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4.3. Vision of Water Distribution for Sustainable Community

This research has suggested new strategic actions for Cyprus to increase the sustainability of
its water management systems. If these new strategic actions are applied to the water distribution
networks for existing and new houses in Cyprus, water distribution and management using modern
technologies can enable a sustainable water supply based on spatial and temporal changes. Figure 16
represents how much water can be collected, used, and stored in Cyprus if the water transformation
strategies presented in Section 4.2 are installed. By appropriately relocating new inhabitants and
implementing efficient water infrastructure and architectural planning, water resources are expected
to increase from 62.7% to 65% in agriculture and 22% to 24% for domestic use by 2025.
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Figure 16. Water transformation system for Cyprus: (a) Current, (b) Vision for 2025. Source: author’s drawing.

5. Discussion

As the century continues, increased freshwater resources will be needed in many parts of the world
to meet the growing demands of populations and the uncertainties and consequences of climate change.
At the same time, more efforts will be required to identify and address the issues that arise, including
new threats to the quality of resources and ecosystems, as well as new demands to adjust and mitigate
detrimental factors, especially in water stressed regions. This research demonstrates the potential to
overcome the gap between water supply and demand using a new approach to water management in
Cyprus. It also considers the political conflict in Cyprus in relation to water management. The division
of territory on the island has led to conflicts over access to water at different levels of organization.
In addition, there are fierce disputes between individuals and organizations over who owns the water.
This research found differences in water scarcity issues at the regional and national levels. At the
national level, drinking water issues have become increasingly significant for average households in all
regions of Cyprus. At the regional level, although transferring water from Turkey to Cyprus may ease
local water shortages in Northern Cyprus, it does not completely solve the water supply problems
of Cyprus. This study also found moderate-to-high levels of water conflict related to the irrigation
networks of desalination plants, which may be avoided through cooperation and the use of modern
technology. In addition, areas of Cyprus with fewer water resources are more likely to face greater
water conflicts. As discussed, the lack of water supply is one of the most crucial environmental issues
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in Cyprus. Cyprus has learned to manage drought through experience. A similar crisis in 2008 forced
the country to import water on tankers from Greece, a scenario that will not be repeated.

Overall, the main discussion of the research can be summarized as follows: First, choosing
advanced technical solutions and practices that improve users’ efficiency of water use should support
the sustainable, water-saving resources and increasing the quality of water should be the main goal
of water management. Second, an increase in the use of alternative water resources is an important
option for water conservation, especially in areas already experiencing water scarcity. Rainwater
harvesting and storage, particularly desalination for brackish water, also provides a basis for further
expansion of water, ensures less competition for water users, and remains a viable alternative in some
regions. Last, providing sanitation and safe drinking water to the population should be of high priority,
supported by cost-effective and household sanitation systems. The potential impacts of increased
demands and climate change on water resources and quality and the variability in quality arising from
the spreading pattern of contaminants should be considered and evaluated.

Thus, the recommendations for water management in Cyprus made by this research would
improve water management on the island, particularly in adverse climatic conditions. Optimizing
water management networks for drought and water shortages requires the use of modern technology
to develop new and sustainable methods of water distribution and management. Therefore, this study
proposed the following strategies:

e  Strategy 1: Transportation of rainwater from the roofs of domestic dwellings through downpipes
via a filter to underground tanks located in rear gardens. Rainwater tanks should also have
a mains water supply to enable households to receive an adequate water supply during dry
periods. This will reduce the need for a mains water supply and reduce surface water runoff
from dwellings.

e  Strategy 2: Recycling of greywater to meet various water supply needs and reduce the effects of
water supply needs on potentially sensitive areas. This will also reduce the volume of pollutants
entering rivers and water systems, because less greywater would need to be commercially treated.

e  Strategy 3: A new system of water distribution for new inhabitants. New urban areas should be
designed with self-sufficient water systems.

6. Conclusions

Water is the most valuable resource in daily life and is greatly important to the political situation
in Cyprus. Although Cypriots are obliged to protect and conserve water, the overextraction of
groundwater from illegal and uncontrolled abstraction continues, tragically leading to the irreversible
depletion of underground aquifers and salinization of coastal aquifers. The rational and sustainable
management of water resources is critical for Cyprus to effectively address its water shortages during
drought periods. To ensure quality of life for inhabitants and reduce political conflicts related to
water supply, it is crucial to redefine water management in Cyprus to ensure a sustainable water
supply and avoid extreme water shortages. Cyprus needs to reshape its water management system
to be more effective in the future. With respect to minimizing the gap between water supply and
demand, solutions for improving supply include increasing reservoirs such as dams and desalination
plants, collecting rainwater in tanks for domestic use, and recycling of wastewater, while solutions for
reducing demand include education, conservation, and the relocation of new inhabitants.

Thus, this study has achieved its aims by:

e identifying the political and social problems in Cyprus, specifically in relation to water management

e collecting data from previous research to identify the gap between water supply and demand
in Cyprus

e  extracting and employing the data to reveal interventions for a sustainable water supply in Cyprus
through appropriate agrarian planning and efficient architectural planning and construction.
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This research found great potential in the use of alternative water sources—rainwater collecting,
recycling of wastewater, desalination, and a new water distribution systems as a sustainable strategy
for reducing freshwater extractions in water stressed countries. The results of this study may be
useful in conceptualizing and recognizing water resource management as a solution to water shortage
problems. While water shortages are not a new problem for Cyprus, the island is dealing with serious
water disputes and an unequal water distribution because of political conflicts and territorial division.
Efficient and visionary water resource management can create a balance between water supply and
demand in Cyprus and reduce the effects of the political conflicts. Through citizen participation in
water management and the safeguarding of water systems, Cyprus will be better positioned to meet
the difficult challenge of supplying all of its inhabitants with sufficient, clean, and reliable water for
their domestic and irrigation needs.

Water scarcity is not only a problem for developing countries. This research has focused on
Cyprus, which may be considered a microcosm case for managing water scarcity, highlighting potential
future problems for cities and regions around world. Using the case study of Cyprus can shed light
on alternatives for water supply globally. The vision of architectural and urban design presented for
Cyprus represents a new strategy that may be applied in other contexts to improve the sustainability
of water management and ensure water demand can be met in water stressed countries in the future.
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Abstract: The 2030 UN Agenda for Sustainable Development aims to end poverty “in all forms”
and achieve sustainable development by 2030, while ensuring that “no one is left behind”,
including people with disabilities. Disability is referenced eleven times in the Agenda. Disabled people
face high risks of poverty because of barriers such as lack of workplace disability facilities. The goal
of the study was to examine how workplace disability facilities affect job retention plans among
workers with physical disabilities in South Korea and how perceived workplace safety and work
satisfaction act as mediators. The 2018 Panel Survey of Employment for the Disabled was used,
and we examined 1023 workers with physical disabilities. Path analysis was used to examine the
relationships. Results showed that workers whose workplaces provided more disability facilities
were significantly more likely to perceive their workplaces as safe and had higher work satisfaction;
hence, they were more likely to wish to maintain their present jobs than those whose workplaces
offered fewer facilities. However, many workplaces in Korea did not provide any disability facilities.
The study provides empirical evidence to support development of policies for improved workplace
facilities and work environments for disabled people, in accordance with the UN Agenda.

Keywords: people with physical disabilities; job retention; path analysis; perceived workplace safety;
workplace disability facilities; work satisfaction

1. Introduction

In September 2015, the United Nations (UN) General Assembly launched the 2030 Agenda for
Sustainable Development, which committed the UN member States to eradicate poverty “in all forms”
and achieve sustainable development by 2030, while ensuring that “no one is left behind” [1]. The new
Agenda pledged to “endeavor to reach the furthest behind first” [2]. In practice, this means taking
explicit action to end extreme poverty, curb inequalities, confront discrimination, and fast-track progress
for the furthest behind, including people with disabilities, by setting 17 Sustainable Development Goals
(SDGs). Disability is referenced explicitly 11 times in the 2013 Agenda in parts related to education
(SDG 4), employment (SDG 8), and inequality (SGD 10) [3]. In 2018, the UN released the first flagship
report on disability and sustainability, “Realization of the Sustainable Development Goals by, for and
with persons with disabilities” [4]. The report demonstrates that people with disabilities are at a
disadvantage with respect to achievement of most Sustainable Development Goals and urges States to
ensure full and equal participation of disabled people in society and create enabling environments by,
for, and with people with disabilities, in line with the UN Convention on the Rights of Persons with
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Disabilities (CRPD). The UN has long identified “accessibility” as a priority in measures promoting
equal opportunities for people with disabilities [5].

As a member state of the UN and a state party to the UNCRPD, in 2018, the South Korean
(hereafter referred to as Korea) government set 17 goals and 122 targets (i.e., Korea Sustainable
Development Goals; KSDGs) in accordance with the 2030 UN SDGs. The 122 targets include increasing
fair work opportunities for people with disabilities [6]. Employment is an important means of securing
economic stability and buffer against falling into poverty. Yet, in 2019, the employment rate of disabled
people in Korea was 34.5%, substantially lower than the national average employment rate of 60.9% [7,8].
Lack of appropriate workplace disability accommodation facilities, such as wheelchair ramps and
accessible toilets, makes it difficult for people with disabilities to find and/or maintain work [9].

In Korea, the “Act on the Guarantee of Convenience Promotion of Persons with disabilities,
Senior citizens, Pregnant women and Nursing mothers” stipulates building guidelines and rules,
including specific details for disability accommodation design features (i.e., doors must have a
minimum width of 80 cm, curb height should be below 6-15 cm and must be in a different color from
the floor, and wheelchair ramp slopes must have a 4.8-degree angle, etc.) [10]. In 2015, the Korean
government revised the Act and announced the “Disability Safety Comprehensive Measure Guidelines”
to improve building accessibility for people with disabilities [11]. In the revised Act, from 2015, all
public buildings in Korea have been required by law to acquire the Barrier-Free (BF) Environment
Certification and from 2018, differential floor-area ratio certification fees are charged based on the BF
grades [11]. However, private buildings except for factories larger than 500 m? are exempt from these
policies [11] and therefore, many workplaces still lack appropriate disability accommodation features
and structures in Korea, which prevents disabled people from fully participating in economic activities.

There have been numerous comparison studies of disabled and nondisabled populations and
their employment outcomes [12-15]. However, to the best of our knowledge, there have only been two
empirical studies on workplace disability facilities and how they affect disabled workers” job decisions
and behaviors in Korea. First, Lee and Seo (2014) [9] examined how workplace disability accommodation
facilities impact disabled workers’” work satisfaction and job retention years (i.e., years worked in the
same workplace) and discovered that disabled workers whose workplaces had more accommodating
features and structures had significantly higher work satisfaction and thus, worked longer years than
those whose workplaces had fewer of these features and structures. They found that work satisfaction
had a significant mediating effect between workplace disability accommodations and job retention
years. Second, Kim et al. (2014) [16] examined the relationship between workplace accommodation
facilities and disabled workers’ perceived workplace safety and job retention years. They discovered
that disabled workers whose workplaces were more accommodating were significantly more likely to
perceive their workplaces as safer, and that these workers were thus more likely to work more years in
the same workplaces than those whose workplaces were less or not accommodating.

