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Although ergonomic factors are commonly considered the main causes of musculoskeletal
disorders among office workers, the biopsychosocial model emphasizes holistic assessment.
This study investigated the relationship between emotional burden and musculoskeletal
pain among 101 administrative staff members at Siileyman Demirel University. Data were
collected using a sociodemographic form, the Nordic Musculoskeletal Questionnaire, the
Visual Analog Scale, the Perceived Stress Scale, and an adverse life events form. Correlation
and linear regression analyses were performed. The mean age was 40.78+8.97 years, and
55.4% of participants were male. The most frequently reported painful regions were the
neck (50.5%), upper back (44.6%), shoulder (41.6%), and lower back (40.6%). Perceived
stress was positively associated with the number of painful body regions and with greater
negative effects of pain on work performance, daily activities, concentration, work quality,
and mood (p<0.05). It was also a significant predictor of pain intensity. These findings
highlight the importance of considering psychosocial factors in the assessment and
prevention of musculoskeletal pain among office workers.

OFiS CALISANLARINDA DUYGUSAL YUK VE KAS ISKELET SISTEMi AGRILARI

ARASINDAKI iLISKININ INCELENMESI

Anahtar Kelimeler

0z

Duygusal ytik
Kas-iskelet sistemi
rahatsizliklar
Ofis calisanlari
Algilanan stres
Ergonomi

Ofis calisanlarinda kas-iskelet sistemi rahatsizliklarinin baglica nedenleri ergonomik
faktérler olarak gériilse de biyopsikososyal model, bu sorunlarin biitiinciil
degerlendirilmesi gerektigini vurgulamaktadir. Bu ¢calismada, ofis ¢alisanlarinda duygusal
yiik ile kas-iskelet sistemi agrisi arasindaki iliski incelenmistir. Arastirmaya Siileyman
Demirel Universitesi'nde gérev yapan 101 idari personel dahil edilmistir. Veriler;
sosyodemografik bilgi formu, Iskandinav Kas-Iskelet Sistemi Anketi, Gérsel Analog Skala,
Algilanan Stres Olcegi ve olumsuz yasam olaylart formu ile toplanmgstir. Degiskenler
arasindaki iliskiler korelasyon ve dogrusal regresyon analizleriyle degerlendirilmistir.
Katilhmcilarin yas ortalamasit 40,78+8,97 yil olup %55,4li erkekti. En sik bildirilen agrili
bélgeler boyun (%50,5), iist sirt (%44,6), omuz (%41,6) ve bel (%40,6) idi. Algilanan stres
diizeyi, agrili viicut bélgesi sayist ile pozitif yénde iliskiliydi (p<0,05). Daha yiiksek stres
diizeyleri, agrinin is performansi, giinliik yasam aktiviteleri, konsantrasyon, is kalitesi ve
ruh hali tizerindeki olumsuz etkilerinin artmasiyla iliskiliydi (p<0,05). Ayrica algilanan
stres, agri siddetinin anlamli bir yordayicisiydl. Bulgular, ofis ¢alisanlarinda kas-iskelet
sistemi agrisinin dederlendirilmesi ve dnlenmesinde psikososyal faktérlerin dikkate
alinmasi gerektigini gdstermektedir.
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1. Introduction

Musculoskeletal disorders (MSDs) are among the
most common health problems associated with loss of
work capacity, functional limitations, and reduced
quality of life. Office workers are at risk of MSD-
related pain due to prolonged sitting, computer use,
and sedentary work postures (Alencar et al,, 2025).
Research indicates that more than 80% of office
workers  have  experienced  musculoskeletal
symptoms in at least one body region within the past
year, with the neck, lower back, and shoulders being
the most affected regions (AlOmar et al, 2021;
Mohammadian et al., 2025; Okan, 2023).

Although MSDs have traditionally been attributed to
physical and ergonomic risk factors, it is now widely
accepted that pain results from the interaction of
biological, psychological, and social factors (Gatchel
et al, 2007; Butler & Moseley, 2013). The
biopsychosocial model has therefore become a widely
adopted approach to the assessment and
management of MSD-related pain (Sampath et al,
2021).

2. Review of Scientific Literature

Emotional burden is a broad concept referring to the
psychological and emotional strain experienced by
individuals when facing stressful, challenging, or
negative events. Its scope may vary according to the
population studied and the context and may include
components such as perceived stress, emotional
exhaustion, anxiety, negative affect, traumatic life
experiences, and work-related emotional demands.
Therefore, there is no single universally accepted
operational definition of emotional burden in
literature. In this study, the concept was addressed
through perceived stress levels and adverse life
events to reflect the general psychosocial strain
experienced by office workers.

