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Aim: Occupational strain is recognized as a risk for arthritis, yet little is known about how
psychological stress affects arthritis moderated by sleep duration. The objective of this study
is to assess work-related stress using the effort-reward imbalance (ERI) model and the job-
demand-support (JDS) model on arthritis moderated by sleep duration.

Methods: A nationwide cross-sectional study randomly collected a total of 11,875 middle-
aged, employed civil servants from 647 registered governmental institutions. Each partici-
pant anonymously and voluntarily filled out a web-based questionnaire and informed consent
at the time of the study. Psychosocial work stress was assessed by ERI and JDS measured by
a Chinese version of the job content questionnaire.

Results: There were significant odds ratios (ORs) of arthritis positively associated with high
ERI (OR = 1.58), high overcommitment (OC) (OR = 1.57), and job demand (OR = 1.31) and
negatively associated with job support (OR = 0.69) using multivariate analysis after being
adjusted for covariates. For the short sleep duration group, there was an interaction effect of
both high ERI and OC on arthritis, with a synergy index of 18.91 and 1.52, respectively.
Similarly, there are high ORs of arthritis in both the high job demand and low job support groups.
Conclusion: Work-related stress related to arthritis moderated by sleep duration for civil
servants. Civil servants with high job demand and low job support should use caution to
reduce the risk of arthritis.

Keywords: psychological work stress, effort-reward imbalance, ERI, job-demand-support,
JDS, arthritis, sleep duration, civil servants

Introduction

Arthritis is a global health problem; its two common forms are osteoarthritis (OA)
(degenerative joint disease) and rheumatoid arthritis (RA). OA has been reported as
associated with certain occupational risk factors such as physical loading and is the
leading cause of chronic pain and disability in advanced age.'” Risk factors of OA
contributing to arthritis, include age, sex, obesity, congenital malformations, muscle
decline, early injury, metabolic or hormonal disorders, and poor diet.* The risk of OA
increases relative to age increasing in groups over the age of 45 but declines after the age
of 80 due to the reduction in activity and slow movement.* Generally, women have
a greater risk of OA than men, in part because women in and post menopause over the
age of 55 may have a lack of hormones that cause OA.” Whereas, occupations that
involve physical strain and are typically carried out by men result in higher risk of hip OA
than in women.® Trends in obesity and OA among baby boomers in the US suggest that
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obesity has contributed to more cases of arthritis in recent
years, even though differences in the prevalence of arthritis
are not yet evident.” While obesity was associated with bilat-
eral but not unilateral hip OA,® growing evidence has indi-
cated job stress is linked to the development of RA,>'® which
may be explained by the activation of the stress response
system’s effect on the associations between the hypothalamic-
pituitary-adrenal (HPA) axis. 1

In recent decades, trends in problems associated with
psychosocial work stress and risk of diseases in the workplace
are worrisome. Since arthritis is a multifactorial disease with

strong genetic'*"? 14,15

and occupational components, psycho-
social stressors in the etiology and progression of arthritis
(including OA and RA) remain indecisive. An article'®
reviewing 16 articles published between 1987 and 2008 indi-
cated work-related activities as risk factors for OA and
a strong relationship between physical strain experienced
while performing physically demanding jobs and the incidents
of OA. Heavy physical workloads including kneeling and
regular stair climbing, crawling, bending, whole body vibra-
tions, and repetitive movements were the most common occu-
pational risk factors for OA in several anatomical locations. '
The use of the internet was found to have a negative relation-
ship with exercise, physical activity and health.'” Additionally,
the negative association of insomnia and internet addiction
with mental health has been documented and there is high
comorbidity between internet addiction and insomnia.'®