While both studies are informative, they have two limitations. First, they examined job retention
by years worked in the present job. They overlooked the fact that some people who are satisfied
with their work environments and whose workplaces provide appropriate disability accommodation
facilities may still have shorter periods of job retention because they have recently joined the firms,
which undermines the credibility of the study results. Second, both studies examined all disabled
workers, including the mentally disabled, for whom accessible building features and structures have
less relevance.

The purpose of this study was to address these gaps in the literature. The present study
examined how workplace disability accommodation features and structures affect job retention plans
(i.e., whether one wishes to maintain the current job in the future) among disabled workers with
physical disabilities. We decided to focus on job retention plans because they reflect individuals’
voluntary choices and are unaffected by employment start dates. We focus on workers with physical
disabilities because workplace disability accommodation features and structures in Korea are geared
primarily toward people with physical disabilities. We empirically examined how workplace disability
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facilities affect disabled workers” job retention plans, and based on Lee and Seo’s (2014) [9] and
Kim et al.’s (2014) [16] studies, we examined how perceived workplace safety and work satisfaction
mediate this relationship using path analysis. Findings from this study provide important insights
into understanding workplace disability accommodation features and structures, their impact on
employment among disabled people in Korea, and in-built environments for people with disabilities
in Korea.

2. Literature Review

Until the 1960s, the traditional approach to disability viewed it as an individual deficit that called
for medical assistance and a condition that exempted a disabled person from participating in the
labor market. However, after 50 years, a more progressive social model approach was developed,
which views disability not as a deficit but rather from a minority identity perspective [17]. It reflected
a positive progression towards a “portrait of disabled people as capable and fostered a shift from
a conception of disability as an unfavorable condition of inability to enhancement of diversity as a
resource in work environments, a conception retained by the Disability Management perspective” [18]
(p. 3). In the social model, disability is a consequence of social discrimination, and therefore, the removal
of barriers that restrict disabled people from fully integrating into mainstream society is important [17].

Article 27 of the UNCRPD recognizes the rights of people with disabilities to work on an equal
basis. State Parties are obligated to safeguard and promote the realization of disabled people’s right
to work, including providing safe and healthy working conditions (art. 27.1. (b)) and ensuring that
reasonable accommodation is provided in the workplace (art. 27.1.(i)) [5].

Disabled workers are at increased risk of occupational injuries [19-21]. They are at greater risk of
being injured and they are likely to be more severely injured than nondisabled workers. Therefore,
workplace safety is especially important for disabled workers. A key function of workplace disability
facilities is to enhance accessibility to work and promote a safe and healthy work environment for
disabled workers [22,23]. Numerous studies have examined the impact of workplace disability facilities
and work safety and found a positive and significant association between the two variables [24-26].
In Korea, Park et al. (2010) [24] examined the relationship between workplace disability facilities
and perceived work safety and found that disabled workers who worked in workplaces that had
more disability facilities were more likely to perceive their workplaces as safe than workers with
fewer or no facilities. Also, they found that perceived work safety had the most significant influence
on work satisfaction among disabled workers. Similar results were also found in Lee and Shin’s
(2019) [27] study, which used path analysis to examine the relationship between workplace disability
facilities, perceived workplace safety, and work satisfaction among disabled workers. They found that
individuals who worked in companies that provided more disability facilities were significantly more
likely to perceive their workplaces as safe, and therefore, had higher work satisfaction than those who
worked in companies that provided fewer disability facilities (i.e., treating perceived workplaces as
a mediator).

With regard to workplace disability facilities and job retention, to date, there have only been
two studies that have examined the relationship between the two variables in Korea (as mentioned
in the introduction). Both studies indicated a significant positive relationship. Kim et al. (2014) [16]
included perceived work safety as a mediator and Lee and Seo (2014) [9] included work satisfaction as
a medjiator in their models. However, perceived work safety and work satisfaction are significantly
correlated in Korea as indicated above in Park et al. (2010) [24] and Lee and Shin (2019) [27] studies.
As a result, the impact of workplace facilities on job retention is likely to be mediated through not
only each individual variable but also by the correlation between the two variables. Hence, in this
study, we examined how workplace disability facilities influence disabled workers’ job retention plans,
including both perceived workplace safety and work satisfaction as mediators in our model. Based on
the literature review, we hypothesize that individuals who work in companies that provided more
disability facilities are more likely to perceive their workplaces as safer and hence, are more likely
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to have higher work satisfaction, and therefore, wish to work in their present workplaces (double
mediating effect).

3. Methods

3.1. Data

Data for this study were drawn from the 2018 Panel Survey of Employment for the Disabled
(PSED) version 2 [28]. The PSED is an annual national survey aimed at examining and addressing
the economic activities of the Korean disabled population. The survey consists of demographic-,
economic-, and employment-related questions. The initial version of the PSED was first conducted
in 2007 and ended in 2015. The second version of PSED was developed in 2016 with a new sample
and questionnaire. PSED version 2 uses a multi-stage, stratified clustered random sampling design to
survey registered disabled people (i.e., those defined as disabled under the Korean Act on Welfare
of Persons with Disabilities and are registered in the welfare system) aged 16 to 65 across the nation.
The 2018 PSED surveyed a total of 4104 registered disabled people representative of the national
disabled population. In the present study, we decided to use PSED because it is the only nationwide
survey that includes diverse information about disabled workers and their workplace environments,
including information on disability accommodation facilities.

3.2. Sample

For this study, our analytical sample was wage-earning working people with physical disabilities.
We limited disabled workers to wage-earning disabled workers and excluded the self-employed
because most self-employed workers have the authority to alter their work environments if they
wish to, unlike wage-earners. Also, in this study, we decided to focus on people with physical
disabilities because the workplace modification variables in PSED were primarily specific to design
changes intended to accommodate physical mobility issues, such as removal of curbs and steps,
accessible bathrooms, adequate entrance and doorway space, reserved parking space for the disabled,
and suitable pavement for disabled pedestrians. In this study, “physical disabilities” refers to physical
conditions that affect a person’s mobility, physical capacity, stamina, or dexterity [29]. These can include
spinal cord injuries, multiple sclerosis, cerebral palsy, spina bifida, amputation, muscular dystrophy,
cardiac conditions, paralysis, polio, stroke, and many other conditions. The Korean Act on Welfare
of Persons with Disabilities (art. 2) [30] classifies disability into 15 types and PSED groups them
into four categories based on their impairment characteristics: Physical disability, sensory disability,
intellectual disability, and internal organ-related disability (i.e., cardiovascular, respiratory, diabetes,
etc.). This study selected those who reported having physical disabilities in the PSED, as defined
therein. Based on these criteria, for this study, a total sample of 1023 wage-earning disabled workers
with physical disabilities was extracted from the 2018 PSED version 2.

As presented in Table 1, on average, workers in our sample were 50 years old and had a monthly
salary of KRW 2,210,000 (approximately US $1800), substantially lower than the average Korean
wage-earning worker’s monthly salary of KRW 2,970,000 (approximately US $2500) [31]. The average
number of family members was 2.9 and respondents worked an average of 8 h and 10 min per
day. Approximately 18% of the respondents were the head of their household. The majority of
the respondents were male (80%), married or in a civil partnership (71%), perceived themselves as
middle-class, and reported to have a mild disability (87%). Approximately 54% of respondents worked
as non-regular workers, while 47% reported their highest educational attainment as a high school
degree, and 83% worked in companies with fewer than 100 employees.
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Table 1. Description of the sample (N = 1023).

Characteristics Mean (SD)
Age 50.47 (9.86)
Monthly salary 2,210,500 (1,377,800)
Household family number 2.87 (1.23)
Work hour per day 8.16 (2.58)
n (%)
Employment contract type
Regular 476 (46.5%)
Non-regular 548 (53.6%)
Gender
Male 813 (79.5%)
Female 209 (20.5%)
Marital Status
Married or civil partnership 729 (71.3%)
Others 293 (28.7%)
Head of the household
No 838 (81.9%)
Yes 185 (18.1%)
Self-perceived household economic class
Low-class 291 (28.4%)
Middle-class 568 (55.5%)
High-class 165 (16.1%)
Education attainment
Middle school degree or lower 248 (24.2%)
High school degree 479 (46.8%)
College degree or higher 297 (29.0%)

Company size (number of employees)
10 or less
11-100
More than 100
Disability severity ?
Mild disability
Severe disability

423 (41.4%)
423 (41.4%)
174 (17.1%)

892 (87.2%)
131 (12.8%)

Note: Survey weights were applied to represent the population parameters. # The PSED defined persons with severe
disability as those who meet the criteria for disability classification grades 1, 2, or 3 under the Korean Act on Welfare
of Persons with Disabilities and have either brain, sight, mental, heart, respiratory, cerebral palsy, or arm-related
physical impairments. All other categories are defined as a mild disability. The present study thus used the PSED

definition of disability and did not construct this variable.

3.3. Measures

Workplace disability facility (exogenous variable): The effect of workplace disability
accommodation facilities was examined based on the number of disability facilities provided at
workplaces. The PSED asked respondents whether each of the following five particular facilities was
installed or provided at their workplace: (1) Adequate clear space on pavements for wheelchairs
and scooters; (2) reserved parking spaces for disabled people; (3) removal of vertical level changes
(e.g., curbs, steps, ruts, gutters, etc.); (4) disability bathrooms; and (5) adequate entrance and doorway
space width for wheelchairs. Respondents were asked to report a binary “yes” or “no” outcome.
In this study, we summed the facility scores and treated the variable as a count continuous variable
ranging 0-5. The Cronbach'’s alpha test score, which reports how coherent a set of items are as a group,
was 0.94, indicating high internal consistency within the five items (relative to a threshold of 0.8).

Perceived workplace safety (mediator): The PSED asked respondents “how safe they feel their
workplace is” using a four-point Likert scale (1: very dangerous—4: very safe). In this study, perceived
job security was treated as a continuous variable ranging 1-4.
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Work satisfaction (mediator): Respondents were asked to rate their overall work satisfaction in the
survey on a five-point Likert scale (1: Not satisfied, 5: Very satisfied). Work satisfaction was measured
as a continuous variable ranging from 1-5.

Wish to maintain the current job (endogenous variable): The PSED asked respondents “Do you
wish to maintain your current job in the future?” Respondents were asked to report a binary “yes”
or “no”.

