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Abstract.
BACKGROUND: The COVID-19 pandemic has increased some psychosocial risks which may aggravate the development of
musculoskeletal disorders (MSDs) and reduced psychological well-being, two leading global occupational health problems.
OBJECTIVE: This study aims to investigate whether an employee’s psychological well-being mediates the relationship
between the psychosocial factors (job strain, work-life balance, and job security) and the prevalence of musculoskeletal pain
in the Indonesian general working population during the pandemic.
METHODS: A cross-sectional study design was employed using an online questionnaire. A total of 406 from 465 respondents
were included in the final analysis.
RESULTS: It was found that 73.9% of respondents suffered from upper body part pain, 25.15% from low back pain, and
39.7% reported pain in the lower limb. Process Macro Model 4 analysis showed the significant role of well-being as a mediator
in the association between work-life balance and the odds of experiencing the upper body and low back pains. However,
neither the direct nor mediating effect on the relationship between job strain or job security and any musculoskeletal pains
were observed. These findings suggest that specific psychosocial factors may be more relevant to be investigated in the
particular context.
CONCLUSION: The use of a mediation model was able to link work-life balance to musculoskeletal complaints through
well-being states in the context of the pandemic. Organizations need to mitigate poor well-being triggered by psychosocial
stressors which could affect physical complaints to maintain employee’s health and productivity.
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1. Introduction

The unprecedented COVID-19 pandemic has been
shown to have negative consequences on employ-
ees’ physical and psychological health [1, 2]. It may
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exacerbate the risks of musculoskeletal disorders
(MSDs) and mental well-being or stress [3–5] which
are the major occupational safety and health concerns
worldwide [6] and Indonesia [7], impacting signifi-
cantly on organizations and national economies [8, 9].
According to the WHO, psychological well-being or
mental health problems is one of the highest contribu-
tors to reduced job involvement and absenteeism from
the workplace [10] while MSDs is one of the most
common causes of disability around the world, lead-
ing to early retirement from employment, decreased
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well-being, and a reduced ability to engage in society
[6].

Poor psychosocial factors such as high workload,
time pressure, monotonous tasks, excessive work
demand, low job control, and lack of social support
[11, 12] are found to be associated with the devel-
opment of MSDs and mental well-being problems
[8]. Psychosocial factors refer to interactions between
and among occupational and working environ-
ments, the extra-work environment, and individual
employee’s characteristics that can influence physical
and psychological health, work performance, and job
satisfaction [12, 13]. Experts have also characterized
psychosocial risks as threats to one’s mental, physi-
cal and social health, arising from work conditions,
as well as organizational and relational elements
that are likely to interact with mental functioning
[14]. According to aforementioned definitions, a psy-
chosocial risk should be deemed psychosocial in
nature based on its origin (stressors or cause) rather
than its manifestation (i.e., stress responses or strain)
[11, 13, 15].

On the other hand, to address the biomedical model
limitations, the current approach of MSDs has been
built based on simultaneous biological, psychological
and social factors in the onset and the development of
MSDs maintenance and could explain about 5–10%
of MSDs cases become chronic even when they occur
in jobs with low physical demands (e.g., computer
or office work) [14]. The scientific community and
the major organizations involved in prevention efforts
have now generally adopted the approach [14, 16].
This biopsychosocial approach, supported by extant
literature, has implied that employees’ psychological
health or mental well-being is a strong determinant
of MSDs, implying a more complex relationship
between psychosocial factors, MSDs, and well-being
is beyond the simple bivariate relationships.

Scholars have proposed some different theoreti-
cal models to explain the mechanisms underlying the
associations between psychosocial factors and MSDs
through psychological health [11, 13, 17]. Bonger
et al. [13], Sauter and Swanson [17], and Hauke,
et al. [18] suggest that psychosocial factors (e.g.,
job strain, work-life conflict, social support, deci-
sion latitude) can affect psychological responses to
stressors including cognitive, emotional, behavioral,
and physiological components. These responses, in
turn, may contribute to the occurrence and develop-
ment of MSDs, in addition to the effects of physical
ergonomic risk factors [11, 19]. Furthermore, the
balance model by Carayon et al. [11] incorporates

feedback loops from MSDs outcomes to stress reac-
tions and work organizations which provide a more
dynamic and holistic work system. Despite the
existence of theoretical frameworks proposing the
mechanism behind the links between psychosocial
factors and MSDs, very few studies have been under-
taken to validate these models of which findings
remain inconsistent [20–24]. These conflicting find-
ings might be partly due to the different operational
definitions and measurements of the psychosocial
factors.