Significant associations have been identified between
work-related stress and musculoskeletal symptoms
among office workers (Mohammadian et al., 2025).
Furthermore, workload and accumulated stress in
employee populations have been associated with pain
intensity and pain-related impairment (Brenner-
Fliesser et al., 2024). Psychosocial work factors, such
as effort-reward imbalance, have also been associated
with musculoskeletal pain (Koch et al, 2014).
Another study reported that the co-occurrence of
perceived stress and musculoskeletal pain was
associated with reduced work performance and work
capacity (Lindegard et al., 2014).

In the current literature, there are very few studies
that examine perceived stress, adverse life events, the
number of painful regions, and the functional effects
of pain together. Therefore, the aim of this study is to
examine the relationship between emotional burden
and musculoskeletal pain in office workers, to

investigate the relationship between emotional
burden and the number of painful regions, and to
explore the effects of pain on work performance, daily
life, concentration, work quality, and mood. In the
present study, emotional burden was defined as
perceived stress and adverse life events.

3. Method
3.1. Study Design and Participants

This cross-sectional study was conducted among
administrative staff at Stileyman Demirel University.
Individuals aged 18 years or older who had worked in
desk-based jobs for at least one year and used a
computer for at least 20 hours per week were eligible
for inclusion. The survey link was sent to 150 staff
members. Of the 116 individuals who completed the
survey, 15 were excluded because of missing data or
failure to meet the eligibility criteria, leaving 101
participants for analysis. According to a priori power
analysis conducted using G*Power 3.1.9.7, the
minimum required sample size was 84 participants,
assuming a moderate effect size (r = .30), a
significance level of .05, and statistical power of .80
(Faul etal., 2009).

3.2. Assessment Tools

Demographic information and adverse life events
experienced during the previous month were
collected using forms developed by the researchers.
Musculoskeletal symptoms were assessed using the
Nordic Musculoskeletal Questionnaire, while pain
intensity and the functional impact of pain were
evaluated using the Visual Analog Scale (VAS).
Perceived stress levels were assessed using the
Perceived Stress Scale (PSS) (Hawker et al, 2011;
Cohen et al., 1983; Eskin et al., 2013; Kahraman et al.,
2016; Kuorinka et al., 1987).

The Nordic Musculoskeletal Questionnaire was used
to assess symptoms in various body regions,
including the neck, shoulders, upper back, lower back,
and upper and lower extremities, during the previous

12 months and 7 days (Kahraman et al, 2016;
Kuorinka et al., 1987). The VAS was used to rate pain
intensity and the impact of pain on work
performance, activities of daily living, concentration,
work quality, and mood on a scale from 0 to 10
(Hawker et al., 2011). Perceived stress was assessed
using the 14-item Perceived Stress Scale, which
evaluates the extent to which individuals perceive
their lives as stressful, uncontrollable, and
unpredictable during the previous month (Cohen et
al,, 1983; Eskin et al., 2013). The adverse life events
form was prepared by researchers to assess health
problems, financial difficulties, increased workload,
loss of a loved one, and similar stressful events
experienced during the previous month.
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3.3. Statistical Analysis

This study aimed at answering the following
questions:

(H1) Is there a relationship between perceived stress
and adverse life events, the number of painful body
regions, and pain intensity?

(H2) Is there a relationship between perceived stress
and adverse life events, and the effects of pain on
work performance, activities of daily living,
concentration, work quality, and mood?

Statistical analyses were performed using IBM SPSS
Statistics Version 26.0 (IBM Corp., Armonk, NY, USA).
Continuous variables were presented as mean #*
standard deviation, median, and minimum-maximum
values, whereas categorical variables were expressed
as frequencies and percentages. The assumption of
normality was evaluated based on skewness and
kurtosis falling within the range of -2 to +2. Pearson
correlation coefficients were calculated to assess the
relationships  between  variables.  Statistical
significance was set at p <.05. Correlation coefficients
were interpreted according to their absolute
magnitude based on Cohen’s classification: values of
.10-.29 were considered weak, .30-.49 moderate, and
= .50 strong (Cohen, 1988).

4. Results

Among the 101 administrative staff members
included in the study, 55.4% were male, 44.6% were
female, and 69.3% were married. The participants’
mean age was 40.78 + 8.97 years, and their mean BMI
was 28.16 + 4.90 kg/m? Most participants were right-
handed (91.1%) and had no chronic illnesses
(64.4%). For 76.2% of the participants, daily
smartphone usage was 4 hours or less. Exercise
patterns were classified as follows: those who did not
exercise (54.5%), those who exercised 1-2 days per
week (29.7%), and those who exercised 3 or more
days per week (15.8%). The duration of
uninterrupted work was categorized as those who
took a break within one hour (80.2%) and those who
worked for one hour or longer without a break
(19.8%) (Table 1).