Control variables: A range of demographic and work-related factors were controlled. Continuous
covariates included are age, average daily work hours, monthly salary, and household size. Employment
contract type (non-regular worker vs. regular worker), gender (male vs. female), marital status
(married or civil partnership vs. others), head of the household (yes vs. no), and disability severity
(mild vs. severe) were measured as binary variables. The PSED defined persons with severe disability as
those who meet the criteria for disability classification grades 1, 2, or 3 under the Korean Act on Welfare
of Persons with Disabilities and have either brain, sight, mental, heart, respiratory, cerebral palsy,
or arm-related physical impairments. All others are classified as having mild disabilities. The present
study used the PSED definition to distinguish between severe and mild disabilities. Self-perceived
household economic class (low-, middle-, high- class), educational attainment (middle school degree or
lower, high school degree, college degree or higher), and company size (10 or less, 11-100, more than 100)
were measured as three-category categorical variables in this study.

3.4. Strategy of Analysis

To examine the pathways between workplace disability facilities, perceived workplace safety,
work satisfaction, and job retention wishes, we conducted generalized structural equation modeling
(GSEM) using STATA 16. GSEM modeling allows researchers to estimate different types of causation
simultaneously in a multivariable model, including mediating effects. It also allows examination
of simultaneous modeling of several different regression analyses. Unlike the commonly used
Ordinary Least Square (OLS) analysis, which can only examine a single relationship between a
dependent and an independent variable, the advantage of GSEM is that is it can examine multiple
relationships simultaneously, including multiple mediational relationships. This approach aims to
examine the underlying mechanisms of a relationship between a dependent and an independent
variable through including a third explanatory variable (i.e., mediator) [32]. For example, in our study,
we hypothesized that disability facilities (independent variable) affect perceived safety (mediator) and
work satisfaction (mediator), and perceived safety and work satisfaction, in turn, affect job retention
wishes (dependent variable).

Four different sets of pathway models were examined in this study (see Figure 1). Lee and Shin
(2019) [27] found that individuals who worked in companies that provided more disability facilities
were significantly more likely to perceive their workplaces as safe and therefore had higher work
satisfaction than those who worked in companies that provided fewer disability facilities. That is,
perceived workplace safety partially mediated the relationship between disability facilities and work
satisfaction (presented in Figure 1 as solid black arrows). Building on Lee and Shin’s (2019) study,
the present study examined the relationship between disability facilities and job retention wishes,
with perceived workplace safety and work satisfaction as mediators. The goal of the present study
was to examine whether significant direct effects exist between (1) workplace disability facilities
and job retention wishes (disability facilities — job retention wishes), (2) perceived workplace safety
and present job retention wishes (perceived workplace safety — job retention wishes), and (3) work
satisfaction and job retention wishes (work satisfaction — job retention wishes). Model 1 assumes that
direct effects 1, 2, and 3 exist. Model 2 assumes that direct effects 2 and 3 exist. Model 3 assumes that
direct effects 1 and 3 exist. Lastly, Model 4 assumes that only direct effect 3 exists. Akaike information
criterion (AIC) and Bayesian (or Schwarz) information criterion (BIC) were calculated to compare the
fit of different models. AIC and BIC were calculated using the program in STATA 16. AIC and BIC
are statistical estimators used to compare different models and find the best model. That is, given a
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collection of models for the data, AIC and BIC estimate the quality of each model, relative to each of
the other models [33]. Smaller AIC and BIC values indicate a better model fit. The AIC and BIC values
of each model are presented in Table 3.

‘ Disability facilities ‘—— ‘ Work satisfaction ‘ P | Disability facilities ‘—— ‘ Work satisfaction ‘ P
N ; Control ; Control
l [53) 3) variables l @) variables
¥ +©
L)
[ Perceived workplace safety ‘—[5J> [ Jobretentionwishes | «-- [ Perceived workplace safety ‘—(:"u [ Jobretention wishes | «--
a) Model 1 b) Model2
‘ Disability facilities ‘—» ‘ Work satisfaction ‘ .- | Disability facilities ‘—» ‘ Work satisfaction ‘ -
~ ; Control , Control
1 s, €] variables l ) variables
. ' v
‘ Perceived workplace safety ‘ ‘ Job retention wishes ‘ P [ Perceived wworkplace satety | [ Tobretention wishes | -
<) Model 3 d) Model 4

Figure 1. Model comparisons. Building on Lee and Shin’s (2019) [27] study (presented as solid black
arrows), the present study examined the relationship between disability facilities and job retention
wishes, with perceived workplace safety and work satisfaction as mediators (presented as dashed blue
arrows). (a) Model 1 assumes that direct effects 1, 2, and 3 exist; (b) Model 2 assumes that direct effects
2 and 3 exist; (c) Model 3 assumes that direct effects 1 and 3 exist; (d) Model 4 assumes that only direct
effect 3 exists.

4. Results

As presented in Table 2, descriptive results showed that respondents reported an average of
1.7 disability facilities (maximum five facilities) at workplaces. Little more than half (55%) of the
respondents reported their workplace did not provide any facilities. The prevalence of each facility
was reported as follows: Approximately 33% of respondents reported their workplaces provided
suitable pavement for disabled pedestrians (i.e., adequate clear space on pavements for wheelchairs
and scooters); 41% reported their workplaces provided reserved parking space for disabled employees;
31% reported their workplaces had removed vertical level changes (e.g., curbs, steps, ruts, gutters, etc.);
30% reported their workplaces had adequate entrance and doorway width for wheelchairs, and 32%
reported their workplaces provided accessible bathrooms. Respondents reported an average work
satisfaction of 3.5 (out of 5) and perceived workplace safety of 2.8 (out of 4). The vast majority—95% of
respondents—reported they wished to maintain their current jobs in the future.

Table 3 presents the generalized structural equation modeling results. First, results showed
that respondents who worked in companies that provided more disability facilities perceived their
workplace to be significantly safer (b = 0.07, p < 0.001; disability facilities — perceived safety) even
after controlling for other covariates. Second, respondents whose workplaces provided more disability
facilities were significantly more likely to report higher work satisfaction (b = 0.03, p < 0.01; disability
facilities — work satisfaction) and those who perceived their workplaces were safer were significantly
more likely to report higher work satisfaction (b = 0.26, p < 0.01; perceived safety — work satisfaction).
In total, every additional workplace disability facility had an effect of increasing work satisfaction
by 0.05 (i.e., total effect), and this effect was reported to be partially mediated through respondents’
perceived workplace safety. Results showed that perceived work safety mediated approximately 40%
of the effect between workplace disability facilities and work satisfaction (indirect effect/total effect
= 0.02/0.05, p < 0.001). Third, results showed that respondents with higher work satisfaction were
significantly more likely to wish to maintain their present jobs (b = 1.08, Exp(b) = 2.94, p < 0.001;
work satisfaction — job retention wishes). On the other hand, the effects of disability facilities on
respondents’” wish to maintain their present jobs (disability facilities — job retention wishes) and
perceived workplace safety on respondents’ wish to maintain their present jobs (perceived safety —
job retention wishes) were statistically insignificant. The effect of disability facilities on respondents’
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wish to maintain their present jobs was reported to be fully mediated by perceived workplace safety
and work satisfaction. The AIC and BIC results confirmed that model 4, which excludes the pathways
“disability facilities — job retention wishes” and “perceived safety — job retention wishes”, was the
best fit. The final model 4 pathway is depicted in Figure 2.

Table 2. Descriptive results of the main interest variables (N = 1023).

Variables Mean (SD)

Work satisfaction (1: not satisfied—?5: very satisfied) 3.52 (0.61)
Perceived workplace safety (1: very dangerous—4: very safe) 2.78 (0.58)
Number of disability facilities (max 5) 1.63 (2.11)

n (%)
Job retention wishes

No 50 (4.9%)

Yes 972 (95.1%)
Number of disability facilities

0 559 (54.6%)

1 72 (7.0%)

2 56 (5.5%)

3 50 (4.9%)

4 55 (5.4%)
5 232 (22.7%)

Suitable pavement for disabled pedestrians at worksites
No 683 (66.8%)
Yes 340 (33.2%)
Reserved parking space for disabled people at workplaces

No 603 (58.9%)
Yes 420 (41.1%)

Removal of vertical changes of levels (curbs, steps, ruts, gutters
etc.) at workplaces

No 702 (68.6%)
Yes 321 (31.4%)
Adequate entrance and doorways space (i.e., width) at
workplaces
No 718 (70.2%)
Yes 305 (29.8%)
Disability bathroom at workplaces
No 696 (68.0%)
Yes 327 (32.0%)

Notes: Survey weights were applied to represent the population parameter.

Table 3. Generalized Structural Equation Modeling (GSEM) results.

Model 1 Model 2 Model 3 Model 4
Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE)

Perceived safety « Facilities 0.07 (0.01) **  0.07 (0.01) ***  0.07 (0.01) **  0.07 (0.01) ***
Work satisfaction « Facilities 0.03 (0.01) ** 0.03 (0.01) ** 0.03 (0.01) ** 0.03 (0.01) **
Work satisfaction « Perceived safety 0.26 (0.03) ***  0.26 (0.03) ***  0.26 (0.03) ***  0.26 (0.03) ***
Job retention wishes « Work satisfaction 1.00 (0.24) ***  1.02 (0.24) ***  1.04 (0.24) **  1.08 (0.23) ***
Job retention wishes « Facilities 0.08 - 0.09 -

(0.08) (0.08)
Job retention wishes « Perceived safety 0.21 0.25 - -

(0.25) (0.25)
Job retention wishes « Regular worker —0.10 (0.32) —-0.10 (0.32) —-0.07 (0.32) —-0.07 (0.32)
Job retention wishes « Age 0.02 (0.02) 0.01 (0.02) 0.01 (0.02) 0.01 (0.02)

Job retention wishes « Education attainment
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Table 3. Cont.

Model 1 Model 2 Model 3 Model 4

Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE)
(reference: Middle school degree or lower) —0.04 (0.41) —0.04 (0.41) —0.05 (0.42) —0.05 (0.41)
High school degree 0.02 (0.49) 0.06 (0.48) 0.04 (0.48) 0.08 (0.48)
College degree or higher
Job retention wishes < Company size
(reference: 10 or less)
11-100 —-0.22 (0.32) —0.16 (0.31) —-0.22 (0.32) —-0.16 (0.31)
More than 100 -0.17 (0.40) —0.06 (0.39) —0.18 (0.40) —0.05 (0.29)
Job retention wishes « Subjective household class
(reference: low) —0.37 (0.34) —0.34 (0.34) —0.35 (0.34) —0.31 (0.33)
Middle class —0.85 (0.48) —0.80 (0.48) —0.84 (0.48) —0.78 (0.48)
High class
Job retention wishes « Severe disability 0.31 (0.46) 0.23 (0.45) 0.32 (0.45) 0.24 (0.45)
Job retention wishes « Logged salary 0.48 (0.29) 0.47 (0.29) 0.46 (0.30) 0.45 (0.29)
Job retention wishes « Married or civil-partnership —0.12 (0.36) —0.12 (0.36) —0.12 (0.36) —-0.12 (0.36)
Job retention wishes « Household family size 0.09 (0.14) 0.08 (0.14) 0.09 (0.14) 0.07 (0.14)
Job retention wishes « Household head 0.89 (0.46) 0.91 (0.46) * 0.90 (0.45) 0.93 (0.46) *
Job retention wishes « Work hour 0.10 (0.07) 0.09 (0.07) 0.09 (0.07) 0.08 (0.07)
Job retention wishes « Female —0.72 (0.40) —0.71 (0.40) —0.68 (0.40) —0.66 (0.40)
variance (e. perceived safety) 0.31 (0.01) 0.31 (0.01) 0.31(0.01) 0.31 (0.01)
variance (e. work satisfaction) 0.29 (0.01) 0.29 (0.01) 0.29 (0.01) 0.20 (0.01)

AIC 3830.35 3829.47 3829.05 3828.41
BIC 4032.50 4026.69 4026.27 4020.70

Note: *p <0.05, * p <0.01, ** p < 0.001.