In this current study, three psychosocial factors
will be incorporated into our model: job strain, work-
life balance (WLB), and job security. Reviews on
both cohort [25] and cross-sectional studies [26]
have shown that job strain – a combination of high
demand and low control – is a crucial psychosocial
factor for workers’ physical and psychological health
impairment. High demand occurs when there are high
workloads, time pressure, and role conflict, while
employees are considered as having low job control
when they do not have autonomy over their work and
are lack of involvement in decision-making processes
[25, 27]. During the COVID-19 crisis, evidence on the
association between increased job strain and adverse
work-related outcomes are increasing [28, 29].

Furthermore, another potential risk factor is work-
life balance concern because there may be amplifica-
tion conflict between work and life roles, compared to
before the pandemic [30]. Employees must manage
increased household chores and childcare because of
the widespread closures of schools and daycare, as
well as concerns about the health and safety of family
and friends. They also deal with the increased strain
that can result from emergent changes in work prac-
tices and environment. These new-found challenges
have intensified work-family conflict, making work-
life balance more difficult to maintain [31]. Research
has shown that employees with greater WLB were
better able to manage their multiple roles of respon-
sibilities, perceived more satisfied with their jobs and
life, worked more productive, and showed stronger
organizational commitment, compared to those with
less balance [32, 33]. Despite evidence of the WLB
influence on psychological health during the current
crisis is increasing [30, 34], studies examining its role
as a potential risk factor outside the work environment
for musculoskeletal (MS) health have not received
much attention. Beyond the pandemic context, Ham-
mig et al. [35] have suggested the exploration of the
work-life imbalance issue as the important stressor
and potential risk factor for MSDs and the possible
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mediating role of psychological health symptoms in
this relationship.

It is also important to include job security as
another risk factor because the COVID-19 crisis
has caused global economic disruptions which may
elevate uncertainty about the future. High levels
of job insecurity can lead to low motivation and
compliance with safety measures, increasing work-
related injuries [36]. Beyond the pandemic context,
employees experiencing heightened job insecurities
are associated with higher odds with the develop-
ment of MSDs [37, 38], poor physical health [39],
and worse mental health outcomes [22, 40]. In the
pandemic context, a large body of evidence shows
the impact of job security on psychological well-
being [22, 41] but no information on the occurrence
of musculoskeletal complaints.

Psychosocial risks are closely related to work-
related stress, which has been associated with a
reduction in social interaction and the ability to con-
centrate at work, increased physiological pain and
cardiovascular problems [42], and a higher inci-
dence of mental illness [23, 43]. Previous studies
have demonstrated the extent to which psychosocial
factors affect the risk of having MSDs or psycho-
logical well-being [8, 37, 44, 45] as well as the int-
erplay between well-being and MSDs [46, 47].
Nonetheless, these studies examined only the bivari-
ate relationships between psychosocial factors and
musculoskeletal (MS) symptoms, rather than directly
examining the mediating role of well-being in the
pathway. Furthermore, many of the above studies
combined the psychosocial stressors (e.g., job dem-
ands, role conflict, lack of control, lack of reward) and
stress responses (e.g., depression, anxiety, physical
stress symptoms, well-being) instead of distinguished
between the stressors and the responses [37, 44, 45],
making it difficult to evaluate their relative impacts on
MS symptoms. Besides, psychosocial stressors refer
to aspects of occupational, working environment, and
individual characteristic (i.e., causes) whereas strains
denote employees’ negative reactions to these work-
ing conditions (i.e., effect) [15]. This distinctiveness
suggested both terms should not be lumped together.

In one of the few studies in which the mediation
path was examined, psychological strain mediated the
relationship between workload and upper body and
lower back MSDs among call center operators [24]
while Eatough and colleagues [21] have found signifi-
cant influences of employees strain (e.g., depression,
anxiety), linking between the specific psychosocial
work stressors and work-related MSDs.

As described earlier, various conceptual models of
MSDs have proposed a more complex relationship on
the prevalence and development of MS pains, involv-
ing several pathways between psychosocial stressors
and strain or stress response as a potential mediator
[11, 13, 17, 19]. One explanatory model by Hauke
et al. [19] is based on idea that psychosocial stres-
sors evoke psychological strain and would depend
on individual characteristics, available resources, and
coping strategies. Such reactions may exert the chem-
ical and biological processes that could increase
muscle tension in the short term and might increase
the risk of long-term manifestation of MSDs. Another
explanation for why strain may act as a mediator
between psychosocial stressors and MSD is by alter-
ing hormonal, circulatory, and respiratory responses,
which can amplify the effects of physical risk factor
[48, 49]. Finally, strain responses such as irritabil-
ity and frustration may increase hazardous behavior
that raises the risks of MSDs (e.g., improper work
method, forceful work technique) [11]. Thus, theo-
retically, psychological strain may play a mediating
role on the relationship between psychosocial work
stressors and MSDs.