Table 1. Demographic and Work-Related
Characteristics of Participants

BMI 2816 = 15.57-
(kg/m?) 490 40.83
Gender Female 45 (44.6)
Male 56 (55.4)
Marital Single 31 (30.7)
status Married 70 (69.3)
Dominant Right 92 (91.1)
hand Left 9 (89)
Chronic Yes 36 (35.6)
iliness No 65 (64.4)
Daily <4 hours 77 (76.2)
;l:artpgge >4 hours 24 (23.8)
(hours)
Uninterru <1 hour 81 (80.2)
fi:ﬁg work 1 hour 20 (19.8)
(hours)
Exercise None 55 (54.5)
?&Z‘;‘:}:‘g 1-2 days 30 (29.7)
ek) >3 days 16 (15.8)

Total participants: 101, BMI, body mass index; SD,
standard deviation; Min, minimum; Max, maximum.

Variables  Sub- Mean + Min- n (%)
Groups SD Max

Age 40.78 + 20-60

(years) 8.97

Height 168.88 + 150-

(cm) 8.83 190

Weight 80.40 + 45-

(kg) 15.85 135

An analysis of musculoskeletal pain reported by
participants over the past 12 months revealed that
the most affected regions were the neck (50.5%),
upper back (44.6%), shoulders (41.6%), and lower
back (40.6%). Pain-related limitations in daily
activities were most frequently observed in the neck
(23.8%), lower back (21.8%), shoulders (16.8%), and
upper back (15.8%) regions. While 13.9% of
participants reported experiencing no pain in any
region over the past 12 months, 52.5% reported
experiencing no pain-related functional limitations.
Overall, the neck, lower back, shoulders, and upper
back emerged as the most affected anatomical regions
in terms of both pain prevalence and functional
impairment (Table 2).

Table 2. Musculoskeletal Pain-Related Disability
Reported by Participants Over the Past 12

Months
Region Pain Disability
Frequency Frequency
n (%) n (%)
Neck 51 (50.5) 24 (23.8)
Shoulder 42 (41.6) 17 (16.8)
Upper Back 45 (44.6) 16 (15.8)
Elbow 19 (18.8) 4 (4.0)
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Hand / Wrist 25 (24.8) 10 (9.9)
Lower Back 41 (40.6) 22 (21.8)
Hip / Thigh 20 (19.8) 5(5.0)
Knee 39 (38.6) 9 (8.9)
Foot / Ankle 28(27.7) 7 (6.9)
None 14 (13.9) 53 (52.5)

Total participants: 101, n: Number of Participants

When participants’ musculoskeletal pain over the
past seven days was examined, the most affected
regions were found to be the neck (51.5%), upper
back (45.5%), shoulders (42.6%), lower back
(41.6%), and knees (38.6%). The lowest prevalence of
pain was observed in the elbow (19.8%) and
hip/thigh (20.8%) regions. In terms of pain intensity,
the highest average values were observed in the neck
(3.03 £ 3.18), lower back (2.61 * 3.38), shoulder (2.59
* 3.27), and upper back (2.57 + 3.10) regions, while
the lowest value was found in the elbow region (0.95
* 2.09). The median pain intensity was 2 only in the
neck region, while it was 0 in all other regions. Overall,
pain was concentrated in the upper trunk and trunk-
centered regions, and the neck region was found to be
the most affected anatomical region in terms of both
prevalence and pain intensity (Table 3).

Table 3. Prevalence and Severity of
Musculoskeletal Pain Within the Past 7 Days

Regions Pain VAS Mean VAS  VAS
Frequency + SD Media Min-
(n (%)) n (IQR Max
Neck 52(51.5) 3.03+3.18 2(6) 0-10
Shoulder 43(42.6) 259+327 0(6) 0-10
Upper 46 (45.5) 257+310 0(6) 0-10
Back
Elbow 20(19.8) 095+209 0(0) 0-8
Wrist 26(25.7) 121+219 0(2) 0-8
Lower 42 (416) 2.61+338 0(6) 0-10
Back
Hip/Thigh  21(20.8) 1.21+252 0(0) 0-8
Knee 39(386) 214+298 0(4) 0-10

Foot/Ankle 28(27.7) 150+258 0(4) 0-8

Total participants: 101, SD: Standard Deviation, IQR:
interquartile range (25th-75th percentile), Min:
Minimum, Max: Maximum, n: Number of
participants, VAS: Visual Analog Scale

