconomic indicators that are either ascribed
(i.e., age, race, and gender) or achieved (i.e., education, income, and wealth), and Column (5) adds
controls for two-digit Census occupation and industry categories.
Job demands were related to both objective and subjective job resources. However, the particular
job demands that were associated, as well as the direction and magnitude of their association, varied
considerably between the two models. As expected in the subjective job resources model, self-reported
job demands were on average inversely related to self-reported job resources, and the magnitude and
signiﬁcance of these associations persisted across all ﬁve speciﬁcations. Speciﬁcally, job insecurity
(β = −0.26; p-value < 0.01), time pressure (β = −0.12; p-value < 0.01), emotional demands (β = −0.24;
p-value < 0.01), work-life conﬂict (β = −0.12; p-value < 0.01), and work discrimination (β = −0.29;
p-value < 0.01) were all inversely associated with subjective job resources (Table 4, Column 5).
Conversely, in the objective job resources model, the signiﬁcant self-reported job demands were
either completely diﬀerent (i.e., physical demands (β = −0.10; p-value < 0.01) and work overload
(β = −0.05; p-value < 0.01)) and/or were positively associated with O*NET ratings (i.e., cognitive
demands (β = 0.06; p-value < 0.01) and time pressure (β = 0.04; p-value < 0.05)) (Table 5, Column 5).
Furthermore, the magnitude and signiﬁcance of the coeﬃcients in the objective job resources model
appeared to be driven in large part by sociodemographic characteristics (Table 5, Columns 4–5).
In particular, the associations between subjective job demands (i.e., physical demands, job
insecurity, time pressure, work-life conﬂict, and work discrimination) and the objective job resource
indicator were either substantially reduced in magnitude or became insigniﬁcant after controlling
for race, gender, education, and occupation. This is in strong contrast to the subjective job resource
model, where little to no eﬀect of sociodemographic characteristics was evident. Results from the RWA
indicated that self-reported job demands predicted 81.7% of the variation in the subjective job resource
score compared to only 10.3% of the variation in the objective job resource score (Table 6).
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Table 4. Regression analysis predicting subjective HRS job resources.
Variable
Job demands
Physical demands
Cognitive demands
Job insecurity
Time pressure
Emotional demands
Work overload
Work-life conﬂict
Work discrimination
Personal resources
Neuroticism
Extroversion
Agreeableness
Conscientiousness
Openness
CES-D score
Self-reported health status
Total recall score
Mobility
Demographic/socioeconomic
Age
Female
Black
Other race
Years of education
Log earnings ($2010s)
Log household income ($2010s)
Household wealth ($100,000s)
Professional, specialty, technical
Sales
Clerical and administrative
Mech./construction/prod.
Operators, fabricators, laborers
Service
Farming, forestry, ﬁshing
N
R2

1

2

3

4

5

0.01 (0.01)
0.02 (0.02)
−0.29 *** (0.02)
−0.11 *** (0.02)
−0.27 *** (0.02)
0.03 (0.02)
−0.11 *** (0.02)
−0.30 *** (0.02)

0.01 (0.01)
0.01 (0.02)
−0.27 *** (0.02)
−0.11 *** (0.02)
−0.25 *** (0.02)
0.02 (0.02)
−0.10 *** (0.02)
−0.30 *** (0.02)

0.01 (0.01)
0.01 (0.02)
−0.27 *** (0.02)
−0.11 *** (0.02)
−0.25 *** (0.02)
0.02 (0.02)
−0.10 *** (0.02)
−0.30 *** (0.02)

0.02 (0.01)
0.01 (0.02)
−0.26 *** (0.02)
−0.11 *** (0.02)
−0.25 *** (0.02)
0.02 (0.02)
−0.11 *** (0.02)
−0.30 *** (0.02)

0.02 (0.02)
0.01 (0.02)
−0.26 *** (0.02)
−0.12 *** (0.02)
−0.24 *** (0.02)
0.02 (0.02)
−0.12 *** (0.02)
−0.29 *** (0.02)

−0.04 (0.03)
0.15 *** (0.03)
−0.03 (0.04)
0.03 (0.04)
0.11 *** (0.03)

−0.04 (0.03)
0.15 *** (0.03)
−0.03 (0.04)
0.03 (0.04)
0.11 *** (0.03)
0.00 (0.01)
−0.01 (0.04)
0.00 (0.00)
−0.01 (0.02)

−0.05 * (0.03)
0.15 *** (0.03)
−0.01 (0.04)
0.02 (0.04)
0.10 *** (0.03)
0.01 (0.01)
−0.00 (0.04)
−0.00 (0.01)
−0.00 (0.02)

−0.04 (0.03)
0.14 *** (0.03)
−0.00 (0.04)
0.03 (0.04)
0.09 ** (0.03)
0.01 (0.01)
−0.01 (0.04)
0.00 (0.01)
−0.00 (0.02)

0.00 (0.00)
−0.05 * (0.03)
−0.07 ** (0.03)
0.07 * (0.04)
0.01 (0.01)
−0.01 (0.01)
0.02 (0.02)
0.00 (0.00)

0.00 (0.00)
−0.05 (0.03)
−0.06 ** (0.03)
0.06 * (0.04)
0.00 (0.01)
−0.01 (0.01)
0.02 (0.02)
0.00 (0.00)
−0.02 (0.04)
0.03 (0.06)
−0.12 *** (0.04)
−0.06 (0.06)
−0.08 (0.05)
−0.03 (0.04)
0.13 (0.17)
3305
0.42

3305
0.39

3305
0.41

3305
0.41

3305
0.41

Note. HRS = Health and Retirement Study; O*NET = Occupational Information Network; CES-D = Center for
Epidemiologic Studies Depression Scale. Omitted category for race is “white”; omitted category for occupation is
“executive, administrative, and managerial”. Both variables are eﬀect coded so that coeﬃcients represent group
diﬀerences from the grand mean. All models include controls for birth cohort and full time work status. Variables
with missing observations include additional dichotomous controls for missingness. Model 5 controls for two-digit
census industry codes. Robust standard errors are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

3.3. Association between Personal Resources and Objective or Subjective Job Resources
Personal resources were more strongly related to subjective job resources than objective job
resources. For example, extroversion was positively associated with subjective job resources (β = 0.14;
p-value < 0.01) but not objective job resources (Tables 4 and 5, Column 5). Interestingly, openness to new
experiences was positively associated with subjective (β = 0.09; p-value < 0.05) and objective (β = 0.07;
p-value < 0.05) job resources (Tables 4 and 5, Column 5), and explained an almost identical proportion
of the model R2 in both models (~1.4%) (Table 6). Unexpectedly, agreeableness was inversely associated
with objective job resources (β = −0.08; p-value < 0.05) (Table 5, Column 5).
Consistent with our hypotheses, RWA revealed that personal resources explained 12.6% of the
variation in self-reported job resources compared to only 4.7% of the variation in objective job resources
(Table 6). In both job resource models, the majority of the variation from personal resources was
explained by personality traits (i.e., physical and mental health status were not signiﬁcantly associated
with job resources after controlling for the Big 5 personality dimensions).
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Table 5. Regression analysis predicting objective O*NET job resources.
Variable
Job demands
Physical demands
Cognitive demands
Job insecurity
Time pressure
Emotional demands
Work overload
Work-life conﬂict
Work discrimination
Personal resources
Neuroticism
Extroversion
Agreeableness
Conscientiousness
Openness to new experiences
CES-D score
Self-reported health status
Total recall score
Mobility
Demographic/socioeconomic
Age
Female
Black
Other race
Years of education
Log earnings ($2010s)
Log household income ($2010s)
Household wealth ($100,000s)
Professional, specialty, technical
Sales
Clerical and administrative
Mech./construction/prod.
Operators, fabricators, laborers
Service
Farming, forestry, ﬁshing
N
R2

1

2

3

4

5

−0.29 *** (0.01)
0.10 *** (0.02)
−0.07 *** (0.02)
0.15 *** (0.02)
−0.06 *** (0.02)
−0.05 ** (0.02)
0.10 *** (0.02)
−0.06 *** (0.02)

−0.27 *** (0.02)
0.08 *** (0.02)
−0.06 *** (0.02)
0.14 *** (0.02)
−0.04 * (0.02)
−0.06 ** (0.02)
0.09 *** (0.02)
−0.06 *** (0.02)

−0.25 *** (0.02)
0.08 *** (0.02)
−0.05 ** (0.02)
0.13 *** (0.02)
−0.03 (0.02)
−0.06 ** (0.02)
0.09 *** (0.02)
−0.05 ** (0.02)

−0.19 *** (0.02)
0.09 *** (0.02)
−0.02 (0.02)
0.10 *** (0.02)
−0.04 (0.02)
−0.06 *** (0.02)
0.04 * (0.02)
−0.02 (0.02)

−0.10 *** (0.01)
0.06 *** (0.02)
−0.01 (0.02)
0.04 ** (0.02)
−0.01 (0.02)
−0.05 *** (0.02)
0.01 (0.02)
−0.02 (0.02)

0.01 (0.03)
−0.10 *** (0.04)
−0.18 *** (0.04)
0.14 *** (0.04)
0.31 *** (0.04)

0.02 (0.03)
−0.10 *** (0.04)
−0.17 *** (0.04)
0.11 ** (0.04)
0.29 *** (0.04)
−0.01 (0.01)
−0.07 (0.05)
0.03 *** (0.01)
−0.04 ** (0.02)

0.01 (0.03)
−0.05 (0.04)
−0.09 ** (0.04)
0.07 * (0.04)
0.16 *** (0.04)
0.00 (0.01)
0.03 (0.05)
0.01 (0.01)
−0.01 (0.02)

0.03 (0.02)
−0.02 (0.04)
−0.08 ** (0.03)
0.05 (0.03)
0.07 ** (0.03)
0.01 (0.01)
0.03 (0.04)
0.01 (0.00)
−0.01(0.01)

0.00 (0.00)
−0.14 *** (0.04)
−0.10 *** (0.03)
0.06 (0.04)
0.09 *** (0.01)
0.02 ** (0.01)
0.05 **(0.02)
0.01 *** (0.00)

0.00 (0.00)
−0.10 *** (0.03)
−0.02 (0.03)
0.04 (0.03)
0.04 *** (0.01)
0.01 (0.01)
0.01 (0.01)
0.00 (0.00)
0.36 *** (0.04)
0.66 *** (0.05)
−0.31 *** (0.04)
0.04 (0.06)
−0.75 *** (0.04)
−0.73 *** (0.04)
−0.02 (0.15)
3305
0.52

3305
0.17

3305
0.20

3305
0.21

3305
0.28

* p < 0.10, ** p < 0.05, *** p < 0.01.