The significant association between sleep duration and
osteoarthritis in adults aged more than and equal to 50 years
was reported.'® Specific occupations with the greatest pre-
valence rate ratio on OA of the knee, hip, or hand were
female cleaners (6.2; 95% CI 4.6-8.0), women in the cloth-
ing industry (5.0; 95% CI 3.9-6.3), male masons and other
construction workers (2.9; 95% CI 2.6-3.3), and agriculture
male and female workers (2.8; 95% CI 2.5-3.2)."
Generally, the risk of OA increased with cumulative years
in the occupation of farming, construction, or healthcare
work in both men and women.? In addition, high psycho-
logical demands, low decision latitude, or the combination
of job strain, may be recognized as risk factors in the
pathogenesis of several diseases (eg cardiovascular disease
(CVDs), metabolic diseases (MDs), and autoimmune rheu-
matic diseases, including RA). For the sake of prevention of
arthritis, precautions must be taken, and there is a need to
address the various factors of job characteristics leading to
the risk of arthritis, such as physical strain and psychologi-
cal stress. Very few studies have described the prevalence of

arthritis for civil servants and assess the association with
psychological stress.?!

Despite the growing evidence showing increases in the
prevalence of arthritis, the association with psychological
stress in the workplace remain unconvincing and vexing.
In addition, long-term exposure to psychological stress
directly affects sleep quality, which may worsen RA or
OA pain and symptoms. Yet little is known about how
psychological stress and job support interact with arthritis
when moderated by sleep duration. Therefore, our study
assesses psychological stress using effort-reward imbal-
ance (ERI) model and job-demand-support (JDS) model
on arthritis moderated by sleep duration for public
servants.

Methods
Study Population

Our proposal was approved by the institutional review board
(IRB) from China Medical University (CMUH105-REC3
-091) and the study was conducted in accordance with the
Declaration of Helsinki. A nationwide cross-sectional study
randomly collected a total of 11,875 middle aged (40—60
years old) civil servants from 647 registered governmental
institutions using multistage stratified cluster sampling.

All participants filled out an informed consent form
online before participating in this study. Each participant
anonymously and voluntarily completed a web-based
questionnaire at the study time, with an overall response
rate of 35.8%. Reasons for participant non-response
included personal vacations, requested time off, or having
limited time to fill out the questionnaire, they do not affect
the objective of the study.

Main Variables

The web questionnaire was used to collect demographic data
(eg, age, gender, educational level, and marital status), work
context (eg, work duration, managerial position, and level of
government employment), lifestyle habits (eg, smoking, alco-
hol consumption, betel nut chewing, sleep duration, and phy-
sical inactivity), psychological variables (effort-reward
imbalance (ERI), over-commitment (OC), job demand (JD),
and job support (JS)), and history of diseases. Physical inac-
tivity was defined as less than 30 minutes of activity 3 days
a week. Short sleep duration was defined as less than 6 hours
of sleep a night during workdays. Based on Taiwan’s guideline
for adult men and women from the Health Promotion
Administration (HPA), obesity was defined using body mass
index (BMI) >27, which was calculated by dividing weight by
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height (kg/m?).** Participants with perceived work-related
stress were assessed by the ERI model and the job-demand-
support model (JDS). ERI at work was calculated by using
a modified short-version questionnaire,® which contained 3
items that measured effort and 10 items that measured reward.
The ERI ratio for each study participant was computed using
the sum scores for effort as the numerator (Effort) and the sum
scores for reward as the denominator (Reward) multiplied by
a correction factor of 0.43 [(Effort/3)/(Reward/7)]. An ERI
ratio >1 indicates an exposure to high ERI at work, which also
constitutes a perceived psychosocial work stress. Six items
from a Taiwanese-version of the questionnaire were used to
measure OC.>* Cronbach’s alpha coefficients for each scale in
the ERI model ranged from 0.65-0.88, which is consistent
with Siegrist’s study”® of 0.61-0.91. The JD scale included
eight items that were measured with the Likert’s scale:
strongly agree (4 points), agree (3 points), disagree (2 points)
and strongly disagree (1 point). The maximum score was 32,
and a higher score represented a higher job demand level. JS
was measured by eight items, which included four items for
work support and guidance from colleagues and four items for
support and guidance from supervisors. The Likert’s scale was
used to measure JD and JS: strongly agree (4 points), agree (3
points), disagree (2 points), and strongly disagree (1 point).
Cronbach’s alpha coefficients were all above 0.80 for JD and
JS.?* Scales of OC, JD, and JS were classified into two groups:
the upper quartile (>75%) of scores for the high group and
<75% for the low group.