Strain itself may be manifested into physiobiolog-
ical, psychological, and behavior responses [11, 13,
17, 19], however in the current study’s framework we
focused on the psychological or emotional aspects,
from henceforth referenced as mental or psycho-
logical well-being. Psychological well-being is the
combination of positive feeling (e.g., happiness, con-
tentment), emotions (e.g., interest, engagement), and
functioning effectively regardless of negative emo-
tions that are a normal part of life [50].

Considering the aforementioned reasons, we ai-
med to fill the research gap by integrating specific

Fig. 1. Conceptual model linking between psychosocial stressors and musculoskeletal symptoms through psychological well-being.
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psychosocial factors during the COVID-19 pandemic
and the pathway by which psychological well-being
may impact the prevalence of MS symptoms, as illus-
trated in our conceptual model in Fig. 1. This model
is consistent with multiple models [11, 13, 17, 19]
described earlier

This present study can contribute to the existing lit-
erature by providing a more thorough understanding
of mechanisms linking certain psychosocial factors
with MS symptoms during the specific context of the
COVID-19 pandemic. More precisely, we formulate
the following hypotheses:

• Hypothesis H1. Employees’ job strain, work-life
balance, and job security will have significant
effects on the prevalence of musculoskeletal
pains.

• Hypothesis H2. Employees’ job strain, work-life
balance, and job security will have significant
effects on their psychological well-being.

• Hypothesis H3. Employees’ psychological well-
being will have significant negative effects on the
prevalence of musculoskeletal pains.

• Hypothesis H4. Employees’ psychological well-
being will mediate the relationship between
psychosocial factors (i.e., job strain, work-
life balance, job security) and musculoskeletal
pains

2. Materials and methods

2.1. Participants

A cross-sectional design was employed by collect-
ing online survey data through various social media
platforms and authors’ networks from October to
November 2020. For the time sensitivity of the pan-
demic and resource constraints, we adopted a combi-
nation of non-probability convenience and snowball
sampling strategies by encouraging respondents to
pass the questionnaire to their peers. All participants
were informed about the aims of this study, the con-
fidentiality of the responses and data handling, and
their voluntary participation. The study population
comprises Indonesian general working population.
The inclusion criteria were Indonesian employees
above 18 years old and living in Indonesia at the
time of the pandemic. The exclusion criteria were
reporting a confirmed or suspected COVID-19 ill-
ness, having chronic disease, and mental illness.
After removing incomplete and ineligibility

responses, the final sample comprised 406 from 465
respondents (completion rate 87.3%).

A demographic questionnaire was used for collect-
ing personal details including gender, age, education
level, job tenure, job classification (white and blue-
collar), marital status, number of children, and weight
and height (calculated as BMI).

The study was approved by the Health Research
Ethics Committee Universitas Jember, Indonesia
(29/UN25.1.14/KEPK/2020).

2.2. Measures

2.2.1. Psychosocial factors
The job strain model was derived from the original

Job Content Questionnaire (JCQ) [51] which consists
of five items on job demand and nine on job control.
In the present study, we used two questions on job
demands: (a) “Do you have enough time to complete
your assignments at work?” and (b) “Are there con-
tradictory demands involved in your job?” and two on
job control: (c) “Are you free to decide what needs to
be done at work?” and (d) “Are you free to decide how
your work is to be carried out?” All items were rated
as 1 (never), 2 (rarely), 3 (sometimes), 4 (usually), and
5 (always). The use of a partial scale compared with a
complete, multi-item job demands and control instru-
ment has been validated having a high correlation to a
complete instrument and assessing the same underly-
ing concepts as the complete instrument [52, 53]. The
internal consistency (Cronbach �) of the job demands
questions in the present study was 0.54 and for job
control 0.79. Considering the low internal value of job
demand scale because of the partial scale with fewer
items used in this study, we further reported the mean
of inter-item correlation which accounted for 0.37.
This indicated homogeneity or unidimensional of the
scale as suggested by Briggs and Cheek [54] in 0.2 to
0.4 range. The composite score of each scale was cal-
culated by summing the item scores (for job demands,
question (b) was reversed to ensure higher scores indi-
cate more demands). To analyze job strain responses,
we categorized results by first dichotomizing (low vs
high) the job demands and job control scale at the
median values of the total scores of each scale [48,
55]. Job strain quadrants were then constructed from
the possible combination of the two dichotomized
scales into four quadrants: (i) high strain (high job
demands, low job control), (ii) low strain (low job de-
mands, high job control), (iii) passive job (low job
demands, low job control), and (iv) active job (high
job demands, high job control), as shown in Fig. 2.
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Fig. 2. Job strain categories.