0.03**
| Disability facilities |—> | Work satisfaction | -—
Control
1 0,07 A e 1 1.08% variables
| Perceived workplace safety | | Job retention wishes | -«

Figure 2. Parameter estimates based on Model 4. For simplicity, nonsignificant paths and error variance
estimates are not shown. **p < 0.01, *** p < 0.001

5. Discussion and Conclusion

The present study examined the relationships between workplace disability accommodation
features and structures, perceived workplace safety, work satisfaction, and job retention wishes among
disabled workers with physical disabilities using path analysis. Pathway analysis showed that those
whose workplaces provided more disability facilities were significantly more likely to perceive their
workplaces to be safe and have higher work satisfaction, and hence, they were more likely to wish to
maintain their present jobs in the future even after controlling for other individual and work factors,
corroborating our hypothesis.

Before discussing the implications of this study, it is also important to consider the limitations of
the study and directions for future study. First, the present study measured the impact of workplace
disability facilities by the number of available facilities. Yet, it is unclear if having multiple facilities
is always more beneficial. One or two particular facilities may have more impact than others on an
individual’s work retention decisions. However, with the limited information available, it is difficult to
discern which facilities have a bigger impact on disabled workers’ retention decisions. Hence, based on
previous literature [9,10,16,24,27], the present study also measured disability facilities by the number
of available facilities. Future studies are needed that examine the relative influence and importance
of disability facilities on disabled workers and their retention decisions. Second, the present study
examined job retention wishes and not actual job retention rates due to data limitation. However,
considering that some employees may have to leave their jobs involuntarily, for example, for reasons
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related to economic recession, even if they are satisfied with their work environment, we believe job
retention wishes to be a more accurate barometer of disabled people’s voluntary employment decisions
than actual job retention rates. Lastly, the present study examined environmental building disability
accommodations. Workplace disability accommodations not only include environmental building
design changes but also work adjustments (i.e., reduced and flexible work hours, job restructurings
such as reduced manual tasks, job coaches, and training) and provision of equipment and devices such
as computers with voice recognition. Due to data limitations, we could not examine non-physical work
adjustments. However, most non-physical adjustments have less relevance to perceived workplace
safety than physical adjustments. In this study, we were interested in how perceived workplace
safety affects future retention plans. Thus, we decided to focus on environmental building structures
and features.

Despite these limitations, the study makes several important contributions. The present study is
the first to empirically examine how workplace disability facilities influence disabled workers’ job
retention decisions on a national scale in Korea. Also, using pathway analysis, the present study is
the first to examine how perceived workplace safety and work satisfaction mediated this relationship.
Several implications can be drawn from this study.

First, study results showed that the majority of respondents reported that their workplaces did
not provide disability facilities. Only 30% of respondents reported their workplaces had adequate
entrance and doorways for wheelchair accessibility, and 32% reported their workplaces had disability
bathrooms. Approximately 41% of respondents reported their workplaces provided reserved parking
spaces for disabled employees and 31% reported their workplaces removed vertical changes of levels
for easy access. The “Act on the Guarantee of Convenience Promotion of Persons with disabilities,
Senior citizens, Pregnant women and Nursing mothers” stipulates that all public buildings and
facilities, as well as factories with a total floor area larger than 500 m?2, are mandated to install
disability-accommodating facilities. However, according to a 2017 survey report [9], only 25% of
disabled workers were reported as factory workers, and the majority were reported as either service
and sales workers or office workers; as a result, their workplaces were not obligated to provide
disability facilities as mandated under the Act. Also, among disabled factory workers, approximately
30% worked in companies with fewer than 10 employees; hence, their workplaces are likely to be less
than 500 m? [9]. In the UK, under the Equality Act 2010, all employers, regardless of company size
or industry are obligated to make reasonable adjustments to accommodate disabled employees [34].
The government “Access to Work” grant helps fund the adjustments [35], which lightens the burden on
employers that employ the disabled and make the adjustments. As a result, according to a 2009/10 UK
survey, which examined the socioeconomic experiences of disabled population in the UK, only 4% of
disabled respondents reported that lack of disability facilities and difficulties accessing buildings were
barriers to employment [36]. Likewise, Australia has a similar program, the Employment Assistance
Fund (EAF), to cover the cost of making workplace changes [37]. The Korean government should
consider revising the law to include more private workplace buildings for which disability facilities
are mandated and also consider developing a public grant, which funds the cost of modifications.
Currently, in Korea, responsibility for making modifications falls entirely on the employer.

Second, results showed that the relationship between workplace disability facility and job retention
wishes were fully mediated through perceived workplace safety and work satisfaction, and no significant
direct effect existed between disability facilities and job retention wishes (disability facilities — job
retention wishes). If we ran an OLS analysis, instead of a path analysis, between workplace disability
facility and job retention wishes, the effect of workplace disability facility on job retention wishes
would have been insignificant, providing an inaccurate picture of the dynamic. By using path analysis,
we proved that there is a positive relationship between workplace disability facility and job retention,
and that it is fully mediated by perceived work safety and work satisfaction. Based on our findings,
we know workers whose companies provided more disability facilities were significantly more likely
to perceive their workplaces as safer and hence, are more likely to have higher work satisfaction,
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and therefore, more likely to stay at their present jobs. Such findings provide incentives to policymakers
and employers to implement better workplace disability facilities and related policies.

Third, it is important to note that the majority of 95% of respondents reported that they wished to
maintain their current jobs in the future (see Table 2), which may be due to the high unemployment rate
among disabled population. This may also be a reason behind the no direct effect between disability
facilities and job retention wishes. The majority of workers are likely to wish to maintain their current
jobs regardless of workplace disability facilities because of the high level of unemployment among
disabled population, and the relationship between job retention wishes and disability facilities becomes
significant only when factors such as work satisfaction and perceived work safety are also taken
into consideration.

The 2030 Agenda for Sustainability Development, which was adopted by all UN member states in
2015, pledged to end poverty in all forms and ensure “no one is left behind”. Disabled people face an
increased risk of poverty due to barriers to paid work. Making workplaces more accessible is important
to securing disabled people’s economic stability and independence. Our study findings indicate that
Korea still has much progress to make in this area. Despite our findings that disability facilities help
increase disabled workers’ perceived safety, work satisfaction, and job retention, more than half of the
respondent disabled workers indicated that their workplaces did not provide any disability facilities.
The authors urge the development of policies that better address workplace disability facilities and
accessibility for the disabled.
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Abstract: The purpose of this study was to evaluate the effects of a yoga program provided to
workers in small businesses to reduce cardiovascular disease (CVD) risk factors. A nonequivalent
control group pre/post-test design was used. The experimental group (n = 31) was assigned a yoga
program consisting of yoga postures designed for meditation, strengthening, stretching, and balancing,
given twice weekly for 12 weeks. The control group (n = 38) was given no other intervention. The mean
age was 48.1 years old in the experimental group and 47.7 years old in the control group. Three trained
investigators collected the questionnaires and one month after completing the 12-week yoga program,
the same questionnaires that were administered at baseline were again administered. Psychosocial
variables (depressive symptoms and job stress), health promotion behaviors, and body measurements
(weight and waist circumference) were measured for the program evaluation. The yoga program was
effective in improving waist circumference (from 81.8 to 79.2, p < 0.001) and diastolic blood pressure
(from 81.0 to 79.1, p = 0.004) as compared to the control group. Furthermore, the experimental group’s
job stress score decreased from 1.38 to 1.02, but it was not statistically significant (p = 0.240). A yoga
program could be a useful intervention for workers with CVD risk factors, but it was not effective
in psychological factors such as job stress and depression. A long-term intervention approach is
important to confirm the psychosocial effect. Therefore, future research is needed to investigate the
long-term outcomes of such interventions.

Keywords: blue-collar workers; intervention study; health promotion; cardiovascular disease

1. Introduction

As of 2018, the number of small enterprises in Korea reached 2,649,967, accounting for 99.8% of all
enterprises, and the number of workers in small enterprises accounted for 83.0% (15,818,937) of the
entire worker pool [1]. Furthermore, the industrial accident rate in small enterprises is 0.60%, which is
higher than the rate of 0.24% in medium-sized or larger enterprises with more than 300 workers [1].
The most prevalent problem among workers is conditions related to physically burdening work (32.3%),
followed by lower back pain (31.9%), pneumoconiosis (9.7%), and cardiovascular disease (CVD; 6.8%).
Statistics data showed that CVD (39%) was the second cause of mortality for work-related accident
death in 2013, but it became the first cause among them in 2018 [1]. According to many previous
studies [2—4], workers in small workplaces are at high risk of developing cardiovascular disease
due to various occupational environmental factors. Firstly, workers in small workplaces suffer from
physical fatigue caused by increased physical labor due to incessant physical work and lack of human
resources. Moreover, lack of human resources leads to overtime work. For this reason, workers have
irregular lifestyles such as late-night meals, poor sleep quality, lack of sleeping time, and lack of
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exercise [3]. Secondly, workers have a low level of knowledge and risk perceptions for the CVD
diseases in small-sized workplaces [3], because of lower educational level and increased age compared
with workers in medium- and large-sized workplaces [4]. Thirdly, employers are inclined to pursue
company profits over workers’ health because of economic difficulties in small-sized workplaces [3].
Finally, despite the vast pool of workers in small enterprises and lots of CVD risk factors in small-sized
workplaces, workers’ health is currently not managed systematically due to a lack of on-site health
managers, which has led to poor health behavior and health status among workers [2]. Therefore,
intervention studies to reduce CVD risk factors for workers in small-sized workplaces are needed.
Nowadays, research to reduce the risk of CVD among workers in small workplaces is constantly
being studied [5,6]. Also, psychosocial factors such as job stress and depression are considered as
CVD risk factors [6]. In particular, job stress, a factor found to have an impact on CVD in workers,
refers to “the physical and emotional response in workers when their competence, resources, and needs
fall short of the work requirements” [7]. Job stress has emerged as a common occupational health
problem second only to musculoskeletal diseases. Job stress is a key risk factor that not only induces
CVD [8-14], but also contributes to financial loss and reduced productivity as a result of disasters
and accidents, which can undermine the competitiveness of local communities as well as the nation.
For this reason, job stress is acknowledged as a factor that threatens the development and health of
business owners, local communities, and the nation [15]. The Occupational Safety and Health Research
Institute (OSHRI) investigated working environments of a sample of Korean workers, and reported
that 18.4% and 15.1% of male and female workers, respectively, experience job-related stress [16].
Approximately 95.7% of workers of small enterprises were found to have diseases caused by overtime
work and stress [1]. These findings highlight the need of interventions focused on psychosocial aspects
to prevent occupational diseases in small enterprises.