3.4. Association between Sociodemographic Factors and Objective or Subjective Job Resources
Demographic and socioeconomic factors were associated more strongly with objective ratings
of job resources than subjective ratings of job resources. The direction of the relationship between
sociodemographic variables and objective job resources aligns with occupational stratiﬁcation in the
labor market by race and gender.
Speciﬁcally, being a member of an underrepresented social group was associated with working
in jobs that O*NET rated as having fewer job resources, as indicated by the 0.14 standard deviation
decrease in job resources for women (p-value < 0.01) and the 0.10 standard deviation decrease for
Blacks (p-value < 0.01) (Table 5, Column 4). On the other hand, educational attainment increased
access to job resources; each year of education was associated with a 0.09 standard deviation increase
in expert-rated job resources (p-value < 0.01) (Table 5, Column 4). The associations between gender
and years of education persisted after including ﬁxed eﬀects for occupation and industry (Table 5,
Column 5), but associations between race, income, wealth, and job resources did not, perhaps
because these associations were in large part driven by race-related occupational stratiﬁcation and/or
occupation-speciﬁc income and wealth gradients. In the subjective job resource model, being Black
was the only sociodemographic characteristic that contributed to lower self-reports of job resources
(β = −0.06; p-value < 0.05) (Table 5, Column 5).
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Table 6. Relative weights analysis for subjective HRS and objective O*NET job resource models.
Variable

Subjective Model (R2 = 0.42)

Objective Model (R2 = 0.52)

Raw Weight

% R2

Raw Weight

% R2

Job demands
Physical demands
Cognitive demands
Job insecurity
Time pressure
Emotional demands
Work overload
Work-life conﬂict
Work discrimination
Total percent of model R2

0.001
0.000
0.078 *
0.033 *
0.066 *
0.011 *
0.028 *
0.111 *

0.31
0.10
19.33
8.29
16.36
2.63
7.02
27.65
81.69

0.040 *
0.000
0.001
0.006 *
0.000
0.001
0.003 *
0.001 *

7.86
0.05
0.11
1.20
0.07
0.13
0.57
0.27
10.26

Personal resources
Neuroticism
Extroversion
Agreeableness
Conscientiousness
Openness to new experiences
Self-reported health status
Total recall score
CES-D score
Mobility
Total percent of model R2

0.013 *
0.013 *
0.004 *
0.003 *
0.006 *
0.006 *
0.003 *
0.000
0.002

3.34
3.20
0.94
0.83
1.46
1.42
0.78
0.07
0.54
12.59

0.000
0.001 *
0.002 *
0.003 *
0.007 *
0.002 *
0.002 *
0.005 *
0.002 *

0.06
0.26
0.32
0.54
1.42
0.32
0.39
1.04
0.35
4.68

Demographic characteristics
Age
Female
Black
Other race
Total percent of model R2

0.002
0.001
0.002
0.001

0.59
0.19
0.42
0.13
1.33

0.000 *
0.005 *
0.004 *
0.002 *

0.06
0.94
0.72
0.37
2.10

Socioeconomic status
Years of education
Individual earnings
Household income
Household wealth
Total percent of model R2

0.001
0.001
0.001
0.002

0.21
0.13
0.37
0.40
1.10

0.050 *
0.009 *
0.015 *
0.007 *

9.70
1.84
2.87
1.34
15.75

Occupation
Professional, specialty, and technical
Sales
Clerical and administrative support
Mech./construction/precision prod.
Operators, fabricators, and laborers
Service
Farming, forestry, and ﬁshing
Total percent of model R2

0.000
0.000
0.003 *
0.001
0.002
0.001
0.001

0.08
0.10
0.82
0.18
0.39
0.22
0.25
1.79

0.019 *
0.019 *
0.037 *
0.019 *
0.080 *
0.107 *
0.039 *

3.76
3.73
7.17
3.62
15.49
20.87
7.62
62.26

Note. See Table 5. Controls for full time status, industry (4.95%), and birth cohort account for the remainder of the
model R2 . * p < 0.05.

In general, compared to the occupational average, O*NET ratings of health-enhancing job
resources were signiﬁcantly higher for workers in certain white collar jobs (i.e., professional or sales)
and signiﬁcantly lower for workers in blue collar (i.e., operators, fabricators, laborers) or service jobs
in the objective job resource model (Table 5, Column 5). Conversely, in the subjective job resource
model, only individuals in clerical and administrative jobs reported having signiﬁcantly lower job
resources relative to the occupational average (β = −0.12; p-value < 0.01) (Table 4, Column 5). Finally,
sociodemographic characteristics explained the largest proportion of the variation in the O*NET job
resource model (83% including industry), and an almost negligible proportion of the variation in the
self-reported job resource model (4.4%) (Table 6).
4. Discussion
This study provided empirical evidence that subjective and objective measures of job resources
demonstrate diﬀerent patterns of association with a common set of self-reported job demands, personal
resources, and sociodemographic characteristics. Consistent with past empirical studies that have used
the JD–R model, self-reported job demands were negatively related to self-reported job resources and
211

IJERPH 2019, 16, 3058

explained a higher proportion of the model variance than any other domain we observed. Conversely,
we found that self-reported job demands were not as highly associated with O*NET-rated job resources,
explained a small proportion of the model variance, and in some cases displayed a positive pattern
of association. These ﬁndings suggest that workers’ perception of their work environment diﬀered
signiﬁcantly from O*NET ratings of their work environment.
Given that our study is cross-sectional, these results may in part be driven by common method
variance. However, if common method variance were entirely driving the results, the ﬁnding of
strong associations between self-reported cognitive demands, physical demands, work-overload,
and objective job resource ratings would be unlikely. Thus, certain perceived job demands appear
to be linked to broader trends in job resources that hold at the population-wide level. For example,
physical and cognitive demands may be characteristics of the work environment that are consistently
experienced by all workers within a given three-digit occupational code.
Similarly, diﬀerential associations between personality traits and subjective and objective job
resources were also observed. Extroversion was positively associated with perceived job resources but
was insigniﬁcant in the O*NET model. One explanation for this ﬁnding is that extroverted individuals
may be more engaged in crafting their jobs in ways that may increase job resources and/or positive
perceptions of them (e.g., asking for more feedback or help; [23,36]). Openness to experience was also
positively associated with both subjective and objective job resources. This suggests that intellectual
curiosity and preference for variety, for example, may not only enhance positive perceptions of job
resources but also drive selection into better work environments. Although O*NET measures were
designed to be independent of individual worker characteristics, these results indicate that ratings
may be partly driven by selection into jobs that match individual characteristics of workers [64,79].
A signiﬁcant contribution of this study is the examination of sociodemographic characteristics
in the context of the JD–R model. These characteristics explained a small proportion of the observed
variation in self-reported job resources, but explained the vast majority of the observed variation in
O*NET ratings. Controlling for respondents’ sociodemographic background decreased the strength
and magnitude of the associations between self-reported job demands and O*NET-rated job resources,
but had no impact on associations between self-reported job demands and self-reported job resources.
Together, these results suggest that while race, gender, and socioeconomic status appear to have aﬀected
the stratiﬁcation or selection of HRS workers into certain occupations, and as a result their O*NET
ratings, these same circumstances did not aﬀect workers’ perceptions of their work environment.
This may in part reﬂect the diﬃculty of objectively rating one’s own work experience relative to
the experiences of workers in a diﬀerent occupational class or setting. Given that exposure to speciﬁc
job demands and resources are embedded within a larger socioeconomic hierarchy, an individual
with low socioeconomic status may not view their workplace experiences as being objectively better
or worse than an individual with higher social standing because they can only compare their own
experiences relative to those in similar socioeconomic environments. This interpretation is in line
with previous research that showed sociodemographic characteristics are associated with diﬀerential
perceptions of the same occupation [7]. Regardless, given the widespread documentation of health
disparities by race and socioeconomic status, these results suggest that the sociodemographic context
may be an under-speciﬁed dimension of the occupational health domain that deserves further research.
4.1. Limitations
Limitations of these analyses should be mentioned. Primarily, since the HRS does not currently
have longitudinal self-reports of job demands and resources, the study could only be conducted in
a cross-section of older workers. Thus, associations are not causal because unobservable individual
heterogeneity may be spuriously correlated with job resources. For example, although physical and
mental health were controlled for, it is possible that attrition bias due to poor health or the retirement
decision, whereby only the healthiest workers survive or continue working, may have biased results.
In addition, the HRS is limited to a sample of older workers. The absence of more detailed information
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on average job characteristics across diﬀerent age groups could in part explain the lack of congruency
between subjective and objective job resource measures. Thus, longitudinal studies that can assess
contributors to deviations in subjective and objective reports over time and across age groups would
strengthen our ﬁndings considerably.
4.2. Implications and Future Directions
With the aging of the workforce, it is more important than ever to build an accurate understanding
of all of the forces at play in determining the health and labor market outcomes of older workers.
These ﬁndings imply that subjective and objective ratings of the work environment are not
interchangeable and may be capturing diﬀerent aspects of individual and societal level processes
that inﬂuence the relationship between work and health. As a result, choice of measure should
be driven in part by whether the research question at hand is related to underlying diﬀerences
in occupational characteristics that aﬀect all workers or perceptual diﬀerences that may be more
worker-speciﬁc. In addition, when possible, research should incorporate subjective and objective
measures of the same workplace dimension, since choice of measure may impact ﬁndings on job strain,
well-being, and worker health. For example, recent research using subjective and objective data on
job characteristics from the HRS and O*NET found that even when items were matched as closely as
possible across sources, they predicted retirement timing diﬀerentially [17].
Researchers may also want to use objective data sources to replicate ﬁndings with self-reported
measures. For example, openness to new experiences was the only personality trait that was
signiﬁcant across both models, indicating that it may be a particularly robust predictor of the JD–R
relationship and the psychological health of workers. Finally, perceptions of fairness, mistreatment,
sexual harassment, and discrimination are currently understudied as subjective measures of job
demands. Including measures of discrimination may not only deepen our understanding of individual
workplace experiences, but may also indicate how current organizational structures create inequitable
work environments.
5. Conclusions
These ﬁndings stress the importance of including demographic and socioeconomic indicators
within occupational health research. Evidence suggests that these worker characteristics are not just
a source of variation that needs to be controlled for, but rather a resource that in itself may directly
moderate or mediate the job demand–job resource imbalance. Previous research using self-reports of
job demands or resources may not have captured the importance of the sociodemographic context
because studies have largely been focused on assessing relationships between work and health at
the individual level and may, therefore, have missed broader trends between groups. As a result,
future work should examine the extent to which job demand–resource ratings are nested not just at the
organizational level, e.g., [80], but also at the societal level to more accurately capture the complexity
of the psychosocial workplace climate.
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Abstract: Psychosocial risk factors have increased in today’s work environment, and they threaten
work ability. Good workplace atmosphere, psychosocial support, the ability to cope with stress, and
skills and knowledge are all connected to more successful coping. Faster changes in the work
environment and an increased workload can lead to a chain of fatigue and illness. The aim
of this study was to evaluate a cognitive behavioural intervention as an early rehabilitation
strategy to improve employees’ well-being, in intervention group N446 and in control group
N116. The well-being measures used were the Bergen Burnout Inventory (BBI 15), Utrecht Work
Engagement Scale (UWES), and depression and stress screening questions. Data were obtained by
a self-report survey at baseline and at a nine-month follow-up. Differences were analysed within and
between groups. The results suggest that cognitive behavioural intervention as an early rehabilitation
programme will increase employees’ well-being measured by BBI 15, UWES, and depression and
stress screening questions. In the intervention group, the total BBI 15 score (p < 0.01) and each of
the three subdimensions of burnout (exhaustion, cynicism, and sense of inadequacy) decreased
at follow-up. Mental health issues are the commonest reasons for sick leave and early retirement.
We need ways to prevent these issues.
Keywords: stress; occupational health; intervention; burnout; well-being