Outcome Measurement

Each participant was assessed by three questions in a web-
questionnaire, including “Have you frequently experienced
joint pain over the past year?”, “Do you suffer from
arthritis diagnosed by a physician?”, and “Are you treated
or monitored by a hospital?”. In the study, we defined
arthritis by physician diagnoses. Arthritic symptoms,
which joint or joints affected, commonly included pain
when walking and stiffness after resting caused by degen-
erative arthritis (osteoarthritis). An annual health examina-
tion in Taiwan is accessible to diagnose arthritis by
radiographic criteria for each public servant. In order to
respect participant privacy, we did not obtain detailed
information on classification, treatment, and predisposing
factors for arthritis. Participants with arthritis in the study
may include two common types of osteoarthritis (degen-
erative joint disease) and rheumatoid arthritis.

Statistical Analysis

All data was analyzed using SPSS software (version 24.0,
Chicago, IL, USA). Chi-square test was used to examine
the differences between demographic data in the arthritic
and non-arthritic groups. Univariate analysis was used to
assess the correlation between risk factor and arthritis.
Odds ratio (OR) and a 95% confidence interval (CI)
were used to assess the interaction effects of ERI and
OC on arthritis for the long sleep duration and short
sleep duration groups using multiple logistic analysis
after adjusting for covariates. Similarly, effects of job
demand and job support on arthritis for the long sleep
duration and short sleep duration groups were analyzed
using multivariate analysis after adjusting for covariates.
The P-values <0.05 were considered to be statistically
significant. The additive interaction was measured using
relative excess risk due to interaction (RERI), attributable
proportion due to interaction (AP), and synergy index (S).
A significant interaction effect was indicated by Cls of
RERI > 0, AP > 0, or S > 1. An Excel sheet was used to
quickly calculate additive interaction.*

Results

Table | indicates demographic information in physician diag-
nosed arthritis. There was a significant high prevalence in
senior persons (6.5%), work duration >20 years (4.6%),
education with senior high school levels (5.7%), and man-
agement (5.1%). Gender, marital status, and level of govern-
ment employment were not significant differences in the two
groups. Univariate analysis of risk factors on physician-
diagnosed arthritis is shown in Table 2. Significantly high
ORs on arthritis were correlated with short sleep duration
(OR = 1.36), persons with DM (OR = 2.46), gout (OR =
3.07), high ERI (OR = 1.55), high OC (OR = 1.61), high job
demand (OR = 1.31) and high job support (OR = 0.70). There
were no significant differences for smoking, alcohol con-
sumption, betel nut chewing, physical inactivity, exposure
to ETS, and obesity in relation to arthritis.

Table 3 shows job characteristics including ERI, OC, job
demand, and job support correlated with physician-
diagnosed arthritis after adjusting for work duration, gender,
educational level, marital status, managerial position, short
sleep duration, smoking, and obesity. There were significant
correlations between job characteristics and arthritis. Using
multivariate analysis after adjusting for covariates, odds
ratios (ORs) of arthritis positively correlated with high ERI
(OR =1.58), high OC (OR = 1.57), and high job demand (OR
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Table | Demographic Information in Physician Diagnosed Arthritis (N = |1,875)