Yoga is empirical evidence of the mechanism for reducing stress; three mental mechanisms such as
positive affect, mindfulness, and self-compassion and biological mechanisms (posterior hypothalamus,
interlecukin-6, c-reactive protein, and cortisol) are presented in the positive effect. The suppression
of the hypothalamus and cortisol was confirmed in the relationship between yoga and stress [17,18].
Furthermore, yoga is a type of exercise that corrects imbalances of the body and mind, and facilitates the
recovery of humans’ innate capacity to maintain balance [19]. The exercise involves practicing physical
postures that stabilize the mind, and it relieves depression or physical stress by improving flexibility,
facilitating the flow of physical energy, and improving physical functions, such as visceral functions,
thereby promoting health [20,21]. Yoga has been found to have diverse physical and emotional effects,
including enhancing pulmonary functions, reducing oxygen consumption, regulating blood pressure,
reducing cardiovascular risk factors, and reducing pain and anxiety [21-24]. Yoga encompasses
complementary and integrative therapy approaches with verified efficacy and stability [25], and it
involves easy and physically non-burdening motions, both of which render it an appropriate type of
exercise to prevent CVD in workers of small enterprises.

In previous studies, when applied to various participants from children to the elderly [22-25],
yoga has been reported to reduce anxiety and depression in hospitalized patients with mental health
disorders [22], reduce middle-aged women'’s stress, cortisol, glucose, resting heart rate, diastolic blood
pressure, and mean arterial blood pressure [23], reduce fatigue, pain, stress, and anxiety in patients
with multiple sclerosis [24], reduce autonomic nerves, salivary cortisol, immunoglobulin A, and stress
index in elementary school students [26], and reduce blood pressure and cholesterol in the elderly
with essential hypertension [27]. Meanwhile, studies that have tested the effects of yoga on workers
found that yoga lowers job stress, psychological stress, and anxiety in office workers [28], lowers stress
responses in professional workers [29], improves physical functions and pain in menopausal female
workers [30], promotes weight loss in wellness center workers, lowers diastolic blood pressure,
improves range of motion, decreases body fat, and improves quality of life [31]. However, there has
been no study that investigated the effects of yoga in reducing CVD risks including psychological
factors in workers of small enterprises. The purpose of this study was to investigate the effects of
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a yoga program to reduce CVD risk factors including psychological factors such as job stress and
depression provided to workers in small enterprises.

The study examined the effects of a yoga program provided to workers in small businesses to
reduce cardiovascular disease (CVD) risk factors, including psychological health behavior factors,
and physical measurements.

2. Materials and Methods

2.1. Study Population

This was a quasi-experimental study with control groups different in number of participants and
pre/post-test design that aimed to examine the efficacy of a yoga program in reducing CVD risk factors
in workers in small enterprises who have CVD risks. The CVD risk groups were determined based on
the CVD risk assessment criteria established by the Korea Occupational Safety and Health Agency
(KOSHA) based on the 2003 WHO International Society of Hypertension guidelines (WHO-ISH)
(® >SBP 140 mmHg or >DBP 90 mmHg, @ age (=55 years in men, >65 years in women), ® current
smoking, @ high cholesterol >240 mg/dL, ® early occurrence of CVDs in family members in a direct
line (<50 years), ® obesity (>body mass index 30 kg/m?), physical inactivity, @ atrial fibrillation) [32].
The participants in the experimental group have had one or more of the above risk factors. Sixty-nine
workers in small enterprises based in S and Y city who provided informed consent were enrolled.
The experimental group comprised 31 workers of a small audio equipment components manufacturing
enterprise located in S city, and the control group comprised 38 workers of three small enterprises
which manufactures copper fittings located in Y city, all of which are geographically distant from the
experimental group (Control group 1: n = 11, Control group 2: n = 15, Control group 3: n = 12).

Sample size was determined using the G*Power 3.1 program. Based on a test of the means of the
two groups, 52 people (26 for each group) were estimated to be required to attain significance « = 0.05,
with effect size d = 0.08 and power (1 — 3) = 0.80. The effect size was estimated based on the study by
Oh and Lee [29], which examined the effects of a yoga program on workers’ stress.

Thirty-three participants were selected for the experimental group, and 41 participants who
provided informed consents were selected for the control group, in consideration of possible dropouts.
After excluding two participants from the experimental group for having a program participation
rate of below 80% and three participants from the control group for leaving too many omissions
in the questionnaire, a total of 31 and 38 participants from the experimental and control groups,
respectively, were included in the final analysis. This study was conducted for six months from March
to September 2015.

2.2. Experimental Design

2.2.1. Development of a Yoga Program

The yoga program was developed based on a systematic literature review performed by one
nursing professor and two researchers about interventions that lower CVD in workers, with cooperation
from a professional yoga instructor.

Figure 1 shows a flow chart of the yoga program intervention procedure. It provides the contents
of the yoga program which was structured in three stages: warm-up, yoga poses, and cool-down
through breathing and meditation. The first stage, the warm-up, comprised yoga breathing (one
minute), meditation (two minutes), and simple stretching exercises (two minutes) for a total of five
minutes. The second stage, the yoga pose stage, was designed to proceed for 20 min. During this
stage, 11 yoga poses (sun salutation, triangle, cobra, grasshopper, alligator, chair, fish, kneeling, cat,
spinal twist, extended puppy) were performed to relax the mind, strengthen muscles, and increase
flexibility and balance. The third stage, the cool-down stage, comprised two minutes of yoga breathing
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and three minutes of meditation to focus the mind on oneself, to promote relaxation and reduce stress
(Figure 1).

Recruit participants through
Collaboration in OHC & worksites

0

Informed Consent

]

Baseline Data Collection:
*  Self-report questionnaire (15-20 min ; OHC, worksite)
* Anthropometric & BP measure (OHC, worksite)
* Record review for Health examination

(Most recent physical check-up Blood testing for HDL, TC, TG)

J

12weeks yoga program comp ts
Session Contents Time (min)
Yoga breathing
Introduction Meditation

Stretching
11 Yoga postures
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Grasshopper

Yoga program Allgater i)
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Yoga breathing 2

Meditation 3

12 times in a week (Tue and Fri), 07:50 to 08:20 (for 30min)
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Post-intervention Data Collection:

*  Self-report questionnaire (15-20 min ; OHC, worksite)
¢  Anthropometric & BP measure (OHC, worksite)

* Record review for Health examination
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(]

(]
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Figure 1. Flow chart of yoga program intervention procedure, OHC = occupational health center;
BP = blood pressure; TG = triglycerides; TC = total cholesterol; HDL = high-density lipoprotein.
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2.2.2. Baseline Measurement in Experimental and Control Groups

Prior to beginning the study, researchers selected experimental and control groups. Then,
the investigator individually met with the owner or health manager of each small enterprise to obtain
informed consent and request cooperation. Three trained investigators visited each enterprise in
March 2015 to administer the questionnaires. The investigators explained to the workers about study
aims, confidentiality, the use of collected data strictly for study purposes, and the contents of the yoga
program, and obtained signed consent forms.

Structured questionnaires were administered only to those who provided informed consent to
investigate workers’ depressive symptoms, job stress, and health-promoting behaviors. It took about
15-20 min for each participant to complete the questionnaires. Height and weight were measured using
an electronic measuring scale, and the body mass index (BMI) was computed. Waist circumference
was measured around the ilium using a measuring tape. Blood pressure was measured using a manual
sphygmomanometer after a 15-min resting period.

2.2.3. Experimental Treatment: Yoga Program

The yoga program, intended to lower job stress and CVD risks, was administered by a professional
yoga instructor twice a week for 12 weeks (24 sessions) from 28 April 2015 to 26 August 2015.
Each session was performed for 30 min, from 7:50 a.m. to 8:20 a.m., before work start. Yoga took place
in a large auditorium, and no dropouts occurred during the 12-week yoga program. In contrast to the
yoga group, the participants in the control groups were simply instructed to maintain their normal life
without participating in regular physical activity programs.

2.2.4. Post-Intervention Measurement in Experimental and Control Groups

On 21 September 2015 (one month after completing the 12-week yoga program), the same
questionnaires that were administered and the weight, waist circumference, and blood pressure that
were measured at baseline were again administered and measured for both the experimental and
control groups.

2.3. Ethical Considerations

This study was approved by the Institutional Review Board of K University Hospital (IRB No.
KMC IRB 1443-06). Prior to recruiting the participants, the investigators visited the enterprises of
interest to obtain informed consent and request cooperation from the owner and health managers.
Before beginning the program, signed informed consent was obtained from all participants. The consent
form included a description and contact information for the investigator, aims and method of the study,
and statements noting that personal information would not be exposed and that the participants could
withdraw at will at any point in the study. Anonymity of the collected data was ensured by using
individualized allocation numbers (ANs), and all collected data were stored in a locked safe. A small
gift was given to both the experimental and control groups for participating in the study after the
study was completed, and a leaflet describing methods to reduce job stress and prevent and manage
CVD was also provided to the control group at no cost after the study was concluded.

2.4. Measurements

2.4.1. Depressive Symptoms

Depressive symptoms were measured with the Korean version of the Center for Epidemiologic
Studies Depression (CES-D) Scale, which was originally developed by Radloff [33] and translated and
validated by Cho and Kim [34]. A higher score reflects more severe depressive symptoms. The reliability
(Cronbach’s ) of the Korean version of the CES-D was high (0.90) at the time of the development,
but the Cronbach’s « of the scale in this study was 0.67 at baseline, and 0.72 at post-intervention.
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2.4.2. Job Stress

Job stress was measured using the Korean version of Effort-Reward Imbalance (ERI), which was
originally developed by Siegrist et al. [35] and adapted by Eum et al. [36]. The questionnaire is based on
the effort-reward imbalance model and consists of 17 items (6 items on effort and 11 items on reward).
Each item is rated on a five-point scale from 1 to 5. Job stress is assessed using the ER ratio, obtained by
dividing the total effort score by the total reward score. Specifically, the ER ratio is calculated by first
adjusting the total reward score with a correction factor, 6/11 (=0.545) to transform the total scores
of effort and reward to 1 (as there are 6 and 11 items in each of the subscales, respectively), and by
computing the ratio with the transformed reward score as the denominator and the effort score as
the numerator. An ER ratio less than 1 indicated low-level job stress, and an ER ratio greater than 1
indicated the presence of high-level job stress. The reliability (Cronbach’s x) of the scale in previous
studies [35,37] was 0.68 and 0.71, respectively, and that in this study was 0.90 at baseline point and 0.76
at post-intervention.