1. Introduction
Work is changing, and so are work-related occupational hazards [1]. Work-related psychosocial
factors are considered a new type of occupational hazard. They include work characteristics and
demands, overload and mental stress, workers’ opportunities to inﬂuence work tasks and procedures,
their use of knowledge and skills, and difﬁculty and hurry at work [1,2].
These factors increasingly inﬂuence workers’ capacity to cope at work. A prolonged discrepancy
between employees’ capacities and work demands may produce burnout, which consists of three main
symptoms: Exhaustion, cynicism, and reduced professional efﬁciency. Burnout is typically associated
with absenteeism, sick leave, job turnover or physical health issues [3–5]. Approximately 5% of the
Finnish population suffer from depression annually, and there is a reciprocal relationship between
burnout and depression symptoms [6,7].
Participatory interventions that focus on the individual as well as on the organisational level
have been shown to be effective in treating burnout [8]. Successful intervention programmes against
burnout can be enhanced with refresher courses [9]. It is also important to recognise different burnout
patterns and to focus activities effectively [10–12].
IJERPH 2019, 16, 80; doi:10.3390/ijerph16010080

218

www.mdpi.com/journal/ijerph

IJERPH 2019, 16, 80

Employee engagement can be built at work through meaningful experiences and by enabling
workers to understand why they are doing the work. In the health sector, people usually describe
their work as meaningful and valuable. Everybody ascribes meanings to their work—for example,
to the nature of the work role, and to the relationships that they build with others—and these
have implications for their experiences of work. Employees are usually fully engaged in contexts
where a source of meaningfulness is present. Agreeable identities with clear roles, important work
relationships, challenging work, supportive leadership, and the pursuit of rewards all increase
engagement. Employees’ engagement can thus be improved by supervisors, leaders, human resources
staff, and other co-workers. Under these conditions, workers do their best, are loyal to their employer,
and are willing to be ﬂexible if the work so requires [13]. It has been shown that the quality of nurses’
work improves with such engagement [14].
Job strain may precipitate clinical depression among employees, according to a review of
six studies with a total of 27,461 participants and 914 incident cases of clinical depression [5].
In some organisations, best practices for managing workplace stress have included context-speciﬁc
interventions, combined organisational and individual interventions, a participative approach,
and a change in culture [15]. When ofﬁce employees were allocated to social and physical
environmental intervention groups, social–environmental intervention showed an improvement in task
performance, whereas physical environmental intervention showed an improvement in absorption [15].
Workplace-based, high-intensity psychological interventions may improve work disability outcomes
for workers with common mental health conditions [16,17]. However, in a meta-analysis of effects
of occupational stress management intervention programmes, cognitive behavioural therapy (CBT)
interventions consistently produce larger effects than other types of intervention [18].
The CBT model of intervention encourages individuals to act by themselves to achieve their own
goals by supporting them to take actions towards those goals [18]. CBT has been found to be effective
in improving work-related stress, depression, anxiety, chronic pain, chronic fatigue syndrome, and
insomnia. It has also been found to increase work engagement within a working population [19].
Burnout reﬂects a negative relationship of hostility and alienation between the person and his/her
job, the positive opposite of which is engagement, a relationship of reconciliation, and acceptance [20].
We conducted a prospective study to evaluate the effects of a CBT intervention to improve employees’
well-being, as measured by outcome of questionnaires on psychosocial variables from positive and
negative directions.
2. Material and Methods
2.1. Participants
In 2011–2014, our outpatient intervention study recruited a total of 779 municipal employees.
Participants were volunteers who met the inclusion criteria for the study: Being employed in the
public sector and working as permanent or long-term temporary staff with at least one year of service.
The study was a nine-month follow-up designed to study the causal impact of the intervention on
an intervention group, with a control group that did not take part in the intervention. Of the 779
total participants, 594 took part in the intervention group and 185 in the control group. Control group
members had the opportunity to take part in the intervention after they had answered follow-up
questionnaires before the intervention started. The intervention sessions lasted for four months, with
one session every two weeks; ﬁve months after that came the follow-up tests and group meetings.
The intervention was conducted during paid working hours, and participants were required to commit
to the entire programme.
Of the 779 participants, 80% were women and 20% were men. The mean age of subjects
was 49.9 years (range 21–64 years). There were no statistically signiﬁcant differences between the
intervention group and the control group in age, gender, body mass index, marital status or years of
work experience (Table 1). However, there was a difference in education: The intervention group had
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less vocational training than the control group. The subjects were recruited from different vocational
areas for the intervention programme. The largest participation of women came from health services
(37.3%), and of men from construction and transport (70.4%) (Table 2).
Table 1. Background characteristics of study population.
N

Intervention

N

Control

p

Age (years)

578

49.2 (7.8)

Gender, female (%)

463

80.1

173

48.1

0.205

138

79.8

Married (%)

578

56.6

173

61.5

1
1

Years of professional experience

547

19.2 (10.1)

165

18.2 (10.6)

0.702

Education
No vocational training (%)
Vocational school (%)
University of applied science (%)
University degree (%)
Total

38
344
55
98
535

7.1
64.3
10.3
18.3
100

9
108
25
27
169

5.3
63.9
14.8
16
100

0.61

Table 2. Main occupations of study population.
Intervention
Female
N
Health service
Construction and transport
Education and day care
Other services
Food services
Ofﬁce work
Management specialist
Total

173
0
69
68
66
48
39
463

Control

%

Male
N

%

37.3
0
14.9
14.7
14.3
10.4
8.4
100

0
81
9
0
0
7
18
115

0
70.4
7.8
0
0
6.1
15.7
100

Female
N
53
0
22
18
21
18
6
138

%

Male
N

%

38.4
0
15.9
13.1
15.2
13.1
4.3
100

0
22
4
0
0
0
9
35

0
62.9
11.4
0
0
0
25.7
100

In the intervention group, 446 (75.1%) completed the questionnaires at both baseline and follow-up.
There were missing responses in 148 cases. In 28 of these, there was natural movement, such as
changes of workplace, absence, changes of job, and death. Nineteen cases did not want to take
part in the study, and 101 answered incompletely at the baseline or follow-up. In the control group,
116 (62.7%) answered at baseline and follow-up, there was natural movement with six participants,
and 63 answered incompletely at baseline or follow-up (Figure 1).
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Municipal employees 14,500

Total number of participants 779 (5.4%)

Intervention 594
Completed
all
the
questionnaires at the beginning
and follow-up 446 (75.1%)

Control 185
Completed
all
the
questionnaires at the beginning
and follow-up 116 (62.7%)

148 missing responses:
- 28 natural movement
- 19 did not want to participate
- 101 did not complete all of
the questionnaire (24.9%)

69 missing responses:
- 6 natural movement
- 63 did not complete all of
the questionnaire (37.3%)

Figure 1. Participants in this study.

2.2. Intervention
An interdisciplinary, goal-oriented multi-professional team (a doctor, an occupational
physiotherapist, an occupational psychologist, and a nurse) facilitated each intervention subgroup.
The total intervention group was broken down into smaller subgroups for the purposes of the
intervention. Goals were set with the participants, who each deﬁned their own goals to improve their
work ability. The subgroups met regularly for four months (one day every two weeks). After a further
ﬁve months, there was the follow-up, which consisted of a three-hour subgroup meeting.
The intervention consisted of different educational components—for example, related to physical
training, it was important that all participants understood their own physical test results and how
to improve their aerobic condition, muscle strength, balance, and coordination. Physical training
included identifying several aspects of one’s physical condition and conducting practices based on
those aspects, such as aerobic training focused on one’s pulse level, or training for strength, balance,
and coordination. During group reﬂection, all participants shared their experiences for last two-week
period, providing feedback on what have they done to achieve their goals. Work well-being is in
direct connection to the work and coping at work. Participants analysed their everyday work-related
problems and found ways to understand changes at work and change-related phenomena and they
learned new problem-solving skills and skills to talk with their supervisors at work about their work
and develop work relationships in everyday life. Work-related problem-solving skills were practised
by analysing the elements of one’s work. Skills to talk and develop work relationships in everyday
life were practised by starting recommended conversations in the workplace with one’s supervisor
concerning one’s work and its daily challenges. Participants had experience on how to set short- and
long-term individual goals and what kind of changes are realistic in their life situation.
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On each intervention day, there were discussions of the issues affecting participants’ work ability.
Every meeting started with individual reﬂections on the previous two weeks, including things that
had been successful, as well as challenging situations. Groups were directed to try to ﬁnd solutions
to challenging situations, rather than to concentrate on problems; to analyse their own work with
tools that would help them to see changes in their working lives from a new perspective; to start
conversations with their supervisors according to their own interests; and to plan their own paths
towards their goals. Peer support was available during the group conversations, which were described
as very meaningful by the participants. The group discussions were well received by the participants.
It was considered important that learning should be transferred to everyday health-related
activities as soon as possible, to facilitate long-term effects. The rhythm of sessions supported this
self-reliance: The sessions were every two weeks, and between sessions, everybody followed their
own schedule. This process made it possible to implement practices around all the relevant issues in
everyday life. This would be less easy in institutional rehabilitation, where participants usually spend
longer periods away from ordinary life situations.
2.3. Study
The study was a nine-month trial to estimate the causal impact of the intervention on
an intervention group, with a no-treatment control group that did not take part in the intervention.
Only data from participants who had responded to all questions during the intervention and follow-up
were included in the data analysis. Invitations to participate in the intervention and control groups
were sent out to these employees through their workplace management.
Since this intervention was undertaken at an early, pre-clinical stage, there was no need for a
medical certiﬁcate to take part. The main purpose was to offer an opportunity for intervention to
those who needed some support to maintain their own work ability. This approach ensured that the
intervention was offered at a time the participants believed was appropriate for them.
Participants were selected for the intervention by occupational health service professionals who
had knowledge of the participants’ medical histories, together with the participants’ employers, who
were aware of their work demands and workloads. Selection for intervention was thus undertaken
collaboratively between occupational health service professionals and the employer. The employer,
however, made the ﬁnal decision as to whether the person could take paid leave from work on the
outpatient intervention days. Employers paid the costs of the implementation, and employees took
part during paid work hours. Social security paid compensation for the wage costs.
Widely used questionnaires with established reliability and validity were used. Questionnaires
were completed at the beginning of the intervention and during follow-up. All questionnaires were
administered to the intervention and control groups at the same time: Before the intervention and after
nine months, just before the monitoring day.
The study was approved by the ethics committees of the Pirkanmaa Hospital District and
the University of Tampere (No: R11068). Written informed consent was obtained from all
study participants.
2.4. Measurement
The measurement tools used in this study were the Bergen Burnout Inventory (BBI) and the
Utrecht Work Engagement Scale (UWES). All measurements were taken at baseline during the
information session (autumn 2011); the intervention group completed the measurements at the
follow-up test meeting, and the same measurements were taken for the control group at the same time
(autumn 2014). The intervention and control subgroups who answered the questionnaires were from
the same work units. Each question, including personal information, such as name and social security
number, was numbered. The questionnaires were saved in folders, and the folders were archived
according to healthcare requirements. The data were stored in a password-protected Excel ﬁle, with
personal information removed, for statistical tests.