Work-life balance (WLB) was assessed using three
items grouped into a single factor (e.g., “I manage to
balance the demands of my work and personal/family
life well”) [33]. Items for this scale were measured
on a 5-point Likert scale ranging from 1 (“completely
disagree”) to 5(“completely agree). The composite
value was calculated by averaging all items, with
higher scores indicating higher values of WLB. The
WLB has shown good internal consistency in previ-
ous studies conducted in different countries [33]. The
Cronbach � value for the present study was 0.73.

The job insecurity was examined using a sin-
gle item on a scale from 1 (not at all) to 5 (very
worried): “How worried are you about the effect
of coronavirus, COVID-19, on your employment?”
[40]. Higher scores correspond to more insecurity
perception.

2.2.2. Well-Being
WHO-five Well-Being Index (WHO-5) was

employed to measure psychological well-being [56].
Respondents were asked to rate how well the pres-
ence of five positive feelings in the last two weeks on
a 6-point scale ranging from all of the time (5 points)
to at no time (0 points). The total raw score was multi-
plied by four and transformed into a percentage scale
ranging from 0 (absence of well-being) to 100 (max-
imal well-being), following the scoring principle in a
recent systematic review [56]. The WHO-5 has been
widely used in the field of stress research to assess

emotional well-being in occupational health setting
as well as the association between psychosocial con-
ditions and well-being [56, 57]. This scale can also be
applied as a screening tool for depression in clinical
trials [56]. The internal reliability of Cronbach � of
the Indonesian version WHO-5 was 0.92.

2.2.3. Musculoskeletal symptoms
The Indonesian version of the Nordic muscu-

loskeletal questionnaire was used to assess the
musculoskeletal symptoms. Participants indicated
whether they experienced pain, numbness, or dis-
comfort for the last six months (i.e., during the
pandemic) in any of three regions of body parts:
(neck/shoulder/wrist/elbow/upper back), lower back
(LB), lower limb (hip, knee, ankle). The symptoms
responses were dichotomized into “yes” (1) or ”no”
(0) and no further questions were asked. The internal
consistency for the questionnaire is 0.73

2.3. Data analysis

Descriptive analysis was performed using mean
and standard deviation (SD) values for numeric data
and frequency values for categorical data to char-
acterize the sample. Before testing the mediation
model, correlation analysis between all variables was
conducted: independent t-test for examining the rela-
tionship between numeric and binary variables, one
way-ANOVA (F statistics) for evaluating between
numeric and more than two categories variable,
Pearson correlation for both numeric variables, and
Chi-square for both categorical variables.

PROCESS Macro model 4 version 3.5 was imple-
mented to evaluate the statistical mediation model,
as presented in Fig. 3 [58]. Five independent vari-
ables (three job strain categories with high strain as
a reference, one work-life balance variable, and one
job security) was executed separately for each out-
come (upper part, lower limb, and low back) with
gender was included as a covariate. Two regres-
sion models were employed to examine whether the
association between psychosocial factors and preva-
lence of musculoskeletal symptoms is mediated by
well-being levels. In the first ordinary least squares
regression model, the PROCESS model 4 calculated
the association between each psychosocial factor (X)
and well-being as a mediator (M) (path a in Fig. 1).
In the second logistic regression model, the role
of well-being (M) (path b) and psychosocial vari-
ables (X) (the direct effect or path c’) as predictors
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Fig. 3. Statistical model for the association of psychosocial risk factors, well-being, and musculoskeletal complaints. Path a = association
between each independent variable (X) and a mediator (M) well-being. Path b = association between M and each musculoskeletal region pain
(Y); Path c’=direct effect, association between each X and outcome Y.

of the prevalence of musculoskeletal symptoms (Y)
were computed. Because there are five tests were
performed simultaneously for each MS symptoms
variable, a Bonferroni correction was applied, and
the null hypothesis were rejected at adjusted sig-
nificance level � = 0.05/5 = 0.01. The significance of
the indirect effect was calculated using 99% Boot-
strap Confidence Intervals (CI) from 5,000 samples
rather than usual 95% CI because of multiple tests
[59]. The mediation effect is demonstrated significant
when the 99% CI does not contain zero. Estimate (�)
was reported while Odd Ratio (OR) was calculated
by hand (OR = exp (�)). All these analyses were per-
formed using the Statistical Package for the Social
Sciences (SPSS) version 23.0.

3. Results

3.1. Demographic characteristics

A summary of descriptive statistics is shown in
Table 1. Of the 406 participants, 52.2% were female,
mean age was 37.5 years old (SD = 8.58), 77.8% were
married, and 65.5% had 1–3 children. The majority of
respondents (73.4%) worked as white-collar, 26.1%
had 5–10 years of job tenure, and 80.8% worked from
home.