Participants’ total scores on the Perceived Stress Scale
averaged 38.38 + 10.62; scores ranged from 14 to 54.
When adverse life events experienced in the past
month were examined, it was found that 63.4% of

participants reported no adverse events, while 36.6%
reported experiencing at least one adverse life event.
The most frequently reported adverse life event was
health problems that affected daily activities for more
than a week (17.8%); this was followed by financial
difficulties (10.9%) and a significant increase in
workload (8.9%). 3.0% of participants reported
experiencing a serious problem or conflict at work,
while 3.0% reported the loss of a close family member.
In terms of the number of events experienced, 31.7%
of participants reported experiencing one, 3.0%
reported two, and 2.0% reported three different
adverse life events (Table 4).

Table 4. Perceived Stress Levels and Adverse Life
Events Experienced in The Past Month

Variables Mean * Min- n (%)
SD Max
PSS Total Score 3838 + 14-54 -
10.62
Number of adverse life
events experienced
No adverse life events 64 (63.4)
experienced
1 adverse life event 32 (31.7)
experienced
2 adverse life events 3(3.0)
experienced
3 adverse life events 2(2.0)
experienced
Adverse life events
experienced in the past
month*
Health problem 18 (17.8)
affecting daily activities
Experiencing greater- 11 (10.9)
than-usual financial
difficulties
Significant increase in 9(8.9)
workload
Serious 3(3.0)
problem/conflict at
work
Loss of a close family 3(3.0)
member
Hospitalization 0 (0.0)
Unwanted change of 0 (0.0)
residence
End of a romantic 0 (0.0)
relationship
Being physically 0 (0.0)
assaulted
Experiencing 0 (0.0)
theft/robbery
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Total participants: 101. SD: Standard Deviation.
Min: Minimum. Max: Maximum. n: Number of
participants PSS: Perceived Stress Scale

According to the results of the correlation analysis,
the number of painful areas was correlated with
difficulty performing tasks (r=0.582; p<0.001),
difficulty with activities of daily living (r=0.544;
p<0.001), difficulty concentrating (r=0.602; p<0.001),
a decline in work quality (r=0.556; p<0.001), and a
negative impact on mood (r=0.565; p<0.001). In
addition, a weak but statistically significant positive
correlation was found between the total perceived
stress score and the number of painful areas (r =
0.221; p = 0.026). These results indicate that an
increase in the number of painful areas has a greater
negative impact on individuals’ daily functioning and
psychological well-being (Table 5).

While a weak positive correlation was found between
perceived stress levels and difficulty performing tasks
(r = 0.272; p = 0.006), a strong positive correlation
was found between perceived stress levels and
difficulty with daily living activities (r = 0.313;
p=0.001), difficulty concentrating (r=0.358; p<0.001),
a decline in work quality (r=0.355; p<0.001), and a
negative impact on mood (r=0.437; p<0.001). The
strongest relationship was observed between
perceived stress and the negative impact on mood
(r=0.437). These findings indicate that an increase in
perceived stress levels is associated with functional
limitations and psychological distress (Table 5).

Table 5. Relationships Between the Number of
Painful Regions, Pain-Related Impairment, and
Perceived Stress

Number of Painful Perceived Stress

Regions

Variables Correlation p Correlation p
coefficient value coefficient  value

Difficulty 0.582 <0.001 0.272 0.006

performing

tasks

Difficulty in 0.544 <0.001 0.313 0.001

daily life

Difficulty 0.602 <0.001 0.358 <0.001

concentrating

Decline in 0.556 <0.001 0.355 <0.001

work quality

Negative 0.565 <0.001 0.437 <0.001

impact on

mood

Total 0.221 0.026

perceived

stress score

Total participants: 101. r: correlation coefficient. p:
probability value / significance level. level of statistical
significance

According to the results of the hierarchical regression
analysis, after controlling gender, work experience,
exercise routine, daily smartphone use, and
uninterrupted work time, it was found that perceived
stress scores did not make a statistically significant
contribution to the number of painful areas ($=0.144;
p=0.156). In contrast, perceived stress scores were
found to be a significant and independent predictor of
total pain intensity ($=0.225; p=0.025). With the
inclusion of perceived stress in the model, the
proportion of variance explained for total pain
intensity increased from 13.8% to 18.3%, adding 4.5%
to the model’s explanatory power (AR?=0.045). These
findings indicate that perceived stress is more closely
related to pain intensity than to the number of body
regions where pain is felt, and that as stress levels
increase, the total pain intensity experienced by
individuals also increases (Table 6).