2.4.3. Health-Promoting Behaviors

Health-promoting behaviors were measured using the Health Promoting Lifestyle Profile II
(HPLP II) developed by Walker, Shechrist, and Pender [38] and adapted by Hwang [39]. Each item is
rated on a four-point scale: 1 for “not at all”, 2 for “sometimes”, 3 for “frequently”, and 4 for “regularly.”
The HPLP II consists of 52 items, and the higher the score, the higher the level of health-promoting
behavior. The reliability (Cronbach’s o) of the overall scale at the time of the development was 0.94.
The Cronbach’s « values in the present study at baseline (post-intervention) was 0.93 (0.88).

2.5. Data Analysis

The data were analyzed as follows, using SPSS/WIN 22.0 software.

First, the participants’ general and disease-related characteristics were analyzed, with results
reported as mean and standard deviation or number and percent.

Second, the homogeneity of general characteristics between the experimental and control groups
was analyzed with Chi-square tests and F-tests.

Third, the effects of the yoga program intended to reduce the CVD risk factors in workers of small
enterprises were assessed using two-way repeated measure ANOVA.

3. Results

3.1. Homogeneity Testing

A total of 69 participants were enrolled, with 31 in the experimental group and 38 in the control
group. There were no significant differences between the two groups in gender (p = 0.354), educational
level (p = 0.235), marital status (p = 0.437), monthly income (p = 0.601), daily working hours (p = 0.707),
or age (p = 0.845), confirming homogeneity between experimental group and control group (Table 1).

266



Sustainability 2020, 12, 10038

“dnoig jonuod ;3u0) 4 ‘dnoid reyuswiadxe :dxg ,

GF80 120 WSFILLY  L96FT6SH  868F/L8LF  ST9F 96l 97’8 F SI'8F (sreaf) 98y
. . = o SR o e e (Kep/)
£04°0 8¢0 967 F806S  (CTSFO0SS  €TSFL8HS WP FSHSS 1L F 9568 sanoy Suppiom
(899)¥71 (0°s0)¢ (0°09)6 (T81)e (gozg)ot 10€<
1090 /81 (6811 (€e0)¥ (g'ee)s (T81)e (Cxad)a 00€~10¢ (uom 000°01)
@¥e)er 19)8 91 (9°€9)2 (6'TP)ET 002~00T swoour A[YIuoN
(0°0)0 (000 (0°0)0 (0°0)0 (Tot 0015
. . (Te9re (£99)8 (£99)01 (€799 (TrL)ee paLLIeN on
je)s [ejLIe
70 %60 (899)¥71 (€e0)¥ (ge)s (g'sp)s (8'50)8 parirewun TemeN
(Tveet (£91)e (0om)9 (gsp)s (T9ns a8d[10D%
cez0 682 (6'£9)TC (£99)8 (£'€9)8 (€%9)9 (T¥LET ﬁoowwﬂw_: [949] [euOnEONpPY
(60 (L9 () (000 (VA9 SIPPINS
. . F 781 (CRivi4 (0096 (ssp)s (8%9)LT a[ewag N
se0 80 (9729)0C (£99)8 (0°0%)9 (€%9)9 (Tsh)pL AN S
ge=w @=w (Sr=u) (Trr=u _ o
eloL, ¢ dnoio z dnoio 1 dnoin as ¥ UedN/(%) U
d q10 X sarr08aje)) sonpsLIRPRIRYD)

as ¥ ued/(%) u
(8 =) Juo) ¢

(Te=w) "dxg ,

(69 = N) sdno1n) joruo)) pue reyuswIadxy UeaMIdq SONSIIAIORIRYD) [LIDUIN) 10§ ISI, AjTouaS0owor] ‘T d[qe],

267



Sustainability 2020, 12, 10038

3.2. Psychosocial CVD Risk Factor

In the control group, job stress was 1.09 + 0.32 before applying the yoga program, and there was
no change to 1.09 + 0.30 after applying the program. In the experimental group, it was confirmed that
it was 1.38 + 1.80 before applying the yoga program and decreased to 1.02 + 0.24 after applying the
program. However, there was no statistically significant difference in the reduction of job stress between
groups at each measurement point in the effect verification (p = 0.240). The depressive symptom score
did not change significantly before and after the yoga program between groups, but in the effectiveness
verification, there was a statistically significant difference in job stress reduction between groups at
each measurement point (p = 0.008). In the case of health promotion behavior, it was confirmed that
scores increased after applying the yoga program compared to before applying the yoga program in
both the experimental group (109.13 + 25.94 to 111.35 + 15.56) and the control group (97.26 + 22.85 to
98.82 + 20.41). The difference score of the experimental group (—2.23 + 3.08) was greater than that in
the control group (—1.55 + 1.22), and it was statistically significant between groups. However, in the
effect verification between groups at each measurement point, there was no statistically significant
difference in the decrease in health promotion behavior scores (p = 0.828) (Table 2).

Table 2. Comparison of Yoga Program’s Effects between Experimental and Control Groups (N = 69).

Pre-Test Post-Test Difference

Variables Group 14 Source F 4
Mean + SD Mean + SD Mean + SD
Denressive * Exp. 19.44 + 8.08 1981 +361  —036+797 0798 Group 1.10 0.298
“ep) € Time 0.56 0457
symptoms Group *
¥ Cont. 21.36 + 6.89 2018 +688  1.18+1083 0504 Timz 752 0.008
Exp. 1.38 +1.80 1.02 +0.24 0.36 +1.81 0280 Group 053 0470
Job stress Time 1.43 0.236
Group *
Cont. 1.09 +0.32 1.09 +0.30 0.00 £ 0.37 0.980 o 1.40 0.240
Exp. 6110 +12.65 6207 +12.66 -097+588 0364 Group 1.54 0219
Body weight (kg) Time 1.18 0.282
.
Cont. 64.95+11.15  6508+1054 —-0.13+200  0.688 G{;’f‘;‘: 0.68 0411
Waist Exp. 81.87 + 8.01 7921+792  266+247 <0001  Group 0.51 0478
circumference Time 29.21 <0.001
(em) Cont. 79.13 + 8.27 7916 +822  —003+155 0917 G;ﬁ‘;g 30.39 <0.001
Systolic blood Exp. 12848 +1038  127.07 +10.64 —141+444  0.086 Group 0.01 0961
pressure Time 1.24 0.270
(mmHg) Cont. 12747 +12.87 127791314 0324377  0.609 G;f;g 3.07 0.084
Diastolic blood Exp. 81.04 + 8.57 7916 +811  —188+309  0.002 Group 1.40 0242
pressure Time 4.05 0.048
(mntig) Cont. 8229897  8266+809  -037£311 0469 G{?r;‘\s 8.97 0.004
Total cholesterol Exp. 20119 +3216  20145+3381 0274735  0.842 Group 212 0.150
(mg/dL) Time 0.71 0.402
Cont. 19276 +3490  188.03 +3046 -473+2870 0316 G;f’;‘; 0.89 0348
Health Exp. 10913 +2594  11135+1556 -223+308 0475 Group 6.01 0.017
promotion Time 1.50 0.225
. .
behavior Cont. 9726 +2285  9882+2041 -155+122 0210 G;?;E 0.05 0.828
Health
Lt Exp. 16.39 + 6.99 1610£469 029579 0782 Group 1.89 0173
responsibility
Time 0.01 0919
Cont. 1455557  1474+467  -018+254 0657 G;ﬁ‘;g 0.21 0.651
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Table 2. Cont.

Variables Group Pre-Test Post-Test Difference p Source E »
Mean + SD Mean + SD Mean + SD

Physical activity Exp. 15.06 + 6.18 1713+592  -207+699 0111 Group 354 0.064
Time 346 0.067

Group *
Cont. 13.95 + 471 1416 +3.84  -021+527 0617 T 229 0.134
Nutrition Exp. 19.77 + 4.42 1916 +428  0.61+3.78 0.371 Group 12.38 0.001
Time 1.02 0317

Group *
Cont. 16.42 + 3.43 1634354  0.08=176 0.784 i 0.606 0.439
Spiritual growth Exp. 20.55 +5.22 21.16 +5.77 —0.61 +4.75 0.478 Group 4.19 0.045
Time 0.05 0.823

Group *
Cont. 18.58 £ 4.35 18.18 + 5.41 0.39 +3.30 0.466 T 1.08 0.304
I“‘f;ﬁi:ii“al Exp. 20.32 £5.22 2074+447 042277 0405 Group 413 0.046
Time 0.65 0.422

Group *
Cont. 18.42 +3.78 1853 +4.17  -0.11+262  0.806 T 023 0.630

Stress
Exp. 17.03 +5.04 17064242  —0.03+£457 0969 Group 117 0.284
management

Time 114 0.290

.
Cont. 15.34 + 4.18 1687 +611  -153+7.01 0188 G;f;g 1.05 0310

* Exp: experimental group, ¥ Cont: control group, * interaction.

3.3. Physical CVD Risk Factor

After the yoga intervention, the experimental group showed a significant reduction of waist
circumference from 81.87 + 8.01 cm to 79.21 + 7.92 cm (p < 0.001), but the score of the control group was
not changed. Also, there was statistically significant difference in the decrease of waist circumference
scores in the effect verification between groups at each measurement point (p < 0.001). Furthermore,
diastolic blood pressure decreased after applying the yoga program in the experimental group (81.04 to
79.16), but there was no change in the control group. Also, there was a statistically significant difference
in the decrease of diastolic blood pressure at each measurement point between groups (p = 0.004).
On the contrary, there were no significant changes in waist circumference or diastolic blood pressure in
the control group. In addition, in the case of body weight or systolic blood pressure, there was no
significant change in the experimental group and the control group when comparing before and after
applying the yoga program. As a result, the yoga program was found to be effective in reducing waist
circumference and diastolic blood pressure (p = 0.004) (Table 2).

4. Discussion

This study applied a 12-week (24 sessions) yoga program (warm-up, yoga poses, cool-down) to
workers in small enterprises—a pool of workers who are particularly vulnerable in terms of organized
health management due to a lack of on-site health managers in small enterprises—in an attempt
to lower CVD risk factors including psychosocial factors such as job stress, depression, and health
promotion behaviors.