222

IJERPH 2019, 16, 80

BBI 15 was used to measure burnout. It includes three sub-dimensions: Exhaustion (ﬁve items),
cynicism (ﬁve items), and sense of inadequacy (ﬁve items). The internal validity of this test has been
previously described [20,21]. The percentiles for age and gender are presented in the manual: Zero to
74 indicates no burnout, 75 to 84 indicates slight burnout, 85 to 94 indicates moderate burnout, and
95 to 100 indicates serious burnout. In this study, we considered only the total sum of BBI 15 and its
subdimensions. The BBI 15 measurement can be used in research and occupational health contexts,
because BBI 15 has high item–scale reliabilities and good concurrent validity among managers in
Finland and Estonia [3,22].
UWES 9 was used to deﬁne three dimensions of work engagement: Vigour (three items),
dedication (three items), and absorption (three items) [3]. Persons with high vigour scores report high
energy, are willing to invest high effort in their work, and display mental resilience while working;
persons with high scores on dedication are inspired by their work, see their work as important,
and feel pride in their work; persons with high scores on absorption report giving full attention
to their work, and the majority ﬁnd it difﬁcult to detach from work. The UWES assesses a mental
state of accomplishment, which is the opposite to burnout [3,22]. Intercorrelations between the three
UWES scales exceed 0.65, and the internal consistency of Cronbach’s α is equal to the critical value of
0.70 [23,24]. UWES 9 was developed by Schaufeli and Bakker in the Netherlands [24,25].
Two questions were used to screen for depression: (1) “During the last month, have you often
been worried, dismal, depressed or hopeless? Answer yes or no”; (2) “During the last month, have
you often been worried about experiencing a lack of interest or unwillingness to accomplish things?
Answer yes or no”. One or more afﬁrmative answers indicated probable depression [26]. The stress
screening question consisted of a single item: “Stress refers to a situation in which a person feels
tense, restless, nervous or anxious, or where it is difﬁcult to sleep because of issues constantly on your
mind/due to worry. Are you currently experiencing this kind of stress?” The question was answered
on a scale from one (not at all) to ﬁve (very much) [27].
2.5. Data Collection
The primary measurement tools used in this study were quantitative, like the Bergen Burnout
Inventory (BBI15) and the Utrecht Work Engagement Scale (UWES). The intervention and control
groups who answered these questionnaires were from the same work unit and they had the same
criteria for taking part to the intervention. At the time of the ﬁrst measurements ﬁlling, there
was not any group division. We tried to randomise these groups, but we did not totally succeed
because of working conditions. All measurements were taken at baseline in the information session
of the intervention for both groups; the intervention group completed the measurements at the
follow-up test meeting, and the same measurements were posted for the control group at the same
time. The questionnaires were distributed to study participants in autumn 2011 and autumn 2014.
The participants could ﬁll in the questionnaires during their working hours.
2.6. Statistical Analyses
Differences between the groups at baseline were tested using the Mann–Whitney U test or
chi-square test for categorical variables. Within-group comparisons between baseline and nine-month
follow-up scores were performed using the Wilcoxon signed-ranks test. The main effects and
interactions for the scores of the intervention and control groups at baseline and follow-up were
tested using repeated measures analysis of variance. p Values of less than 0.05 were considered
statistically signiﬁcant. The data analysis was performed with SPSS 23.0 software (IBM Corporation,
Armonk, NY, USA).
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3. Results
The results contain only those answers where all items had been ﬁlled in at the beginning and
end of the study. Baseline, follow-up, and the changes between baseline values and follow-up for the
intervention and control groups are shown in Table 3 for the BBI 15 and UWES.
Table 3. Intervention and control groups at baseline and follow-up on total Bergen Burnout Inventory
(BBI) 15 and Utrecht Work Engagement Scale (UWES) and all items, and changes in BBI 15 and UWES,
related factors.
BBI 15

Baseline

Follow-Up
Change from Baseline

p-Value

Difference in Changes
between Groups

12.3
14.4

−3
0.1

<0.001
0.912

0.023

12.1
13.1

5.2
5.3

−1.1
0.2

<0.001
0.477

<0.001

4
4.2

10
11

4
5.1

−0.6
0.2

<0.001
0.622

0.927

4.8
4.9

11.8
13.4

4.9
5.5

−1.3
0.2

<0.001
0.68

0.016

Change from Baseline

p-Value

Difference in Changes
between Groups

Intervention Group
N = 425, Control
Group N = 109

Mean

SD

Mean

SD

Total BBI 15

Intervention
Control

36.9
37.6

11.8
12.2

33.9
37.5

Exhaustion (5 items)

Intervention
Control

13.2
12.9

4.8
4.6

Cynicism (5 items)

Intervention
Control

10.6
11.2

Sense of inadequacy (5 items)

Intervention
Control

13.1
13.6

UWES 9

Baseline

Follow-Up

Intervention Group
N = 446, Control
Group N = 116

Mean

SD

Mean

SD

Total UWES 9

Intervention
Control

4.3
4.2

1.1
1

4.5
4.4

1.1
1.1

0.2
0.2

<0.001
0.142

0.711

Vigour (3 items)

Intervention
Control

4.3
4.2

1
1

4.5
4.4

1
1

0.2
0.2

<0.001
0.154

0.555

Dedication (3 items)

Intervention
Control

4.4
4.4

1.1
1.1

4.6
4.5

1.1
1.1

0.2
0.1

<0.001
0.054

0.919

Absorption (3 items)

Intervention
Control

4.1
4.1

1.1
1

4.3
4.3

1.1
1.1

0.2
0.2

<0.001
0.232

0.659

Notes: Within-group changes in intervention and control groups after nine months (2) were compared with baseline
(1). Difference in changes between groups measured by analysis of variance. Table shows only answers where all
items were ﬁlled in at the beginning and end of the study.

Total BBI 15 values for the intervention group were 36.9 (standard deviation (SD) 11.8) at baseline
and 33.9 (SD 12.3) at follow-up. The change from baseline was −3.0 (p < 0.001). Values for the control
group were 37.6 (SD 12.2) at baseline and 37.5 (SD 14.4) at follow-up. The change from baseline was
0.1 (p = 0.912). The difference in changes between groups was statistically signiﬁcant (p = 0.023).
In the intervention group, the total BBI 15 score (p < 0.01) and each of the three subdimensions
of burnout (exhaustion, cynicism, and sense of inadequacy) decreased at follow-up. There was no
corresponding decrease in BBI 15 scores for the control group. The difference in changes between
groups in BBI 15 sub-scores was statistically signiﬁcant for exhaustion (p < 0.001), but not for cynicism
(p = 0.927) or sense of inadequacy (p = 0.016).
Total UWES 9 values for the intervention group were 4.3 (SD 1.1) at baseline and 4.5 (SD 1.1) at
follow-up (p < 0.001). Values for the control group were 4.2 (SD 1.0) at baseline and 4.4 (SD 1.1) at
follow-up (p = 0.142). There was no difference in changes (0.2) between the groups (p = 0.711), although
the change in p-value was signiﬁcant in the intervention group (N = 446) compared with the control
group (N = 116). The total UWES 9 score and all three of its dimensions of work engagement improved
in the intervention group (p < 0.001).
There was also a similar improvement in total UWES scores and two of its dimensions (vigour and
absorption) compared with the control group (0.2), change in dedication in the intervention group was
also 0.2, and in the control group, 0.1. It is possible that the questionnaire itself acted as intervention
and led to some positive change. However, there were no statistically signiﬁcant differences in the
changes in any UWES scores from baseline to follow-up between the groups, because the change from
baseline was very similar in both groups (Table 3).
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The composite score for the two depression screening items decreased signiﬁcantly from baseline
to follow-up for the intervention group (N = 451), in which 6.4% of scores increased, 13.3% decreased,
and 80.3% were at the same level as baseline (p = 0.001). There was no signiﬁcant change for the control
group (N = 115), in which 12.2% of scores increased, 7.8% decreased, and 80% were at the same level
as baseline (p = 0.405).
The composite score for the one stress screening question compared with the baseline showed
signiﬁcant differences in the follow-up of the intervention group (N = 445): 39% increased, 15.5%
decreased, and 45.5% were at the same level as baseline (p < 0.001). In the control group (N = 117), 24%
increased, 26% decreased, and 50% were at the same level as baseline (p = 0.596).
4. Discussion
The principal ﬁnding of this study is a statistically signiﬁcant improvement in several measures
of psychosocial well-being (BBI 15, UWES, stress, depression) for participants who completed the
cognitive behavioural intervention programme. No corresponding changes were identiﬁed in the
control group. There was a signiﬁcantly greater change in BBI 15 from baseline for the intervention
group than for the control group. The UWES questionnaires seemed to produce nearly the same
improvement in both the intervention and control groups, although the improvement in the control
group was not statistically signiﬁcant because of the group size. Factors associated with social
processes at work seem to be crucial to burnout as measured by BBI 15. Burnout is connected to job
demands, a lack of job resources, and health problems. When intervention leads to positive changes
in participants’ physical condition or work environment, participants have been shown to be able to
modify their self-perceptions, resulting in psychological and behavioural changes, such as increased
self-approval, self-mercy, and recognition of their inner needs and limits [28–30].
It seems that the effects of our cognitive behavioural intervention to improve employees’
well-being was able to meet some challenges in the improvement of attitudes as measured by BBI 15.
The UWES 9, used to deﬁne three dimensions of work engagement, showed signiﬁcant improvement
in the intervention group, for whom goals were set in collaboration with the participants, and every
participant deﬁned their own goals to improve their work ability. An earlier study also suggested that
focusing on work engagement might beneﬁt the individual. Employees who seem to perform better
have elevated levels of energy and identiﬁcation with their work [29].
All three UWES dimensions were at average levels at the beginning and follow-up, although
absorption increased to an elevated level in both the intervention and control groups. It may be that
the questionnaire acted as an intervention for both groups, regardless of other interventions [30,31].
The composite of two depression screening items showed signiﬁcant improvement at follow-up
for the intervention group. This result contrasts somewhat with earlier evidence that the use of
screening for depression is associated with only a modest increase in its recognition. If used alone,
screening questionnaires for depression appear to have little or no impact on the management of
depression [25]. However, our intervention was performed after initial screening and appeared to
inﬂuence depressive thoughts positively. The stress screening consisted of a single question, and stress
was lower after the intervention. This result is in line with previous ﬁndings that cognitive behavioural
stress management interventions are more effective than other intervention types [32].
The practical point of intervention is to be aware of the different proﬁles among employees
regarding adjustments in the work and non-work demands they face. It is important to create
interventions to support work cultures for diverse ways of working, because there is no single optimal
way to manage boundaries between work and non-work. Person-oriented interventions that are
tailored to support different proﬁles are needed [33].
Limitations of the Study
One limitation is that the participants represent a relatively small population in Finland.
The intervention and control groups were selected partly according to the participants’ own interests.
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The overall workload of every employee in the workplace was considered during the selection process
by the employer. This selection may have produced differences between the groups at baseline, and
selection for the intervention might be one driver of some changes in the scores. Supervisors played
a key role in allocating participants to groups.
A randomised control group could not be used for the intervention because of workplace
constraints. Issues that needed to be considered included the timetable of the entire process, holidays,
individuals’ work situations, and the need to achieve a sufﬁcient number of participants in the
intervention group—there were not the same numbers of participants in the control group. However,
the control group was from the same work unit as the intervention group, and participants were
chosen as randomly as possible from that environment.
Question-based research may suffer from bias if the participants feel satisﬁed with the service
and therefore respond positively when they answer the second time. Two dimensions of the UWES 9
results also improved in the control group, and statistically, the same change was signiﬁcant in the
larger intervention group, but not in the smaller control group; the change between the groups showed
no statistical difference. This kind of long-lasting service includes many changing variables, which
makes it difﬁcult to deﬁne the causes of the results. A third measurement point would have enabled
broader statistical analysis.
In this study, we had a respectable amount of data to ensure its adequacy for possible dropouts.
Dropout is a prevalent complication in the analysis of data from follow-up studies, but in this study,
there were no differences between those who responded compared with those who did not in terms of
age, gender, years of work or work unit.
As part of our results suggest that the cognitive behavioural intervention was effective in
increasing employees’ well-being, we currently have no measures to show its ﬁnancial beneﬁts to the
employer. One recent systematic review has found that it is difﬁcult to draw conclusions about the
cost-effectiveness of intervention outcomes, because of the shifting quality of the studies [33].
5. Conclusions
This study suggests that a cognitive behavioural intervention achieved signiﬁcant improvements
in several measures of mental health. The results imply that this kind of intervention is needed to
give early support on mental health issues for the working-age population. Early rehabilitation allows
participants to play an active role while they still have the resources to make changes in their own
lives. Overall, the results of this study permit the conclusion that this kind of service does support
working ability in today’s municipal sector. It is important to act preventively while participants have
the resources to play an active role. Peer support also has remarkable value for ﬁnding solutions in
different life situations.
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Abstract: Background: This randomized controlled trial (RCT) evaluates the eﬀectiveness of a
self-management toolbox designed to maintain work ability and vitality in coach drivers over their
peak season. Methods: The intervention group received a self-management intervention providing
advice aimed at increasing work ability and vitality. These suggestions targeted three speciﬁc domains:
work–recovery–rest balance, food and drink intake, and physical activity. At the beginning (March),
middle (July), and end (October) of the coach sector peak season, work ability, vitality, work-related
fatigue, psychosomatic health, sleep complaints, and perceived mental exertion of coach drivers were
assessed through questionnaires. Results: A total of 96 drivers participated in the study. Access
to the toolbox did not result in signiﬁcant diﬀerences between groups. Work ability and vitality
decreased signiﬁcantly in both groups, falling from 7.8 ± 1.3 to 7.3 ± 1.6 and from 63 ± 16.7 to 55 ± 18.7,
respectively. Work-related fatigue increased from 35 ± 31.9 to 52 ± 35.3. Psychosomatic health
complaints, sleep complaints, and perceived mental exertion also increased signiﬁcantly. Conclusions:
The uptake of the intervention was too low to determine if this toolbox can maintain work ability
and vitality in coach drivers when compared with a control group. Overall work ability and vitality
decrease signiﬁcantly as the peak season progresses, while work-related fatigue accumulates. Other
interventions should be explored to ensure sustainable employability in this population.
Keywords: e-health; health promotion; prevention; sustainable employment