Regarding job strain, 19% of participants reported
high job strain, 37.9% low strain, 21.9% passive jobs,
and 21.2% active jobs. On average, during the
pandemic participants reported a relatively good
work-life balance (3.5 ± 0.6), slightly higher job
insecurities (3.2 ± 1.20), and moderate well-being
levels (61.8. ± 22.56). Nearly 75% of the sample rep-
orted suffering from muscular pains in the neck/
shoulder/and or upper limb, 39.7% in the lower limb,
and 25.15% in the low-back region (see Table 1).

Table 1
Descriptive statistics of the sample’s demographic characteristics

(N = 406)

Variable Categories N (Percentage)
or Mean (SD)

Gender 1. Male 194(47.8%)
2. Female 212(52.2%)

Age (years) 37.55(8.58)
Education level 1. < High school 52(12.8%)

2. Diploma 26(6.4%)
3. Bachelor 161(39.7%)
4. Post-graduate 167(41.1%)

Job tenure 1. < 1 years 34(8.4%)
2. 1–5 years 97(23.9%)
3. 5–10 years 106(26.1%)
4. 11–20 years 27(6.7%)
5. > 20 years 142(35%)

Job classification 1. White-collar 298(73.4%)
2. Blue-collar 108(26.6%)

Marital status 1. Married 316(77.8%)
2. Divorced/ 14(3.4)

widowed
3. Single 76(18.7%)

Number of children 1. 0 120(29.6%)
< 18 years old

2. 1–3 266(65.5%)
3. > 3 20(4.9%)

WFH policy 1. No 78(19.2%)
2. Yes 328(80.8%)

BMI 1. Underweight 21(5.2.%)
2. Normal 116(28.6%)
3. Overweight 84(20.7%)
4. Obese 185(45.6%)

Job strain 1. High Strain 37(9.1%)
2. Low Strain 155(38.2%)
3. Passive Jobs 126(31.0%)
4. Active Jobs 88(21.7%)

Work-life balance 3.80(0.66)
Job security 3.20(1.20)
Well-being 61.8(22.56)
Upper limb 1. No 106(26.1%)

2. Yes 300(73.9%)
Lower limb 1. No 245(60.3%)

2. Yes 161(39.7%)
Low back pain 1. No 304(74.9%)

2. Yes 102(25.15)
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3.2. Correlation analysis

Table 2 shows the intercorrelations of the study
variables. WLB and job security were significantly
associated with well-being (all p < 0.01). Since only
demographic characteristic gender was significantly
correlated with each body region (all p < 0.001), then
we included it as a covariate in our further media-
tion analysis. Job strain was independently associated
with each region of MS symptoms while WLB
was associated with neck/shoulder/upper body parts
(p < 0.001), lower body part (p < 0.01), but not with
low-back discomforts (p = 0.25). Job insecurity fac-
tor was correlated with upper body region but neither
with lower part (p = 0.78) nor back pain (p = 0.71).
Employees’ well-being was significantly correlated
to the three areas of pain (all p < 0.001) in the opposite
directions.

3.3. Mediation model

The significant differences in well-being levels
across job strain groups were not observed (path a in
Table 3 upper-left corner). On the other hand, WLB
(b = 18.12, p < 0.001) and job security (b = –2.04,
p < 0.01) were associated with well-being in the
expected direction. The b path of the relationship
between well-being and musculoskeletal symptoms
shows that for every one unit increases in the well-
being score, there was significantly 0.98 lower odds
of an individual experiencing pain in the upper body
parts (p < 0.001). On the opposite, the odds of hav-
ing lower limb symptoms (p = 0.07) and low back
pains (p = 0.03) were not statistically significant. The
direct effects analysis (path c’, see Fig. 3) reveals
that job strain, WLB, and job security did not influ-
ence directly the prevalence of MS symptoms in each
body region. Our mediation model analysis shows
that after controlling gender, the indirect effect coef-
ficient of the relationship between job-strain and
each MS symptom through well-being is not sig-
nificant (all 99% Bootstrap CIs included zero, see
Table 3). Similarly, the role of well-being on the
relationship between job security and MS symptoms
at the upper body part (99% CI = –0.003, 0.116),
lower limb (99% CI = –0.008, 0.07), and low back
pain (99% CI = –0.006, 0.082) did not exist. On the
other hand, well-being fully mediated the relationship
between WLB and the prevalence of musculoskele-
tal symptoms in the upper body part (OR = 0.71, 99%
CI = –0.772, –0.004) and low back (OR = 0.78, 99%
CI = –0.065, –0.07), but not in the lower limb (99%
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CI = –0.471, 0.081). These values reveal that for one
unit decreased work-life balance, an individual’s like-
lihood of suffering MS pain increased 71% in the
upper body part and 78% in the low back.