No Arthritis Arthritis p
Gender 0.446
Men 5239 (95.7%) 236 (4.3%)
Women 6097 (95.4%) 294 (4.6%)
Age (years) <0.001
40-50 7429 (96.6%) 259 (3.4%)
51-60 3916 (93.5%) 271 (6.5%)
Education level 0.027
Senior high school 763 (94.3%) 46 (5.7%)
College 2699 (95.2%) 137 (4.8%)
Undergraduate 4955 (95.5%) 235 (4.5%)
Graduate 2897 (96.4%) 108 (3.6%)
Marital status 0.557
Unmarried 1710 (95.4%) 82 (4.6%)
Married 9458 (95.6%) 437 (4.4%)
Other 171 (94.0%) Il (6.0%)
Work duration (years) <0.001
<3 320 (97.6%) 8 (2.8%)
3-10 1139 (97.3%) 32 (2.7%)
10-20 8504 (95.5%) 401 (4.5%)
>20 1376 (93.9%) 89 (4.6%)
Managerial position 0.039
Yes 3307 (94.9%) 177 (5.1%)
No 8041 (95.8%) 353 (4.2%)
Level of government employment 0.052
Central 5176 (95.9%) 219 (4.1%)
Local 6168 (95.2%) 311 (4.8%)
Table 2 Univariate Analysis of Risk Factors on Physician Diagnosed Arthritis
Total Arthritis OR (95% CI)
(N =11,875) (N =530)
Smoking 1986 (17.6%) 104 (19.6%) 1.14 (0.92-1.42)
Alcohol drinking 1571 (13.9%) 63 (11.9%) 0.84 (0.64-1.09)
Betel nut chewing 639 (5.7%) 25 (4.7%) 0.83 (0.55-1.25)
Physical inactivity 8329 (73.6%) 397 (74.9%) 1.07 (0.88-1.31)
Short sleep duration 4998 (44.1%) 274 (51.7%) 1.36% (1.14-1.62)
ETS exposure 2415 (21.4%) 118 (22.3%) 1.05 (0.86—1.30)
Obesity 1780 (15.8%) 93 (17.5%) 1.13 (0.90-1.43)
DM 374 (3.3%) 41 (9.9%) 2.46%* (1.76-3.44)
Gout 302 (2.7%) 41 (7.7%) 3.07°% (2.19-4.30)
High ERI 5308 (47.2%) 307 (58.0%) 1.55%* (1.30-1.85)
High OC 4528 (40.1%) 275 (51.9%) 1.6 1% (1.35-1.92)
Job demand 2392 (21.2%) 138 (26.0%) 1.31%* (1.07-1.60)
Job support 6598 (58.4%) 262 (49.4%) 0.70%* (0.58-0.83)

Note: *p<0.001.

= 1.31). However, there are negative correlations between

high job support (OR = 0.69) and arthritis.

Exposure to ERI and OC on odds ratios (ORs) of arthritis
in the long sleep duration group and short sleep duration

group using multiple logistic regression adjusted for age,
gender, education level, income, marital status, managerial
position, level of employing government, obesity, and smok-
ing is shown in Table 4. There are consistently higher ORs
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Table 3 ERI, OC, Job Demand and Job Support Correlated with
Physician-Diagnosed Arthritis After Adjusting for Work Duration,
Gender, Educational Level, Marital Status, Managerial Position,
Short Sleep Duration, Smoking and Obesity

aOR (95% CI)

ERI

Low |

High 1.58%* (1.31-1.89)
ocC

Low |

High 1.57%* (1.32-1.87)
Job demand

No |

Yes 1.31%* (1.07-1.60)
Job support

No |

Yes 0.69** (0.58-0.83)

Note: *p<0.001.

of exposure to high ERI and high OC on arthritis in the short
sleep duration group than those in the long sleep duration
group. Both high ERI and high OC groups had significantly
high ORs of 1.73 in the long sleep duration group and 2.41
in the short sleep duration group, with synergy index of
18.91 and 1.52, respectively. In sum, the effects of ERI
and OC on arthritis is moderated by sleep duration.