1. Introduction
Work ability is of growing importance for individual workers, employers, and sector organizations.
The concept of “work ability” is one that is central to research into sustainable employment strategies.
The occupational health demands created by a rising pensionable age across many European countries
led to growing interest and urgency in this ﬁeld of study [1]. Work ability describes the capability for
satisfactory employee functioning at work while maintaining adequate physical and mental well-being.
Sustainable work ability can be threatened if workers struggle or are unable to meet the work demands
placed on them because of impaired health, often due to advancing age. Early intervention is, therefore,
of critical importance if seeking to optimize work ability; strategies targeting a declining work ability
must exert an eﬀect before workers become too incapacitated to function. To prevent the reduction of
work ability, preventive eﬀorts should be aimed at an active workforce [2].
Coach drivers are a typical example of a working population at risk of work ability losses.
Sustainable good health can be at risk during the annual coach sector peak season, characterized by
increased work demands due to long working days starting and ending at irregular hours. During the
peak season, the number of rides increases while the number of drivers is limited. According to a study
IJERPH 2019, 16, 2214; doi:10.3390/ijerph16122214
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conducted by Schuring et al., the number of working hours per week in the peak season increases by
70% compared to the oﬀ-season [3]. During peak seasons, drivers may begin their working day early
in the morning one day and late at night the next. The irregular work and sleep patterns that this kind
of shift work entails place high demands on the work–recovery–rest balance of drivers [4,5]. This adds
to the stress levels already inherent in operating in a road network that is becoming increasingly busy
and congested [6]. Additionally, coach drivers must also work within a strict and inﬂexible schedule
when transporting passengers to their destination.
It is, therefore, diﬃcult for drivers to maintain adequate physical and mental health due to the
irregular living and eating habits inherent in this working schedule [7,8]. The scope for a regular
or healthy eating pattern is small, and this can lead to health complaints [9]. The availability and
convenience of unhealthy food on the road makes it challenging for drivers to ﬁnd healthy food or
maintain a healthy diet. Also, due to tight schedules and extended working hours, the window for
physical activity is limited. On the road, there may be little time—or opportunity—for leisure activities,
and the energy level of a coach driver after a long day is typically too low to be conducive to much
physical activity.
The work demands placed on drivers in the coach sector are the same for both younger and older
workers; however, the majority of the drivers are over 50 years of age. It is well established that work
ability decreases with age; however, in the coach sector, the same work demands have to be met by an
aging population of coach drivers [10–12].
In addition to reduced load-bearing capabilities, the need for recovery from work is known to
be higher in older workers [13,14]. Need for recovery from work was shown to be an indicator of
work-related fatigue [15]. Also, importantly, the risk of accidents increases as work-related fatigue
increases. It is, therefore, vital to monitor these parameters in persons responsible for the safety of
large numbers of people on public roads [16,17]. During the peak season, it can be expected that work
ability will decrease when an increase in working hours is ineluctable. However, since work ability
is linked to vitality and work-related fatigue [18,19], it can further be predicted that, next to work
ability, vitality will drop and work-related fatigue will increase as the peak season progresses and the
workload increases [20].
In order to achieve sustainable employability, it is necessary to develop preventive strategies
aimed at maintaining work ability and vitality over the peak season. Implementation of such strategies
in the coach sector is geographically complicated through drivers being on the road and, as such,
it becomes diﬃcult to organize group meetings. Prior research suggested the utility of preventative,
tailored interventions that could be applied to each subgroup of drivers [17]. One such tailored strategy,
which aims to maintain work ability in coach drivers, is employing the use of a self-management
toolbox. Self-management instruments are being more commonly utilized because of technical
developments and the increased use of smart devices, allowing them to be used by those without a
ﬁxed workplace [21].
An increasingly important ﬁeld in preventative healthcare strategies is that of “e-health”.
Application of this broad discipline to preventative healthcare involves using internet technologies
to change behaviors associated with ill health, to deliver preventative healthcare strategies to target
populations, and to share healthcare-related information [22]. An example of e-health is development
of a speciﬁc application as unguided self-management interventions that create awareness of public
health messages and distribute information. The goal of unguided self-management interventions
is to change behavior and support people without the need for organized meetings or personal
contact. These are low-cost interventional methods with the scope to reach large groups of employees.
Such methods aim to provide workers with a tool that allows self-optimization of work–life balance
and can be conducted at any time and place suitable to the user [23–25]. This type of intervention
is particularly suited to the working environment of coach drivers and may be able to contribute to
behavioral changes facilitating a healthier lifestyle and sustainable work ability [26,27].
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It is as yet unknown whether these interventions are useful in maintaining work ability and
vitality in coach drivers during their peak season. This led to the formulation of the following research
question: Can reductions in coach drivers’ work ability and vitality over the coach sector peak season
be prevented through the use of self-management interventions targeting work–recovery–rest balance,
eating habits, and physical activity at work?
2. Materials and Methods
2.1. Participants and Procedure
The study was designed as a randomized controlled trial with equally sized intervention and
control arms running in parallel. The follow-up period was seven months (the length of the peak
season) and comprised three discrete measurement points. We performed a sample size calculation
with a signiﬁcance level of 0.05 and a power of 0.80. However, the estimated eﬀect size was impossible
to predict. When aiming to be able to pick up changes between groups with a medium eﬀect size of 0.5,
we estimated needing a group size of 31. Because we did not know what eﬀect size to expect, we chose
to include as many drivers as possible for this study to increase the ability of ﬁnding diﬀerences with a
lower eﬀect size. In collaboration with the coach sector organization, we recruited drivers through
a variety of strategies—contacting coach companies, visiting events where coach drivers would be
present, and placing adverts in job-speciﬁc media—over the period from November 2017 to March 2018.
After giving informed consent, all drivers who agreed to participate received a baseline questionnaire.
No protocol changes were made after the start of the trial.
Baseline questionnaires were administered at the beginning of the peak season (March).
The follow-up questionnaires were administered in the middle (July) and at the end of the peak
season (October). All questionnaires were digitally administered, meaning that drivers could ﬁll out
the questionnaire at the time and location of their choice.
Our research was conducted in accordance with the Declaration of Helsinki [28]. The research
proposal was submitted to and approved by the Medical Ethical Committee of the Academic Medical
Centre, who decreed that a comprehensive evaluation was not required since this study was not subject
to the Medical Research Involving Human Subjects Act (W16_153#16.177). This research was registered
in the trial register as NTR 7125. The privacy impact assessment was registered as AMC2017-422.
For this study, CONsolidated Standards Of Reporting Trials (CONSORT) checklists for reporting
e-health interventions and parallel group randomized trials were used as guidelines [29,30].
2.2. Randomisation
All drivers who completed the baseline questionnaire were numbered based on their email
addresses. Each number was randomly assigned to either the intervention or control group by an
online research randomizer, generating two equally sized lists of numbers (block randomization with
blocks of 46 drivers). This was done by an independent researcher (J.S.) who did not possess any
personal or other information regarding the drivers nor the allocation details of individual numbers.
This researcher reported back the numbers (1–96) as either belonging to the control or intervention
group; intervention was subsequently allocated based on these groups.
2.3. Measurements
Three questionnaires were developed to study the work-related health of coach drivers. At each
of the three time points, work ability, vitality, work-related fatigue, psychosomatic health, sleep
complaints, and perceived mental exertion of coach drivers were assessed.
2.4. Main Outcome
This trial centers upon the outcome of work ability. Given that the concepts of vitality and
work-related fatigue were shown to be closely related to this outcome [18,19], these were also examined.
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Work ability was measured using the work ability score (WAS) [31], the ﬁrst question of the work
ability index (WAI). In addition to general work ability, physical and mental work ability were also
appraised by drivers, using a scale of 0 to 10. These two questions were based on the second question
of the WAI, where 0 represents no work ability at all, and 10 describes the best work ability ever
experienced [32]. A higher value represents a greater work ability. This single-item assessment showed
suﬃcient convergent validity with the complete WAI and is suitable for the systematic screening of
work ability [33].
Vitality was measured with the vitality subscale of the Short Form-36 (SF-36) [34]. Items from this
subscale concern user evaluation of levels of energy and fatigue, for example, “How much of the time
during the past four weeks did you have a lot of energy?”. This scale comprises four items and gives
a total score between 0 and 100. Those with high scores felt lively and energetic over the past four
weeks, while those with low scores felt tired and exhausted. The internal consistency of this scale was
0.82 (α) and the test–retest correlations were 0.76 and 0.63 after two and six months, respectively [34].
Work-related fatigue was measured through the proxy of need for recovery, using the need for
recovery scale of the questionnaire on experience and evaluation of work [15]. This scale contains
11 items and, after transformation, gives a score of between 0 and 100, with a higher score indicating a
greater recovery requirement. Need for recovery was shown to be able to predict sickness absence
in truck drivers [35]. This scale can be used in both individual and group assessments of need for
recovery, with a Cronbach’s α value between 0.81 and 0.92 in diﬀerent subgroups based on education,
age, and gender [36].
2.5. Secondary Outcomes
In addition to the primary outcomes described above, other factors relevant to work-related health
during the coach sector peak season were measured. Psychosomatic health was examined using a
questionnaire to measure health complaints (Vragenlijst Onderzoek Ervaren Gezondheid/VOEG) [37,38].
This 13-item dichotomous questionnaire details a number of common (work-related) health complaints
(such as fatigue, headache, and back pain). The total sum value is converted to a 0–100 score, with a
higher score representing a greater number of health complaints. These 13 items have a Cronbach’s α
value of 0.67 [37].
Sleep complaints were recorded using the Groningen sleep quality scale (GSKS) [39]. This scale
consists of 14 items with a total score of between 0 and 100. The items on this scale are ranked in order
of the severity of the complaints, with a greater number of sleep complaints giving a greater score.
The Cronbach’s α value of this scale is 0.89 [39].
Perceived mental exertion was measured using the perceived mental exertion scale (in Dutch,
SEB) [38,40,41]. This scale comprises 19 items in which a driver indicates on a ﬁve-point scale which
of two answers best describes their situation. From these items, the perceived mental exertion is
expressed on a scale between 0 and 100, with a higher score being less favorable. For example, one of
the items included in the SEB is “diﬃculty in planning your own actions vs. working eﬀortlessly”.
The Cronbach’s α value ranges between 0.95 and 0.97 according to age group and shift work type [41].
2.6. Process Measurements
The questionnaire contained questions detailing individual characteristics including age, body
mass index (BMI), number of years worked as a coach driver, working hours, sleep hours, work
characteristics, regular food and drink intake, and physical activity. This allows for the analysis of
driver behavior during the peak season. In addition, changes in behavior can be observed, as well as
the points in time that these changes took place. Alongside these characteristics, eight questions were
included to examine the inﬂuence of work on private life. For example, one of these questions asks
“Has your private life been adversely aﬀected by irregular working hours?”.
The follow-up questionnaires distributed to the intervention group also included questions
regarding the use of the intervention and its three constituent domains. The process measurements
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contained questions about the extent to which speciﬁc suggestions may have helped preserve vitality
the most, and which suggestions were most commonly used.
2.7. Intervention
The drivers assigned to the intervention group received a digital self-management toolbox
at the start of the peak season after completing the baseline measurements. This toolbox was an
interactive pdf document with suggestions and corresponding assignments based around three
domains: work–recovery–rest balance, food and drink intake, and physical activity. Drivers were
free to print it and write their data and remarks down on paper or use it digitally on any (mobile)
device. Each domain of the toolbox included a general introduction of the topic and its importance.
After a general introduction, between 11 and 14 (to coach drivers tailored) suggestions were given for
each domain, followed by assignments. The advice provided is based on scientiﬁc research and is
aimed at inﬂuencing behavioral changes in order to improve health parameters, and ranging from
easy-to-implement tips to suggestions that required more eﬀort, but which could improve health over a
longer period. Examples of suggestions include the ideal duration of a power nap [42], ways by which
to increase alertness [43], modifying the eating pattern, advice regarding posture, and suggestions
for performing quick on-the-spot workouts. Research showed, for example, that physical activity can
maintain work ability and reduce levels of work-related fatigue [44]. Each of the three domains of
the toolbox was preceded by suggestions for intrinsic motivation, and drivers were asked to record
their motivations for engaging with the toolbox. The suggestions provided in the toolbox were
derived through consulting professionals in the relevant scientiﬁc ﬁelds, such as a dieticians and
movement scientists. In the assignments, drivers were required to record their behaviors, set a goal,
and indicate which suggestion they intended to use and why they felt that this was going to be
successful. In addition, the toolkit sought to include the concept of “peer support”. Drivers were
divided into groups of three, all working over the peak season, and were instructed to keep in regular
contact through the assignments in order to motivate each other, to encourage engagement with the
toolbox, and for evaluative purposes. Peer support and interpersonal contact were previously shown
to be of beneﬁt in stimulating behavioral changes in e-health interventions [22]. There was no contact
with researchers or other professionals after the distribution of the toolbox to the intervention group,
other than through the digital questionnaires to evaluate the intervention.
2.8. Statistical Analysis
In order to analyze the diﬀerences between the intervention and control groups over the
measurement period, analyses of covariance (ANCOVA) were used. Diﬀerences in baseline
measurements were corrected for using the baseline values as covariates, with the grouping variable as
the ﬁxed factor. The assumptions of the ANCOVA analyses were tested to make sure no abnormalities
in the data were observed [45]. For the analysis, an intention-to-treat analysis was used to study the
results as measured.
To identify temporal trends in work ability, vitality, and work-related fatigue during the peak
season, data from the baseline, intermediate, and ﬁnal measurements were compared using diﬀerent
paired sample t-tests. This allowed the identiﬁcation of changes within groups that occur between the
three time points during the peak season. Diﬀerences in recovery opportunities between the three
measurements were tested with McNemar tests for binary paired outcomes.
To check for selective dropout, a missing values analysis was performed. To control for missing
values, an additional analysis was performed with the last observation carried forward method to
correct for missing data in a conservative way, when representing data of the entire population.
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2.9. Secondary Analyses
A separate secondary analysis was performed to check for the inﬂuence of compliance with
the intervention on the outcome measures. In the per-protocol analysis, only the participants who
complied with the protocol were considered (suﬃcient use of the toolbox: >10%).
2.10. Process Evaluation
In an additional process evaluation, we asked whether or not the drivers had the feeling that the
tips from the toolbox helped them to feel more vital. This was done for each individual tip per domain,
where drivers could indicate what domain they used the most, and which tips within the domain were
most helpful.
3. Results
A total of 124 of an estimated eligible 6000 drivers working in the private passenger transport
sector gave informed consent to participate in this study. The exact number of drivers invited is
unknown because the coach sector organization was responsible for inclusion of drivers due to privacy
data sharing restrictions. These drivers received the ﬁrst questionnaire in March 2018. The 96 drivers
who completed the baseline questionnaire were randomly assigned to either the intervention or control
group, creating two equal groups of 48 drivers. Of the 96 drivers, the average age was 53 ± 10.8 years,
and 85% were male. Mean BMI was 28 ± 4.6, and drivers were working as a coach driver for an average
of 16 ± 11.2 years. In total, 28% drove shuttle services and multi-day trips, 24% drove single-day trips,
and 48% drove a combination of both. Population demographics are shown in Table 1.
At the second time point, in the middle of the peak season (July 2018), 70 drivers (33 from the
intervention arm; 37 from the control arm) ﬁlled out the questionnaire. A total of 62 drivers (34 from
the intervention arm; 28 from the control arm) completed the ﬁnal questionnaire at the end of the peak
season (October 2018). A ﬂow diagram of driver participation is shown in Figure 1.
Enrollment