4. Discussion

This study aims to evaluate the mediation effect of
psychological well-being on the relationship between
specific psychosocial factors and the prevalence of
musculoskeletal pain during the pandemic. Our find-
ings show that psychological well-being completely
mediated the association of work-life balance with
upper and low back MS symptoms, suggesting that
lower levels of well-being states arising from reduced
work-life balance may lead to more upper and low
back complaints. These findings were in support
of Bonger and colleagues [13], who had proposed
several pathways in which psychosocial factors can
induce musculoskeletal pain through stress responses
either directly or indirectly. This finding were aligned
with the ecological model by Sauter and Swanson
[17] and the balance theory by Carayon et al. [11]
who argued that stress responses play a key role in
the relationship between physical ergonomics and
psychosocial risk factors and MSDs.

However, we did not find the direct effect of work-
life balance irrespective of stress reactions, implying
that there is no additional explanation regarding the
mechanisms linking work-life balance to upper part
and low back symptoms. This effect occurs entirely
through a mechanism of well-being as hypothe-
sized. This result is also consistent with previous
studies concurrently examining (different types of)
psychosocial stressors, mental health or psycholog-
ical strain, and a variety of MS pain [21, 24, 60].
Reduced well-being may increase muscle tone or
affect other physiological mechanisms, which may
lead to the occurrence and development of mus-
culoskeletal symptoms [48, 49]. Accordingly, the
present study highlights the role of psychological
well-being – as a mediating variable – in understand-
ing how work-life balance, an ability to manage work
and life responsibilities, may contribute to an individ-
ual’s physical health, in particular MSDs during the
pandemic.

In addition to indirect effect findings, both work-
life balance and job security had significant path
coefficients to psychological well-being, suggesting
employees with lower work-life balance and greater

job insecurity can have a significant impact on more
distress which are in line with previous works both
beyond [32, 44] and during the pandemic [30, 41,
61]. These results support Minotte et al. [39], who
emphasized the conflict roles between work-family
life and pervasive job insecurity are two of the most
pressing challenges facing contemporary workers.

Contrary to our expectation, job strain and job
security were not important risk factors to well-
being and the prevalence of MS symptoms which
are inconsistent with prior studies either under nor-
mal circumstances [25, 38, 47] or in the pandemic
context [28, 29, 62, 63]. These results indicate that
psychosocial aspect outside the direct work envi-
ronment (work life-balance) is more challenging for
employees during the pandemic, as highlighted by
earlier studies [30, 64], when being compared to
psychosocial factors related to work. Work’s inter-
ference into family life became more important as
the house became the primary location for educat-
ing children, and disregarding or neglecting these
demands meant potentially harming their develop-
ment. In normal situation, some scholars [35, 44] have
also suggested exploring the work-life balance issues
on MSDs rather than focus mainly on well-being and
mental health, and other negative health behaviors.

We recognize some possible reasons for the lack
association between job strain, well-being, and the
MS symptoms. First, it might be due to the majority
characteristics of our respondents were white-collar
workers (73.4%) from the general working popula-
tion while previous research in the pandemic context
were mainly focused on health professionals [28,
29]. Besides, high strain jobs are most commonly
reported among blue-collar employees working in
higher susceptible to MS injuries such as manufac-
turing and logistic industries [65, 66]. Second, many
organizations made several adjustment to help their
employees adapt to and deal with major changes in
the work and social environment [31, 67]. For exam-
ple, the managers eased their expectation for work
capacity, productivity, intensity, or other correspond-
ing job-related demands. Furthermore, the sudden
implementation of working from home arrangement
– as reported by 80% of our sample – also offers
more autonomy and flexibility [67]. Thus, lowered
work expectations seem to be above and beyond their
perceived job strain which might also explain why
compared to other job strain groups, respondents in
the high strain group did not exert their perceived
well-being effects to the occurrence of musculoskele-
tal symptoms.
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Table 3
Mediation effect

Variables Path a Path c’ (direct effect)

Well-being Upper part Lower limb Low back

b SE p-value b SE OR p-value b SE OR p-value b SE OR p-value

Gender (female) 3.39 1.87 0.070 –0.97 0.24 0.38 < 0.001∗ –0.43 0.21 0.65 0.039 –0.76 0.24 0.47 0.002
HS vs LS 12.12 2.69 0.204 –0.16 0.39 0.86 0.693 –0.45 0.31 0.63 0.140 –0.01 0.35 0.99 0.971
HS vs passive 7.54 2.91 0.907 –0.14 0.43 0.87 0.741 –0.04 0.32 0.96 0.894 0.30 0.36 1.34 0.411
HS vs active 8.13 2.92 0.628 –0.96 0.40 0.38 0.018 –0.40 0.33 0.67 0.230 –0.25 0.38 0.78 0.522
Work-life balance 18.12 1.42 < 0.001∗∗ –0.40 0.23 0.67 0.075 –0.24 0.19 0.79 0.198 0.05 0.21 1.05 0.823
Job security –2.04 0.79 0.009∗ 0.16 0.10 1.17 0.122 –0.01 0.09 0.99 0.872 0.00 0.10 1.00 0.971