Table 5 shows exposure to job demand and job support
on odds ratio (OR) of arthritis in the long sleep duration
and short sleep duration groups using multiple logistic
regression after adjusting for age, gender, education levels,
income, marital status, managerial position, level of
employing government, obesity, and smoking. There are
significantly high ORs in high job demand and low job
support (OR = 2.07) and in low job demand and low job
support (OR = 1.44) in the short sleep duration group, with

a synergy index of 1.27. In the long sleep duration group,
high job demand and low job support had an OR of 1.48,
and low job demand and low job support significantly had
an OR of 1.58 with a synergy index of 0.48. In total, high
job demand with low job support significantly had an OR
of 1.98, low job demand and low job support significantly
had an OR of 1.53. The effects of job demand and job
support on arthritis differed in the two sleep duration
groups. Therefore, the effects of job demand and job
support on arthritis is moderated by sleep duration.

Discussion

Arthritis, with more than 100 different types, is not
a single disease and is not well understood. A multilevel
analysis on an individual level in age, sex, low income
status, low education level, aboriginal origin, current
smoking status, and overweight status/obesity described
a significant association with reports of arthritis. At the
regional level, low-income regions were associated with
a greater likelihood of reported arthritis after adjusting for
individual socioeconomic status (SES).?” In the current
study, there was a significant high prevalence of arthritis
in senior persons (6.5%) and work duration more than 20
years (4.6%) but there were no significant differences
between the two groups regarding gender, marital status,
and level of government employment.

Age and hip trauma were significantly associated with
hip OA among men but was not found in women.®
However, the Framingham Osteoarthritis Study found
that men (24.7%) had a significantly higher prevalence of
radiographic hip OA compared to women (13.6%), but
men did not have a higher prevalence of symptomatic
hip OA compared to women (5.2% vs 3%, p = 0.08).%®

Table 4 Interaction Effects of Exposure to ERI and OC on Odds Ratios (ORs) of Arthritis in the Long Sleep Duration and Short Sleep
Duration Using Multiple Logistic Regressions Adjusted for Age, Gender, Education Levels, Income, Marital Status, Managerial Position,

Level of Employing Government, Obesity, and Smoking

Long Sleep Duration Short Sleep Duration Total
ERI oC OR (95% ClI) OR (95% ClI) OR (95% Cl)
Ny Low I | I
>| Low 1.03 (0.72-1.48) 1.51% (1.03-2.21) 1.23 (0.92-1.65)
Ny High 1.01 (0.68-1.50) 1.42 (0.92-2.20) 1.30* (1.00-1.68)
>| High 1.73%* (1.27-2.35) 2.41%* (1.73-2.34) 2.19% (1.76-2.73)
RERI 0.69 (—0.03—1.41) 0.48 (-0.55-1.50) 0.67 (-0.24-1.58)
AP 0.40 (—0.02-0.82) 0.20 (-0.22-0.62) 0.31 (-0.10-0.71)
Synergy index 18.91 (NA) 1.52 (0.50-4.60) 2.28 (0.36—14.44)
Notes: *p<0.01. *p<0.001.
Psychology Research and Behavior Management 2021:14 https: 2097
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Table 5 Interaction of Exposure to Job Demand and Job Support on Odds Ratio (OR) of Arthritis in the Long Sleep Duration and
Short Sleep Duration Groups Using Multiple Logistic Regressions After Adjusting for Age, Gender, Education Levels, Income, Marital

Status, Managerial Position, Level of Employing Government, Obesity, and Smoking

Long Sleep Duration Short Sleep Duration Total
Job demand Job support OR (95% CI) OR (95% Cl) OR (95% Cl)
Low High | |
High High 1.42 (0.96-2.11) 1.41 (0.96-2.09) 1.49%* (1.13-1.97)
Low Low 1.58% (1.19-2.10) 1.44* (1.07-1.93) 1.53%* (1.25-1.88)
High Low 1.48 (0.91-2.43) 2,07 (1.42-3.04) 1.98%* (1.47-2.67)
RERI —0.52 (-1.61-0.57) 0.23 (—0.76-1.21) —0.05 (—1.09-1.00)
AP —0.35 (—1.06-0.35) 0.1'1 (—0.37-0.58) —0.02 (-0.55-0.50)
Synergy index 0.48 (0.15-1.56) 1.27 (0.39-4.10) 0.95 (0.36-2.63)

Notes: *p<0.01. **p<0.001.