Assessed for eligibility (n = 124)

Excluded (n = 28)
•

Did not fill out questionnaire (n = 28)

ᬅ Completed first measurement (n = 96)

Randomized (n = 96)

Allocation
Allocated to intervention (n = 48)

Allocated to control (n = 48)
•

Received allocation ‘control’ (C) (n = 48)

•

Received allocated intervention (I) (n = 48)

•

Did not receive allocation ‘control’ (n = 0)

•

Did not receive allocated intervention (n = 0)

༄ Intermediate measurement (n = 70)
Analysed: n = 37

Analysed: n = 33

Missing: n = 11

Missing: n = 15

༅ Final measurement (n = 62)
Analysed: n = 28

Analysed: n = 34

Missing: n = 20

Missing: n = 14

Figure 1. Flow diagram of the enrollment, allocation, follow-up, and analysis process.
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Table 1. Population demographics (mean and standard deviation) for the intervention and control groups.
Demographic

Intervention Group

Control Group

48
88
55 (9.1)
28 (4.6)
14 (11.1)
31

48
83
52 (12.1)
28 (4.6)
17 (11.2)
31

Number of drivers
Percentage of male drivers
Age
Body mass index (BMI)
Years working as coach driver
Percentage not physically active at baseline

3.1. Diﬀerences between Intervention and Control Groups
At baseline, no signiﬁcant diﬀerences between the control and intervention group were observed
for any of the variables. Both primary and secondary outcomes of drivers who received the intervention
did not diﬀer from the control group over the measurement period (in either the intermediate or ﬁnal
measurements). Access to the toolbox was not associated with any signiﬁcant change in measures
of work ability, vitality, work-related fatigue, psychosomatic health, sleep complaints, or perceived
mental exertion, recorded at the middle and end of the peak season when corrected for the baseline
score (Table 2). The eﬀect sizes ranged between 0 and 3.5%, demonstrating that use of the toolbox had
no eﬀect on the primary and secondary outcomes.
Table 2. Values (mean ± SD) for the primary and secondary outcome variables for the intervention
and control group at the baseline, intermediate, and ﬁnal measurement, based on the intention-to-treat
protocol. The estimated eﬀect size, signiﬁcance (p-value), and F-value of the ANCOVA analyses of
both analyses are shown in the right columns. Both the intention-to-treat and the per protocol analysis
results are presented.
Outcome
Measure

Baseline
Int.