The experimental group who underwent the yoga intervention showed a decrease in job stress
score after the intervention, even though it was not statistically significant. This is a similar result to
that of a previous study showing a reduction in job stress in the experimental group after providing
a yoga program to office workers [28]. In the previous study, the yoga program was designed as a
10-week, 20-session program with two 60-min sessions per week [28]. That program was similar in
content to our program, which comprised warm-up, yoga posture, breathing, and meditation, and both
programs led to reductions in job stress, though the duration of the sessions differed. A previous
study found that yoga programs based on meditation and breathing have positive effects on social and
emotional changes, namely providing psychological stability and reducing job stress, by activating the
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parasympathetic nerves and relaxing tense muscles [26]. Even though the score of job stress was not
significantly decreased in this study, we could speculate that our yoga program could possibly lead
to positive outcomes in terms of job stress in a future study. Also, we thought that a yoga program
tailored to the working patterns of the workers, set to begin before work in the morning, could help
relax the workers’ minds and invigorate them, increasing their happiness and subsequently reducing
job stress.

Depression in workers has been identified as a predictor of “presenteeism”, which refers to
work and productivity loss, increase of health management expenses, and indirect productivity loss
induced by working with a health problem [40,41]. The experimental group that underwent the yoga
intervention did not show significant changes in depressive symptom scores after the intervention.
In other words, the yoga intervention was found to have no impact on the depression score in this
study, which is largely similar to the findings of a previous report stating that a 16-week yoga program
did not significantly decrease depression levels—though depression levels dropped at certain time
points—in medical students [42]. These findings call for additional studies with longer follow-ups,
because it is difficult to establish the effects of interventions on social and emotional factors, such as
depression, in the short term [43]. Longer yoga programs are expected to induce significant changes.
In contrast to our findings, there was a study reporting that a 12-week yoga program significantly
decreased depression scores in women with post-traumatic stress disorders [44]. Such differences in
results may be attributable to the limitations of our sample; we speculate that the yoga intervention
might have led to significant changes of depression scores if we had screened out the subjects with
high depression scores and applied the yoga intervention to this subset of subjects. In the Western
countries, the criteria for probable and definite depression are generally 16 and 25 points, respectively.
In a depression epidemiological survey on South Koreans by Cho and Kim in 1993 [34], investigators
suggested using 21 points as the baseline cut-off for screening for suspected depression and 25 points
for screening for definite depression. CES-D scores at baseline in the experimental and control groups
were 19.44 and 21.36, respectively. Compared with the level of CES-D (23.2 + 11.62) of a previous
study conducted to find out affecting factors on depression among female workers in small-sized
workplaces [45], the level of depressive symptoms of participants in the experimental group in this
study was relatively low. Also, these depressive symptoms’ level in the study population belonged to
the normal range. Thus, replication studies using a sample of participants with high depression scores
are needed to investigate whether yoga interventions have a positive effect on workers” depression.

Usually, small enterprises lack an on-site health manager to provide systematic health management
for workers, rendering it difficult to apply long-term health promotion programs and consequently
hindering efforts to improve workers” health. We speculate that these factors would have contributed
to the lack of significant health-promoting behaviors among the workers who underwent our yoga
program. Studies on health promotion programs based on participatory action-research are underway
in the field of industrial health research to ensure easy and long-term access [2]. This is a bottom-up
type of intervention, in which participants proactively discover their health problems, and find
and apply solutions with the help of researchers, as opposed to a top-down intervention in which
the researcher identifies the problem, plans and designs a program to solve it, and applies the
program to the participants. This type of intervention would be appropriate for small enterprises
that lack on-site occupational health managers [2,46]. In fact, at least one study verified the effects
of a participatory action-oriented training (PAOT)-type of intervention in lowering cholesterol,
fasting glucose, body weight, and blood pressure while improving health-promoting behaviors in
workers with a CVD risk [47]. The authors pointed out that many health promotion projects conducted
in the worksites do not have any practical health benefits for workers because they are relatively
short-term and passive, and also argued that methods of applying these health promotion interventions
should be changed to address such limitations [2,46]. In addition, numerous studies emphasize the
importance of community competency-strengthening projects as a strategy to ensure that enterprises
continue to implement health promotion programs on their own even after the conclusion of the study.

270



Sustainability 2020, 12, 10038

A previous study reported that taking a community competency-strengthening approach developed
leadership and formed partnerships, which improved the self-regulation of health management,
ultimately improving each individual participant’s health-related quality of life and health promotion
behaviors [2,47]. Based on these outcomes, we expect that efforts by small enterprises to foster health
leaders for workers as a strategy to strengthen community’s competence would also serve as an effective
strategy for them to continue implementing health promotion programs on their own, and doing so
would ultimately facilitate workers” health-promoting behaviors and improve their health-related
quality of life. In light of these findings and suggestions, we are planning to develop and assess the
effects of a PAOT-based health promotion program and competence-strengthening projects, such as
training health leaders, as a strategy to lower CVD risks in workers of small enterprises. Through these
studies, we will develop health promotion program strategies tailored to small workplaces that have
low access to health promotion programs and generate long-term effects, contributing to developing
policies to reduce CVD in workers of small enterprises. Furthermore, a previous study asserts that
assessing the perceptions of the participants is important to improve the quality of clinical research [48].
Unfortunately, we did not collect data on participants” perceptions of this yoga program. Therefore,
we propose to investigate the research participants’ perception on the program in the follow-up study
and use it in the intervention study to improve the quality of the research.

According to a meta-analysis of 61 studies investigating the relationship between blood pressure
and mortality [44], a reduction of 2 mmHg of systolic blood pressure reduces mortality caused by
ischemic heart disease by 7% and mortality caused by stroke by 10%. We verified that the yoga program
developed in this study reduced diastolic blood pressure in workers of small enterprises, who are
at higher risk of CVD than are those of medium-sized or larger enterprises, thereby confirming that
this program is effective in lowering blood pressure, a critical physiological index related to CVD
risks. Furthermore, physical measurement indexes such as waist circumference were significantly
decreased in this study. Previous studies asserted that abdominal obesity has been identified as an
important risk factor for metabolic syndrome and CVD [49,50]. Also, the other studies have shown that
waist circumference was reduced relatively more in women than men [49,51]. Furthermore, Siu and
colleges presented that one year of regular yoga training was effective on the improvement of waist
circumference in middle-aged and older adults with metabolic syndromes [52]. Although it was
analyzed that there was no gender difference between the experimental and the control group in the
homogeneity test of this study, the ratio of women in the experimental group was relatively higher
than that of the control group. Also, the average age of the participants in this study was 48.15 in the
experimental group and 49.46 in the control group, which is considered to be a middle-aged group.
Therefore, it was considered that the yoga program was effective in reducing waist circumferences in
this study. In order to more reliably confirm the effect of yoga on the reduction of waist circumference,
additional studies on workers considering age and gender are needed.

Our study has several limitations. First, sample size was relatively small (experimental group,
n = 31; control = 38). Second, this study did not consider the level of individual capacity for the yoga
program. Third, the study period was short to expect psychological effects such as depression and job
stress. Therefore, a longer period of interventional study is needed in the future.

5. Conclusions

This study investigated whether a 12-week yoga program is effective in lowering psychological and
physical measurements related to CVD risks in workers of small enterprises by using a nonequivalent
control group design. The findings showed that the yoga program was effective in reducing physical
measurements such as waist circumference and diastolic blood pressure in workers of small enterprises.
However, this program could be an effective and efficient health program for the blue-collar workers
who work in small-sized workplaces. Therefore, these findings provide evidence that a yoga
program may serve as a new exercise strategy for feasibility among Korean workers who work in
small-sized workplaces.

271



Sustainability 2020, 12, 10038

Author Contributions: W.J.H. and ].A K. participated in the design of this study. W.J.H. directed this study. J.A.K.
and J.S.H. analyzed the data and interpreted the results. W.J.H., .A.K., and ].S.H. wrote the original manuscript
and revision. All authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by Basic Science Research Program through the National Research
Foundation of Korea (NRF) funded by the Ministry of Science ICT & Future Planning (No. 2017R1A2B4008496)
and Korea Health Industry Development Institute (HI18C1317) as well as internal research fund (20201219)
by Kyung Hee University. The funding agencies had no role in the study design, the collection, analysis,
or interpretation of data, the writing of the report, or the decision to submit the article for publication.

Conflicts of Interest: The authors declare that the research was conducted in the absence of any commercial or
financial relationships that could be construed as a potential conflict of interest.

References

1. Ministry of Employment and Labor. Analysis of Industrial Accident Outages; Ministry of Employment and
Labor: Sejong, Korea, 2019. Available online: http://www.moel.go.kr/info/publict/publictDataView.do?bbs_
5eq=20191201074 (accessed on 20 November 2020).

2. Hwang, WJ].; Kim, J.A. Developing a Health-Promotion Program Based on the Action Research Paradigm to
Reduce Cardiovascular Disease Risk Factors among Blue Collar Workers. Int. |. Environ. Res. Public Health
2019, 16, 4958. [CrossRef]

3. Kim, J.A.; Hwang, W.J.; Jin, J. An Exploration of Contextual Aspects that Influence Cardiovascular Disease
Risks Perceived by Workers in a Small-Medium-Sized Workplace. Int. ]. Environ. Res. Public Health 2020,
17,5155. [CrossRef] [PubMed]

4. Hwang, W] Park, Y. Ecological correlates of cardiovascular disease risk in Korean blue-collar workers:
A multi-level study. J. Korean Acad. Nurs. 2015, 45, 857-867. [CrossRef] [PubMed]

5. Kim, S.L;Jung, HS.; Lee, J.E,; Yi, UJ.; Kim, Y.G; Lee, S.S.; Kim, E.-S. Cardiovascular disease management
among workers in small-sized enterprise using community-based approach. Korean J. Occup. Health Nurs.
2010, 19, 70-77.

6.  Hwang, W].; Park, Y;; Kim, ].A. A systematic review of interventions for workers with cardiovascular disease
risk factors: Using an ecological model. Korean ]. Occup. Health Nurs. 2016, 25, 41-54. [CrossRef]

7. Stress at Work. National Institute for Occupational Safety and Health. 30 December 1999. Available online:
http://www.cdc.gov/niosh/docs/99-101/ (accessed on 11 September 2019).

8.  Catalina-Romero, C.; Calvo, E.; Sanchez-Chaparro, M.A.; Valdivielso, P; Sainz, ]J.C.; Cabrera, M.;
Gonzalez-Quintela, A.; Roman, J. The relationship between job stress and dyslipidemia. Scand. J. Public Health
2013, 41, 142-149. [CrossRef] [PubMed]

9. Hwang, WJ.; Kang, S.J. Interventions to Reduce the Risk of Cardiovascular Disease among Workers:
A Systematic Review and Meta-Analysis. Int. |. Environ. Res. Public Health 2020, 17, 2267. [CrossRef]

10. Vitaliano, P.P; Scanlan, ].M.; Zhang, J.; Savage, M.V.; Hirsch, 1.B.; Siegler, I.C. A path model of chronic stress,
the metabolic syndrome, and coronary heart disease. Am. Psychosomat. Med. 2002, 64, 418-435. [CrossRef]

11. Kim, TH.; Jung, M.H.; Lee, S.H. A study on correlation between job stress and metabolic syndrome of male
employees of electronic goods manufacturer. Korean ]. Occup. Health Nurs. 2016, 25, 55-64. [CrossRef]

12. Hwang, C.K,; Koh, S.B.; Chang, S.J.; Park, C.Y.; Cha, B.S.; Hyun, SJ.; Park, ].H.; Lee, KM.; Cha, K.T.; Park, W] ;
et al. Occupational stress in relation to cerebrovascular and cardiovascular disease: Longitudinal analysis
from the NSDSOS Project. Korean ]. Occup. Environ. Med. 2007, 19, 105-114. [CrossRef]

13. Huh, ].Y,; An, H]. The effects of yoga performance on mental health in menopause women. Korean |.
Sports Sci. 2007, 16, 361-371.