Path b

Well-being – – – –0.02 0.01 0.98 0.007∗ –0.01 0.01 0.99 0.068 –0.01 0.01 0.99 0.033

Indirect effect

Upper Lower Low Back

b SE OR 99% CI b SE OR 99% CI b SE OR 99% CI

HS vs LS –0.23 0.11 0.80 –0.511 0.057 –0.10 0.08 0.90 –0.373 0.073 –0.16 0.09 0.85 –0.435 0.046
HS vs passive –0.15 0.09 0.86 –0.462 0.008 –0.06 0.06 0.94 –0.264 0.052 –0.10 0.07 0.91 –0.319 0.031
HS vs active –0.16 0.10 0.85 –0.494 0.010 –0.07 0.06 0.93 –0.286 0.056 –0.11 0.07 0.90 –0.365 0.036
Work-life balance –0.35 0.14 0.71‡ –0.772 –0.004 –0.18 0.10 0.83 –0.471 0.081 –0.36 0.11 0.70‡ –0.655 –0.071
Job security 0.04 0.02 1.04 –0.003 0.116 0.02 0.01 1.02 –0.008 0.070 0.03 0.02 1.03 –0.006 0.082

Notes. Path a (psychosocial ∼ well-being), path b (well-being ∼ MS symptoms), path c’ (direct effect: psychosocial ∼ MS symptoms), Indirect effect (Psychosocial ∼ Well-being ∼ MS symptoms).
HS = High strain, LS = Low strain. ∗significant at p < 0.01 after Bonferroni correction, ∗∗< 0.001, Indirect effect: ‡Significant at 99% Bootstrap Confidence Interval (CI) did not include zero.
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With respect to job security, although there is a sig-
nificant path between job security and well-being but
no evidence of well-being would mediate the effect
of job security on the occurrence of MS symptoms. It
might be explained that the use of single-item mea-
sure could not capture different facets of security
which might not be only uncertainty about the fear
of losing one’s job, but also financial crisis and risk
of not being able to adapt with changes to tasks and
working conditions [14, 36, 68]. Nevertheless, the
use of single-item measure of job security was also
adopted prior studies [62, 63] because of its more
convenient and feasible features in the current time
of crisis.

In spite of these insignificant paths, we may not
rule out the association between job strain and job
security and MSDs. Our univariate analysis (see
Table 2) shows that job strain and job insecurity were
associated with upper body part symptoms which
indicate that their impact on MS symptoms may be
exerted through some other unobserved mediators.
Some scholars demonstrated other psychological
strain such as depression symptoms, anxiety, or emo-
tional resilience may mediate the association between
these risk factors and MSDs [21, 24, 68]. Besides,
in this study we used more conservative confidence
interval (99%) instead of 95% because of multi-
ple tests. Different results’ interpretations might be
expected depending on disciplinary norms, or other
researchers’ beliefs about the relative risks and costs
of Type I relative to Type II errors [59].

Meanwhile, we were also unable to find evidence
of an association between each psychosocial factor,
well-being, and risk of experiencing lower limb pain,
or that well-being would mediate the effect of these
factors on lower limb pain. A plausible explanation
might be attributed to our sample mostly consisted of
white-collar workers whose jobs are characterized by
computer-based work. Such work is strongly related
to the prolonged sedentary position which may lead
to the prevalence of upper body and low back pains,
rather than lower limb pains, and can be exacerbated
during working from home [3]. Furthermore, most of
the clinical and psychological research on the interre-
lationships between psychosocial factors and MSDs,
as synthesized in recent systematic reviews, focused
on the MSDs in the neck, shoulder, and lower back
[14, 19]. Very few studies have been undertaken to
assess the risk factors for lower limb pains which have
been also the lowest rate suffered among the working
population as compared to other body regions [24,
45, 69].