Intermediate

Final

Est. Eﬀect Size

Contr.

Int.

Contr.

Int.

Contr.

Sign.

F

ITT

PP

ITT

PP

ITT

PP

Number of
drivers

48

48

33

37

28

34

Work ability
score

7.8
(1.4)

7.8
(1.2)

7.7
(1.5)

7.3
(1.6)

7.0
(1.5)

7.5
(1.6)

0.021

0.016

0.261

0.328

1.290

0.972

Physical work
ability

7.8
(1.3)

7.8
(1.3)

7.5
(1.9)

7.2
(1.7)

7.3
(1.6)

7.5
(1.4)

0.000

0.000

0.945

0.894

0.005

0.018

Mental work
ability

7.9
(1.2)

7.8
(1.4)

7.5
(1.8)

7.4
(1.8)

6.9
(1.8)

7.2
(1.5)

0.009

0.012

0.473

0.393

0.522

0.742

Vitality

63
(15.2)

63
(18.2)

57
(18.4)

57
(18.1)

55
(20.1)

54
(17.8)

0.000

0.010

0.954

0.934

0.003

0.007

Work-related
fatigue

33
(30.6)

37
(33.0)

46
(35.6)

48
(37.0)

53
(34.5)

52
(36.6)

0.002

0.010

0.719

0.447

0.131

0.587

Psychosomatic
health

25
(19.7)

28
(22.0)

30
(24.6)

31
(24.0)

36
(27.1)

39
(25.4)

0.001

0.001

0.806

0.773

0.806

0.084

Sleep
complaints

19
(23.3)

26
(24.6)

23
(21.3)

36
(29.8)

28
(25.8)

33
(29.7)

0.001

0.000

0.788

0.903

0.073

0.015

Perceived
mental exertion

25
(19.2)

26
(19.6)

28
(20.9)

32
(22.1)

27
(16.5)

33
(23.5)

0.035

0.031

0.151

0.176

2.121

1.878

Int. = intervention group, Contr. = control group, ITT = intention-to-treat analysis, PP = per protocol analysis.
Estimated eﬀect size shown as partial eta squared, Sign. = signiﬁcance level, F = F-statistic of ANCOVA.

No signiﬁcant diﬀerences between intervention and control groups were found in any of the
parameters at any of the three measurement points. Food and drink intake did not change signiﬁcantly
between the intervention and control group. The number of drivers not being physically active
increased signiﬁcantly over the measurement period in both groups, as did the number of hours
worked. Neither of these trends, however, diﬀered signiﬁcantly between groups. The mean number
of hours of sleep per night remained unchanged over the measurement periods in both groups.
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These values are shown in Table 3. In a secondary analysis using the per protocol analyses, no
signiﬁcant diﬀerences in the primary and secondary outcomes were found between the intervention
and control groups. The numbers of drivers included in the per protocol analysis were 26 and 47 for
the intermediate measurement, and 26 and 36 in the ﬁnal measurement for the intervention and control
group, respectively.
Table 3. Values (mean ± SD or %) for the process measures for the entire group of drivers at the baseline,
intermediate, and ﬁnal measurements.
Process Measure

Baseline

Number of drivers
Work hours per week 1
Hours of sleep 2

Intermediate

Final

96

70

62

37 (15.4)

50 (18.4) **

45 (17.6) **

7.8 (2.2)

7.7 (2.9)

7.8 (2.6)
52 *

3

31

42

Trouble staying alert during evening and night hours (%) 3

29

36

42

Self-assessed as very tired (%) 3

22

41 *

53 **

Not physically active (%)

1

Mean of last three weeks, 2 between last two working days, 3 during the last two weeks. Signiﬁcant diﬀerences
compared to baseline measurement are marked with asterisks: * p < 0.05, ** p < 0.01. For the McNemar test,
baseline–intermediate n = 70, baseline–ﬁnal n = 62.

3.2. Trajectory of Work Ability, Vitality, and Work-Related Fatigue
Because there were no signiﬁcant changes between the intervention and control group over the
measurement period, the combined cohort of coach drivers was evaluated as one group. For this group,
a decline in work ability and vitality, and an increase in work-related fatigue were evident. Figures 2
and 3 illustrate these changes in primary outcomes. Also, the secondary outcomes recorded also
demonstrate a global decline in health parameters. Psychosomatic health complaints increased from
26 (at baseline measurement) to 38, on a scale of 0 to 100 (p < 0.01). Sleep complaints and perceived
mental exertion increased from 22 to 31, and from 26 to 31, respectively (p < 0.05).
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Figure 2. Trajectory of general, physical, and mental work ability during the peak season. Mean and
SD are shown with error bars. A score of 0 stands for no work ability at all, and 10 corresponds to
the best work ability ever experienced. Values with * or ** showed signiﬁcant changes compared to
baseline measurements: * p < 0.05, ** p < 0.01.
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Figure 3. Trajectory of vitality and work-related fatigue during the peak season. Mean and SD are
shown with error bars. A lower score indicates a lower vitality and less work-related fatigue. Values
with ** showed signiﬁcant changes compared to baseline measurements: ** p < 0.01.

The work ability score decreased signiﬁcantly from 7.8 at baseline to 7.3 at the ﬁnal measurement
of the peak season. It is noteworthy that mental work ability declined the most for all work ability
parameters recorded, falling from 7.9 at baseline to 7.1 at the ﬁnal measurement, while physical work
ability was reduced from 7.8 to 7.4.
Vitality decreased, and work-related fatigue increased most dramatically over the period preceding
the intermediate measurement, with vitality falling from 63 to 55 and fatigue increasing from 35 to
47 between baseline and intermediate measurements. The values of the ﬁnal measurements were all
signiﬁcantly diﬀerent from the baseline measurements. This is depicted in Figure 3.
The values in Figures 2 and 3 illustrate that all values changed in the adverse direction over
the measurement period. Aside from the primary and secondary outcomes, recovery opportunities
also became limited during the peak season. This shows that there is less time for leisure due to
increased working hours while maintaining the hours of sleep (Table 3). Driver perception of recovery
opportunities is shown in Table 4. Statistical diﬀerences were calculated only between drivers that
ﬁlled out both questionnaires.
Table 4 illustrates that drivers perceived the number of recovery opportunities to decrease as
the peak season progressed. Table 4 presents percentages derived from the entire driver population
participating at that time point. For statistical analyses, only the drivers that completed both
questionnaires were included, to allow a true comparison of changes in driver perception (i.e., comparing
the same divers at both measurement points) to eliminate bias.
On average, drivers in the intervention group reported that they used 34 ± 25.5% and 34 ± 20.0%
of the suggestions included in the toolbox during the periods preceding the intermediate and ﬁnal
measurements (Table 5). The process evaluation showed that the domain and corresponding tips on
food and drink uptake were used most. The tips that were most helpful for each domain were keeping
contact with passengers and colleagues to remain alert on the road in the work–recovery–rest domain,
suggestions to have variations in food and drink intake in the food and drink intake domain, and a tip
to improve posture during driving and other work activities in the physical activity domain.
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Table 4. Percentage of drivers that answered “yes” on the corresponding questions on recovery
opportunities.
Recovery Opportunity

Baseline

Intermediate

Final

Number of drivers

96

68

62

Could you interrupt your work at times when you felt it necessary?

55

46

50

Could you determine the start and end time of your work yourself?

11

12

10

Could you decide when you took a break?

38

44

45

Could you include a separate day oﬀ when you wanted?

60

38 **

44

Have you been recalled from leave/a free day?

13

18 *

16

Were your work and rest times well organized?

91

82

76

Were there opportunities for you to work at hours that ﬁt your
private situation?

69

43 **

42 **

Has your private life been adversely aﬀected by irregular
working hours?

45

53

61

Signiﬁcant diﬀerences compared to baseline measurement are marked with asterisks: * p < 0.05, ** p < 0.01. For the
McNemar test, baseline–intermediate n = 68, baseline–ﬁnal n = 62.

Table 5. Usage (mean % ± SD) of the separate domains in the toolbox in the intervention group in the
intermediate and ﬁnal measurements.
Toolbox Domain

Intermediate

Number of drivers
Work–recovery–rest balance

Final

30

28

32 (27.6)

31 (22.3)

Food and drink intake

38 (32.0)

38 (27.8)

Physical activity

31 (24.7)

32 (20.4)

Although the mean usage of the toolbox was not very high, drivers reported an increase in vitality
attained by applying the advice given in the toolbox. Most of the drivers did not engage in peer
support, but those who did (18%) contacted their peers more than four times per month.
The driver-perceived eﬀectiveness of the toolbox on vitality is presented in Table 6. Despite
the low usage, some drivers described feelings of maintained or increased vitality. Only one driver
reported a reduction in perceived vitality following the use of the toolbox.
Table 6. Perception of eﬀectiveness (N (%)) of the toolbox on vitality according to the drivers’ perception
in the intermediate and ﬁnal measurements, based on the following question: Do you have the feeling
that you are more vital now then you would have been without the use of the toolbox?
Perceived Vitality

Intermediate

Number of drivers

Final

30

28

0 (0)

1 (4)

Equally vital

17 (55)

15 (54)

More vital

4 (14)

3 (11)

I do not know

9 (31)

9 (32)