Prevalence of knee OA was 15%, and women were about
double of that among men, of an estimated 3.5 million
patients in Taiwan. In the present study, only 4.5% of middle-
aged public servants had physician-diagnosis arthritis, which
may be underestimated due to ongoing hospitalization, early
retirement, and job turnover. It is similar to previous studies
in that there is a higher prevalence in seniors, long work
durations, low educational levels, and high psychological
stress, but no significant differences occur in men (4.3%)
and women (4.6%). Severity of OA increases gradually with
age and repetitive activity of joints over a long time period
resulting in a loss of strength and function.”” A US based
population study for older adults indicated a 5 kg/m? increase
in BMI increased the risk of developing knee OA by 32%°°
and by 35% in meta-analysis of prospective studies.’' In
a Korean nationwide survey, blue collar, agribusiness, and
low-level positions were at a higher risk for knee OA and
knee pain. The prevalence of radiological knee OA was 25%
in men aged 50 years and over,>? which was lower than the
31.2% from Dillon's US study>® of men aged above 60 years.

The mechanism of OA involves multifactorial etiolo-
gies affecting the function of the joints, including over-
weight, occupational injuries, and trauma induced motor
patterns. The primary source of joint pain during move-
ments are articular cartilage injuries that create friction on
the contact surface of joints resulting in inflammatory
reactions that limit activity. Workers carrying loads, truck
drivers, obese persons can also create a heavy load on
joints. Heavy physical workload is not a common job
characteristic for public servants, but high psychosocial
stress frequently occurs due to various challenges from
economic downturns and

unexpected changes in

Taiwan’s government administration. Job strain and

burnout lead to an increase in disturbed sleep and irregular
diet behaviors, as well as, an increased risk of psychiatric
syndromes and major depression.>*® Public servants with
high job strain in Taiwan can be attributed to bureaucratic
job characteristics, such as irrational demands or pressure
from managers, resulting in a high risk of arthritis. Our
results show there were significant correlations between
psychosocial works stress and arthritis using multivariate
analysis after adjusting for covariates. Prevalence of arthri-
tis was positively correlated with high ERI, high OC, and
high job demand, but negatively correlated with high job
support. Our results highlight that the effect of psychoso-
cial stress on arthritis were significant in the short sleep
duration group. Most patients with arthritis do not have
good sleep quality. Therefore, sleep disturbances are com-
mon in arthritis patients and contribute to poor work
performance and loss of quality of life. Based on
a systematic review of risk for hip OA,° the lifting of
heavy loads increases the high risk of hip OA in men
(RR = 2.09) and in women (RR = 1.41). Physically
demanding work with heavy loads, heavy manual work,
or prolonged walking and standing also increases the risk
of hip OA by approximately 150% in men (RR = 2.46) and
40% in women (RR = 1.38).

To date, little is known about the effects of exposure to
ERI and job demand on arthritis. Our findings are consis-
tent with other evidence that suggests that psychosocial
stress is associated with arthritis and the effect is worse in
the short sleep duration group. A Swedish EIRA study’’
indicated a lower risk of RA associated with high psycho-
logical job demands (OR = 0.8), but higher correlated with
low decision latitude (OR = 1.6), which is explained by the
long-lasting stress that may result in the release of
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neurotransmitters and hormones and immune cells, leading
to pro-inflammatory effects and the risk of developing
RA.*® In the early 1990s, a hypothesis was proposed that
susceptibility to autoimmune disease was linked to
a hypoactive hypothalamo-pituitary-adrenal (HPA) axis.