4.1. Practical implication

Our findings suggest the importance of maintain-
ing well-being to reduce the occurrence of adverse
health outcomes in terms of the prevalence of mus-
culoskeletal symptoms. While in the past, preserving
musculoskeletal health and the prevention of MSDs
were mainly focused on physical activity or tradi-
tional ergonomics and human engineering, recent
studies showed the important roles of psychoso-
cial stressors through the mediation of psychological
health. The pandemic situation has been strongly
associated with impaired psychological well-being
which may lead to adverse physical health outcomes
such as MSDs, so the organization can help main-
tain employees’ well-being by keeping stressors to
a minimum [36]. Our finding confirmed that during
the pandemic the psychosocial risk factor is likely to
move toward work-life balance. Therefore an orga-
nization may develop strategies to support workers
to meet both their work and life responsibilities,
for example by increasing flexibility in working-
time arrangement, focusing on the quality rather than
quantity of work, and providing employees who are
experiencing work-life conflict with psychological
well-being support [36].

4.2. Limitations and future research

One of our study limitations was the cross-sec-
tional study design which limits causal inference.
We are also aware of the limitations that, due to the
current crisis time and resource constraints, the cho-
sen method and sampling strategies through online
questionnaires raise validity concerns. Our sampling
approach was a combination of convenience and
snowball sampling strategy in which participants
could invite others in their network. This approach
introduced bias because the technique itself increases
the risk that the sample will not be representa-
tive of the population. Generalizability is limited
because our sample was predominantly highly edu-
cated individuals and white-collar workers. However,
this sampling strategy allowed us to gain preliminary
information on an important and rapidly evolving
issue. Next, our sole reliance on self-report data may
also raise reporting and selection bias. Therefore, the
findings should be taken with caution. Future studies
should use more rigid research methods by adopting a
longitudinal study design and a probability sampling
technique to better explain the causal links between
psychosocial factors, mental well-being, and MS
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symptoms. Third, we did not evaluate ergonomic con-
dition such as physical demands, workstation design,
and work environment of which the combination with
psychosocial risks can explain the model better [11].
Expansion of the further model could also integrate
other psychosocial stressors such as leadership and
social support which are of particular relevance to
be explored during the current pandemic situation.
Furthermore, selecting specific occupations or job
position of interest, such as managers or teachers,
is important for model validation. Finally, we did
not assess the feedback loops of the influence of
MS symptoms on psychosocial risk factors as sug-
gested some MSDs models [11, 17]. Future research
is required to evaluate these pathways employing a
more advanced analysis.

Notwithstanding the above-mentioned drawbacks,
this study provided preliminary evidence on the effect
of COVID-19 on Indonesian employees’ physical
and psychological health. To our best knowledge,
this is the first study to investigate the relation-
ship between specific psychosocial factors during the
pandemic and musculoskeletal pain through the well-
being pathway which offers insights into the more
complex relationship of the stress process model.

5. Conclusion

Some psychosocial risk factors may occur as a
result of the COVID-19 crisis, inducing the risks
for the development of MSDs and reduced psycho-
logical well-being. The current study’s outcomes
demonstrate that lower work-life balance is associ-
ated with reduced well-being which in turn lead to
higher occurrences of musculoskeletal symptoms of
the upper part and lower back during the pandemic.
No evidence of the relationship between job strain,
job security, well-being, and MS symptoms suggest
that specific psychosocial risks may be more relevant
for specific occupations and circumstances. To main-
tain employees’ performance, organizations need to
develop proper strategies to minimize role conflicts
between work and personal life which could result
in reduced well-being and in turn, musculoskeletal
complaints.
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kari-Juntura E, Riihimäki H. Mental stress and psycho-
social factors at work in relation to multiple-site
musculoskeletal pain: A longitudinal study of kitchen work-
ers. Eur J Pain 2011;15:432-8. https://doi.org/10.1016/
j.ejpain.2010.09.005.

[19] Hauke A, Flintrop J, Brun E, Rugulies R. The impact
of work-related psychosocial stressors on the onset of
musculoskeletal disorders in specific body regions: A
review and metaanalysis of 54 longitudinal studies. Work
Stress 2011;25:243-56. https://doi.org/10.1080/02678373.
2011.614069.

[20] Kodom-Wiredu JK. The Relationship between Firefight-
ers’ Work Demand and Work-related Musculoskeletal
Disorders: The Moderating Role of Task Characteris-
tics. Saf Health Work 2019;10:61-6. https://doi.org/10.
1016/j.shaw.2018.05.004.

[21] Eatough EM, Way JD, Chang CH. Understanding the
link between psychosocial work stressors and work-related
musculoskeletal complaints. Appl Ergon 2012;43:554-63.
https://doi.org/10.1016/j.apergo.2011.08.009.

[22] Di Stefano G, Venza G, Aiello D. Associations of Job
Insecurity With Perceived Work-Related Symptoms, Job
Satisfaction, and Turnover Intentions: The Mediating Role
of Leader-Member Exchange and the Moderating Role
of Organizational Support. Front Psychol 2020;11:1329.
https://doi.org/10.3389/fpsyg.2020.01329.
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