Less vital

4. Discussion
4.1. Key Results
A speciﬁcally designed toolbox based on principles of self-management did not lead to maintained
levels of work ability, vitality, work-related fatigue, psychosomatic health, sleep complaints, or perceived
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mental exertion during the peak season. All measured work-related aspects of health showed signiﬁcant
deterioration as the peak season progressed, regardless of whether the driver received the toolbox.
The process evaluation revealed that coach drivers used the toolbox to such a limited extent that
diﬀerences in these parameters between intervention and control groups were unlikely to occur.
4.2. Comparison with Literature
Compared to a study conducted during the (August) 1996 coach sector peak season [46], greater
values were obtained for work-related fatigue in this study of the 2018 peak season. Work-related
fatigue was 33 at the end of the peak season of 1996, measured on the same scale as used in our
research, while the score at the start of the peak season of 2018 was 35, increasing to 52 over the
measurement period. Psychosomatic health, sleep complaints, and experienced mental stress at the
end of the peak season were also higher than the values obtained in 1996 (24, 22, and 27, respectively).
It is hard to pinpoint the causes for these diﬀerences, but they may be caused by an increased workload
and reduced driver capabilities for dealing with this due to more advanced age. The average age of
participating drivers increased by nine years from the 1996 study (53 compared to 44 years of age).
With an average WAS of 7.3 at the end of the peak season, the work ability values of this
study are considered moderate in the classiﬁcation of Gould et al. (2008) [47]. A mean WAS score
of 7.3 is considerably lower than scores for ambulance workers, an average working population,
a heterogeneous sample of workers, elderly construction workers, or elderly workers, (8.5, 8.1, 7.95,
8.0, and 8.57, respectively). The score is comparable to people returning to work after sick leave
(7.4) [32,33,48–51]. Vitality scores at the beginning of the peak season are comparable with values
found in the literature [52]. These values in the literature are averages at a certain point and do not
reﬂect a period with increased workload.
4.3. Strengths and Limitations
A strength of this study was that it adhered strictly to the recommendations for randomized
controlled trials (RCTs). For instance, randomization took place after the baseline measurement,
eliminating any selection bias [53]. Individual diﬀerences in baseline values were controlled for
by using the baseline values as covariates to avoid conditional bias. To enhance the quality of the
intervention, recommendations for self-management interventions were implemented in a structured
way. In self-management interventions, it is important to have a strong theoretical foundation, carefully
designed structure, and pathway of action, and to include user reﬂection on behavior [21]. The toolbox
aimed to increase intrinsic motivation and reﬂection on current and desired driver behavior. Previous
research studied measures that can promote health and work ability in truck drivers [54]. The authors
considered several criteria to be of importance in this study: a wide range of options, measures that
help overcome obstructions, and the inclusion of educational material. The ﬁnal criterion is that both
employer and employee are involved. The toolbox presented in our study met all criteria other than
this ﬁnal one. The reason to not actively involve the employer was that it was the wish of the coach
sector organization to implement an intervention that drivers could use on their work ability without
the assistance of other parties.
A positive attribute of this study was that it succeeded in conducting an RCT in a population
with a high workload, minimal free time, irregular hours, and no ﬁxed workplace location. This study
stayed close to practice while following the methodological design. A realistic intervention was
implemented in such a way that allowed the eﬀects of this intervention to be monitored over the peak
season. High external validity was established because there was no check on compliance, as there
would not be any checks after this toolbox is implemented in the coach sector in the future; therefore,
the true eﬀects of this intervention were studied. It is important to keep in mind that the intention
was for the intervention to work under the conditions of normal practice and not in a restricted
controlled situation.
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This study aimed to include as many coach drivers working over the peak season as possible.
However, the sample size was still low. One reason for this may be the diﬃculty of reaching these coach
drivers. The coach sector association only had contact details for individual coach companies, and not
of individual drivers. The low sample size did not aﬀect the results because no trend was observed in
the diﬀerences in primary or secondary outcomes between intervention and control groups. The small
eﬀect size predicts that even a larger sample size would not lead to signiﬁcant results. Despite the
small sample size, signiﬁcant trends can be seen when examining the entire cohort of drivers over time.
In our measurement process, we chose to include all drivers that ﬁlled out questionnaires instead
of only the drivers that ﬁlled out all questionnaires in order to avoid bias; not doing so would have
allowed selective dropout (i.e., sick leave) to change the mean values at baseline. The intention-to-treat
analysis showed the population as it was during the peak season.
4.4. Generalizability
We would expect the outcomes of this study to apply to the entire population of Dutch coach
drivers, as participating drivers were drawn from a number of diﬀerent companies and locations.
The high average age and percentage of males in the cohort are representative of the wider Dutch
coach driver population. Selection bias was eliminated through randomization to intervention and
control groups. It is plausible that some drivers did not participate in the study because they felt too
busy during the peak season, or that only drivers who were busy during the peak season participated
because they endorsed the importance of this study.
Unfortunately, we do not have information regarding the reasons for dropout. There was no
attrition bias between groups; however, when selective dropout rates were examined, those who
dropped out after the baseline measurement possessed more positive baseline values. This would
indicate that the worsening in health parameters seen over the study period is slightly exaggerated.
However, additional conservative analyses with the ‘last observation carried forward’-method still
showed signiﬁcant changes in the negative direction on both the primary and secondary outcomes
(see Table A1). These values are without a possible decrease in health parameters in the higher values
of the drivers that discontinued after baseline measurement. The values analyzed using the last
observation carried forward method are, therefore, an underestimation of the eﬀect of working during
the peak season on health parameters. In their potential impact on value diﬀerences between groups,
we would expect this eﬀect to be minor and balance out between groups because of randomization.
The results of this study can be extrapolated to other countries within the European Union, as the
driving and rest times for drivers are controlled by European legislation (EG nr. 561/2006) [55]. We
would expect that the working conditions of drivers in other European countries are comparable
and drivers experience similar diﬃculties. In the United States, Canada, and Australia, however,
the maximum number of driving hours per day permitted is higher than in Europe [56–58]. Therefore,
it can be hypothesized that, if these driving hours are also irregular, sustainable employment may be
harder to achieve in drivers from these countries.
In The Netherlands, the number of rest hours required between journeys was increased over
20 years ago through a collective labor agreement. A study found that drivers who received more
rest time between trips had lesser values for work-related fatigue and fewer psychosomatic health
complaints [3]. Since this change in legislation, driver workload may have increased, resulting in an
increased need for recovery.
In other driving occupations, the same rules apply that govern working hours. However, work
ability and work-related fatigue in these professions may beneﬁt from more predictable start and end
times, or a more consistent schedule. Coach drivers also have to take a large number of passengers
and their wishes into account, which may cause extra stress.
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4.5. Interpretation
The results of this study clearly demonstrate a signiﬁcant downward trend in health parameters
during the peak season. Values at the start of the peak season were comparable to other working
populations as stated above. However, toward the end of the peak season, these values became
alarming. The percentage of individuals exhibiting poor work ability at the start of the peak season
was 6%. This increased to 11% at the end of the peak season. Although this increase may seem
low, this represents nearly a twofold increase of workers at risk of sick leave. Our ﬁndings show
that 20 to 27% of drivers had a relevant decrease in work ability (general, mental, or physical) over
the peak season [49]. Although the mean work ability score was still acceptable, 35% of drivers
scored higher than the threshold (over 50) for work-related fatigue at baseline. This percentage
increased to 52% at the intermediate measurement and 61% at the ﬁnal measurement, illustrating
that the majority of drivers experience too much work-related fatigue. Since work-related fatigue
is related to occupational accidents, these ﬁgures underline the necessity for interventions in the
coach sector [16,17,59]. Vitality decreased over time; however, a cutoﬀ point was not determined.
Since signiﬁcant decreases occurred in vitality between measurements, this should be interpreted as
signiﬁcantly more fatigue corresponding to the baseline scores in Table 2.
Personal demographic characteristics might explain work-related fatigue, as it is known that older
workers have a higher need for recovery [13]. Also, BMI can cause diﬃculties in certain parts of work
as a coach driver. Since gender and BMI did not change over the peak season and the analyses were
corrected for baseline values, the changes in the primary and secondary variables were not attributable
to these characteristics. In an additional analysis, we found no evidence for inﬂuence of BMI, gender,
and age on the decrease in work ability, vitality, and increase in work-related fatigue. Future studies
may shift focus toward which personal and work aspects cause the work ability and vitality to decrease
and the work-related fatigue to increase.
The fact that the work-related health of a large proportion of drivers can worsen signiﬁcantly over
a relatively short period demonstrates that measures to improve sustainable employability are of great
importance in this sector.
4.6. Implications
Although no signiﬁcant diﬀerences were found between the intervention and control group, our
ﬁndings show the need for interventions to combat reductions in work ability during the peak season.
Such interventions should be aimed at improving sustainable employment in an aging workforce of
coach drivers. Given the increased average age in this population (two-thirds are now older than
50 years, half of whom are also older than 60 years), ensuring sustainable employability is of particular
importance because the load-bearing capacity decreases on average. This, in combination with the
increased work-related fatigue and a higher mental workload experienced by older drivers, has the
potential to result in driving errors that may endanger the safety of both passengers and other road
users [8,60,61].
Previous research advised that monitoring work-related fatigue can help employers and
occupational health agencies to develop preventative strategies to increase sustainable employability,
given that the need for recovery is an important predictor of future sickness absence [35,62]. A study in
older taxi drivers recommended preventive screening and early interventions [63]. This screening can
be in the form of a preventive medical examination with an associated advice on identiﬁed problem
areas. Since the reductions in the mean health parameter scores observed in this research were not
only attributable to a few low-scoring drivers, interventions should be aimed at the entire coach driver
workforce. Future research should aim to ﬁnd alternate ways to maintain work ability and to improve
sustainable employability since the use of a self-management intervention did not yield the desired
results. The eﬀectiveness of a more active approach should be tested in the future.
Work ability score, vitality, work-related fatigue, psychosomatic health, sleep complaints,
and perceived mental exertion were proven to be useful outcome measures, which can be used
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in future research because they are able to detect changes over the peak season. Future eﬀectiveness
studies for this group should, therefore, include these measurements during the peak season in order
to demonstrate the preventive eﬀect of interventions.
Research on the eﬀective underlying mechanisms of interventions is desired in a population that
is always on the road in order to improve the preventive eﬀect of interventions. Additional research on
the personal characteristics that inﬂuence the main outcomes can contribute to improving occupational
care and improving sustainable employability. In research in this older population, it is important to
address the aspects that may aﬀect the eﬀectiveness of interventions. Therefore, it is suggested to shift
the focus of research toward identifying the working component in interventions while still focusing
on health improvement.
5. Conclusions
A decrease in work ability was not prevented by means of a self-management toolbox in this study.
Uptake of the intervention was too low to be able to reliably determine whether such an intervention
could lead to an eﬀect between groups. User evaluation showed that the content of the intervention
was considered to be positive, but without yielding any signiﬁcant results. Overall work ability and
vitality decreased signiﬁcantly, and work-related fatigue accumulated as the peak season progressed.
Passive intervention with the interactive toolbox was not used enough in this study population and,
therefore, the coach sector should explore active interventions to ensure that work ability is maintained
in the peak season and that long-term sustainable employability is attained.
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Appendix A
Table A1. Values (mean ± SD) for the outcome variables for the entire group of drivers at the
baseline, intermediate, and ﬁnal measurements, with the last observation carried forward and-intention
to-treat analysis.
Outcome Measure

Baseline

Intermediate

Number of drivers

96

96

Final
96

Work ability score

7.8 (1.3)

7.6 (1.4)

7.5 (1.4) *

Physical work ability

7.8 (1.3)

7.5 (1.7) *

7.5 (1.5) *

Mental work ability

7.9 (1.3)

7.6 (1.6) **

7.3 (1.6) **

Vitality

63 (16.7)

58 (17.1) **

58 (17.4) **

Work-related fatigue

35 (31.9)

44 (34.5) **

45 (34.2) **

Psychosomatic health

26 (20.8)

28 (23.1)

31 (24.6) **

Sleep complaints

22 (24.0)

27 (25.2) *

27 (25.6) *

Perceived mental exertion

26 (19.3)

29 (21.3)

30 (21.4) *

Values with * or ** showed signiﬁcant changes compared to baseline measurements: * p < 0.05, ** p < 0.01.
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