14. Kim, M.G.; Kim, K.S.; Ryoo, ].H.; Yoo, S.W. Relationship between Occupational Stress and Work-related
Musculoskeletal Disorder in Korean Male Firefighters. Korean ]. Occup. Environ. Med. 2013, 25, 9. [CrossRef]
[PubMed]

15. Chang, S.J.; Koh, S.B.; Kang, M.K.; Cha, B.S.; Park, J.K.; Hyun, S.J.; Park, ].H.; Kim, S.A.; Kang, D.M.;
Chang, S.S; et al. Epidemiology of psychosocial distress in Korean employees. Korean . Prev. Med. 2005, 38,
25-37.

16. Choi, E.S.; Ha, Y.M. Work-related stress and risk factors among Korean employees. J. Korean Acad. Nurs.
2009, 39, 549-561. [CrossRef] [PubMed]

272



Sustainability 2020, 12, 10038

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Riley, K.E.; Park, C.L. How does yoga reduce stress? A systematic review of mechanisms of change and guide to
future injury. Health Psychol. Rev. 2015, 9, 379-396. [CrossRef]

Michalsen, A.; Grossman, P.; Acil, A.; Langhorst, J.; Ludtke, R.; Esch, T. Rapid stress reduction and anxiolysis
among distressed women as a consequence of a three month intensive yoga program. Med. Sci. Monit. 2005,
11, 555-561.

Park, J.G.; Lim, R.H. An effect of the 12 weeks the hatha yoga program for female physical fitness. Korean J.
Phys. Ed. 2004, 43, 959-966.

Parhad, O. Role of yoga in stress management. West Indian ]. Med. 2004, 53, 191-194.

Donesky-Cuenco, D.; Nguyen, H.Q.; Paul, S.; Carrieri-Kohlman, V. Yoga therapy decreases dyspnea-related
distress and improves functional performance in people with chronic obstructive pulmonary disease: A pilot
study. J. Altern. Complement. Med. 2009, 15, 225-234. [CrossRef]

Lee, EN.; An, HJ; Song, Y.S.; Kim, ].H.; Cho, H].; Lee, M.H. The effects of a 4-weeks yoga program on
mental III inpatients” anxiety and depression. J. Korean Acad. Psychiatric Ment. Health Nurs. 2008, 17, 161-170.
Ko, ].E.; Kang, C.K.; Lee, M.G. Effects of a 10-week combined program of Hatha and Raja yoga on stress-related
variables in middle-aged women. Korean ]. Sports Sci. 2014, 23, 993-1006.

Hasanpour-Dehkordi, A.; Jivad, N.; Solati, K. Effects of yoga on physiological indices, anxiety and social
functioning in multiple sclerosis patients: A randomized trial. J. Clin. Diag. Res. 2016, 10, VC01-VCO05.
[CrossRef]

Kligler, B.; Teets, R.; Quick, M. Complementary/integrative therapies that work: A review of the evidence.
Am. Fam. Physician 2016, 94, 369-374. [PubMed]

Yun, S.J.; Pack, S.H. The effect of yoga program on the changes in the daily stress the children’s. Off. J.
Korean Soc. Dance Sci. 2014, 31, 185-195. [CrossRef]

Park, H.S.; Kim, Y.J.; Kim, Y.H. The effect of yoga program on reduced blood pressure in elderly’s essential
hypertension. J. Korean Acad. Nurs. 2002, 32, 633-642. [CrossRef]

Park, Y.J. The effects of yoga program on stress and anxiety for worker. Korean Assoc. Mediat. Health 2013, 4,
13-24.

Oh, H.S.; Lee, LS. The effect of a yoga program on the stress levels of professionals. Perspect. Nurs. Sci. 2012,
9,36-44.

Tsai, S.Y. Effect of yoga exercise on premenstrual symptoms among female employees in Taiwan. Int. |.
Environ. Res. Public Health 2016, 13, E721. [CrossRef]

Thomley, B.S.; Ray, S.H.; Cha, S.S.; Bauer, B.A. Effects of a brief, comprehensive, yoga-based program on
quality of life and biometric measures in an employee population: A pilot study. J. Sci. Health 2011, 7, 27-29.
[CrossRef]

Korea Occupational Safety & Health Agency. A Study on the Management Strategy of Workers” Health for
the Early Prevention of Cerebrocardio -Vascular Disease to Prepare for an Aging Society (2009-43-1084); Korea
Occupational Safety & Health Research Institute: Incheon, Korea, 2009.

Radloff, L.S. The CES-D scale, a self-report depression scale for research in the general population.
Appl. Psychol. Meas. 1977, 1, 385-401. [CrossRef]

Cho, M.J.; Kim, K.H. Diagnostic validity of the CES-D (Korean version) in the assessment of DSM-III-R major
depression. J. Korean Neuropsychiatr. Assoc. 1993, 32, 381-399.

Siegrist, J.; Starke, D.; Chandola, T.; Godin, I.; Marmot, M.; Niedhammer, I.; Peter, R. The measurement of
effort-reward imbalance at work: European comparisons. Soc. Sci. Med. 2004, 58, 1483-1499. [CrossRef]
Eum, K.D; Li, J.; Lee, H.E.; Kim, S.S.; Paek, D.; Siegrist, J.; Cho, S.-I. Psychometric properties of the Korean
version of the effort-reward imbalance questionnaire: A study in a petrochemical company. Int. Arch. Occup.
Environ. Health 2007, 80, 653-661. [CrossRef] [PubMed]

Hwang, W.].; Kim, J.A.; Rankin, S.H. Depressive Symptom and Related Factors: A Cross-Sectional Study of
Korean Female Workers Working at Traditional Markets. Int. |. Environ. Res. Public Health 2017, 14, 1465.
[CrossRef] [PubMed]

Walker, S.N.; Sechrist, K.R.; Pender, N.J. The health promoting lifestyle profile: Development and
psychometric characteristics. Nurs. Res. 1987, 36, 76-81. [CrossRef] [PubMed]

Hwang, W.].; Hong, O.S.; Rankin, S.H. Predictors of health-promoting behavior associated with cardiovascular
diseases among Korean blue-collar workers. Asia-Pac. ]. Public Health 2015, 27, NP691-NP702. [CrossRef]

273



Sustainability 2020, 12, 10038

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Hilton, M.F,; Scuffham, P.A.; Vecchio, N.; Whiteford, H.A. Using the interaction of mental health symptoms
and treatment status to estimate lost employee productivity. Aust. N. Z. ]. Psychiatry 2010, 44, 151-161.
[CrossRef]

Burton, W.N.; Pransky, G.; Conti, D.J.; Chen, C.-Y.; Edington, D.W. The association of medical conditions and
presenteeism. J. Occup. Environ. Med. 2004, 46, S38-545. [CrossRef]

Simard, A.-A.; Henry, M. Impact of a short yoga intervention on medical students” health: A pilot study.
Med. Teach. 2009, 31, 950-952. [CrossRef]

Mitchell, K.S.; Dick, A.M.; DiMartino, D.M.; Smith, B.N.; Niles, B.; Koenen, K.C.; Street, A. A pilot study of a
randomized controlled trial of yoga as an intervention for PTSD symptoms in women. J. Traumatic. Stress
2014, 27, 121-128. [CrossRef]

Cramer, H.; Lauche, R.; Haller, H.; Steckhan, N.; Michalsen, A.; Dobos, G. Effects of yoga on cardiovascular
disease risk factors: A systematic review and meta-analysis. Int. |. Cardiol. 2014, 173, 170-183. [CrossRef]
[PubMed]

Jung, E.S.; Shim, M.S. Affecting factors on depression among female labor workers. J. Korea Contents Assoc.
2011, 11, 822-831. [CrossRef]

Tsutsumi, A.; Nagami, M.; Yoshikawa, T.; Kogi, K.; Kawakami, N. Participatory intervention for workplace
improvements on mental health and job performance among blue-collar workers: A cluster randomized
controlled trial. J. Occup. Environ. Med. 2009, 51, 554-563. [CrossRef] [PubMed]

Kim, H.S.; Gu, M.O. Effects of community health promotion project for garlic cultivating farmers based on
self-efficacy theory and community capacity building framework. J. Korean Acad. Nurs. 2011, 41, 80-91.
[CrossRef] [PubMed]

Kost, R.G.; Lee, L.M.; Yessis, J.; Coller, B.S.; Henderson, D.K.; Research Participant Perception Survey Focus
Group Subcommittee. Assessing research participants’ perceptions of their clinical research experiences.
Clin. Transl. Sci. 2011, 4, 403-413. [CrossRef]

Kim, H.Y.,; Kim, J.K;; Shin, G.G.; Han, J.A,; Kim, J.W. Association between abdominal obesity and
cardiovascular risk factors in adults with normal body mass index: Based on the sixth Korea National Health
and Nutrition Examination Survey. ]. Obes. Metab. Syndr. 2019, 28, 262. [CrossRef]

Westphal, S.A. Obesity, abdominal obesity, and insulin resistance. Clin. Cornerstone 2008, 9, 23-29. [CrossRef]
Cramer, H.; Thoms, M.S.; Anheyer, D.; Lauche, R.; Dobos, G. Yoga in women with abdominal obesity—A
randomized controlled trial. Dtsch. Arztebl. Int. 2016, 113, 645.

Siu, PM.; Angus, PY.; Benzie, LE.; Woo, J. Effects of 1-year yoga on cardiovascular risk factors in middle-aged
and older adults with metabolic syndrome: A randomized trial. Diabetol. Metab. Syndr. 2015, 7, 40.
[CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

® © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution
BY

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

274



MDPI
St. Alban-Anlage 66
4052 Basel
Switzerland
Tel. +41 61 683 77 34
Fax +41 61 302 89 18

www.mdpi.com

Sustainability Editorial Office
E-mail: sustainability@mdpi.com
www.mdpi.com/journal/sustainability







MDPI

St. Alban-Anlage 66
4052 Basel
Switzerland

Tel: +41 61 683 77 34

/
Fax: +41 61 302 89 18 mI\D\Py
/

www.mdpi.com ISBN 978-3-0365-0667-8



	Blank Page