However, Harbuz et al®’

suggest that the original hypoth-
esis is in need of modification to develop the regulation of
the HPA in disease in preclinical models and with RA
patients, altering negative feedback regulation of the
HPA axis. The HPA axis, which has been recognized as
the body’s “stress system”, and which ultimately controls
levels of cortisol and other stress-related hormones, is
generally underactive in people suffering from burnout.*
Our results may propose civil servants suffered from per-
ceived work-related stress and burnout, which means the
HPA axis tends to be underactive. Therefore, public ser-
vants with long-term stress had serious physical and men-
tal symptoms which can result in negative feedback to the
HPA axis, resulting in a high risk of arthritis. However,
consequences of the subtle HPA alterations in RA for the
disease development remain unclear.

Limitation and Strength

Our study has several limitations. First, our study used
a cross-sectional design, so it is hard to establish causality
between perceived work-related stress and the development
of arthritis. Second, because ERI and job demand can have
time-lagged effects on the progression of diseases,
a longitudinal study is needed to examine the causal patterns
of ERI and job demand on arthritis. All data measures were
based on self-reports using a web questionnaire, so we could
not directly validate our data due to occupational privacy.
Nevertheless, our study evaluated the consistency between
using a web questionnaire and in-person interview, between
high and low response rate institutions. No significant
differences were found in our findings. Third, because our
study was an observational study, various confounding fac-
tors could not be well controlled, such as genetic factors and
work-family conflict etc. Using multivariate analysis
adjusted for age, gender, smoking and obesity, our results
indicate the effects of ERI and job demand on arthritis and
moderated by sleep duration. Finally, our results may have
a “healthy worker effect”, which can be attributed to early
retirement or layoffs, and may result in an underestimation of
the relationship between perceived work-related stress and
prevalence of arthritis. The precise mechanisms need further
research, specifically longitudinal research in which job
strain or burnout can be more directly assessed and temporal

changes over time that mediate arthritis can be measured.
However, this study also has several strengths. To our knowl-
edge, this is the first nation-wide study to examine the asso-
ciation between perceived work-related stress and arthritis in
the workplace for public servants. Our results not only found
joint effects of both exposure to ERI and OC on arthritis but
also found negative effects in job support. In addition, our
findings not only suggest that psychosocial stress associated
with arthritis, but also indicated the effect is worse in the
short sleep duration group. Public servants with high psy-
chosocial stress correlated with chronic disecases may be
modified through personal healthy lifestyles, such as
balanced diet intake, regular physical activity and sufficient
sleep duration. In the work environment with a high work
pace, competitiveness, and efficiency, it is possible that lack
of stress reduction is an even more important health problem
for public servants than is the frequency of muscular activa-
tion. It is crucial that the workers with arthritis were asso-
ciated with substantial workplace activity limitations and
then to accommodate their health and work needs through
flexible schedules, supplemental equipment, modified job
duties, and work-at-home arrangements. More importantly,
an intervention program for reduction of work-related stress
should be promptly initiated for organizations with high
psychosocial stress and consequently used for follow-up
evaluations on the effectiveness of the program.

Conclusion

Public servants with high ERI, high OC and job demand had
higher ORs of arthritis, but these are negatively associated
with job support. For the short sleep duration group, both
high ERI and OC groups had significantly high ORs of
arthritis, with a synergy index of 18.91 and 1.52, respectively.
Similarly, there are high ORs of arthritis in both the high job
demand and low job support groups. Facing challenges from
bureaucratic job characteristics, this highlights potential vul-
nerabilities of public servants with psychosocial work stress
that need to be eliminated and updated by an employee
assistance program to help reduce the risk of arthritis.
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