Table 6. Results of The Hierarchical Regression

Analysis

Variables Number p Total p

of Painful Pain

Regions 8 Intensity

(VAS) 8

Gender -0.247 0.025 -0.174 0.103
Work 0.071 0.477 0.028 0.772
Experience
Exercise -0.065 0.510 -0.092 0.342
routine
Smartphon  0.118 0.234 0.145 0.136
e use 24
hours
Continuous  0.086 0.390 0.149 0.129
work time
Perceived 0.144 0.156 0.225 0.025*
stress (PSS)
R* (Final 0.146 0.183
Model)
Adjusted R*>  0.091 0.131
AR* (PSS 0.019 0.156 0.045 0.025*
contributio
n)
Model F 2.668 0.020*  3.511 0.004**
B = standardized regression coefficient. p =

significance level (*p<0.05.*p<0.005). R* =
coefficient of determination. AR? = the additional
explained variance provided by the variable added
to the model.
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5. Discussion and Conclusion

This study revealed that the most common
musculoskeletal pain among office workers is
concentrated in the neck, upper back, shoulder, and
lower back regions, and a significant positive
correlation was found between perceived stress
levels and the number of painful regions. Also, it was
observed that as perceived stress levels increased, the
negative effects of pain on work performance, daily
living activities, concentration, work quality, and
mood also increased. In particular, the fact that the
relationship between stress and mood is stronger
than the relationship with other variables points to
the psychological dimension of musculoskeletal pain.
In addition, although this study found that perceived
stress levels were not an independent predictor of the
number of painful areas, they were found to be a
significant predictor of total pain intensity. This
finding suggests that psychosocial factors may
influence the intensity of the pain experience rather
than the anatomical distribution of musculoskeletal
pain. In other words, even if individuals with high
stress levels do not report a greater number of painful
areas, they may perceive their existing pain as more
severe.

In our study, it was determined that the neck region
was the most affected anatomical region in terms of
both pain prevalence and functional impairment. This
finding is consistent with previous studies reporting
that the neck, shoulders, and lower back are the most
affected regions among office workers (AlOmar et al,,
2021; Mohammadian et al, 2025; Mutlu & Yilmaz,
2025). It is believed that prolonged sitting, computer
use, and static postures may be associated with this
condition because they increase mechanical load,
particularly in the cervical region.

Our study found that female employees have a greater
number of painful areas compared to male
employees. This finding is consistent with previous
studies reporting that musculoskeletal pain is more
prevalent among women. While Wijnhoven et al.
(2006) reported that the prevalence of
musculoskeletal pain is systematically higher in
women than in men, Overstreet et al. (2023) reported
that women exhibit more frequent and more severe
clinical symptoms in common musculoskeletal
conditions such as neck pain, low back pain,
osteoarthritis, and rheumatoid arthritis. It is noted
that this difference may stem from hormonal,
biological, and pain perception mechanisms, as well
as psychosocial factors (Wijnhoven et al, 2006;
Overstreet et al,, 2023).

The most important finding of the study is that
perceived stress levels are associated with both the
number of painful regions and the functional effects
of pain. This result indicates that musculoskeletal
pain cannot be explained by physical factors alone.

Systematic reviews examining the relationship
between  psychosocial work  factors and
musculoskeletal disorders have reported that factors
such as job demands, job control, and social support
are associated with the development and progression
of pain (Bezzina et al., 2023). Similarly, work-related
stress has been associated with musculoskeletal
complaints, while accumulated stress has been linked
to greater pain intensity and pain-related impairment
(Brenner-Fliesser et al,, 2024; Darvishi et al., 2024)
This finding is consistent with the biopsychosocial
model, which posits that musculoskeletal pain is
shaped by the interaction of biological, psychological,
and social factors (Gatchel et al.,, 2007; Sampath et al.,
2021).

In our study, we found that as perceived stress levels
increased, so did the effects of pain on work
performance, daily life, and concentration. This
finding is consistent with studies reporting that
musculoskeletal pain negatively affects work
functioning and quality of life (Mutlu & Yilmaz, 2025).
Furthermore, it has been reported that the co-
occurrence of pain and stress is associated with a
decrease in work performance and work capacity
(Lindegard et al., 2014). Maston et al. (2024) reported
an association between perceived stress and
musculoskeletal pain among nurses and emphasized
the importance of psychosocial factors. Yikilmaz et al.
(2024) showed that musculoskeletal pain increases
levels of burnout and reported that pain can have
psychological and occupational consequences. The
results of this study also point to a similar situation.
This indicates that musculoskeletal pain should be
addressed not only as a physical health issue but also
as an occupational health issue related to workers’
productivity and psychological well-being.

The fact that approximately one-third of the
participants reported experiencing at least one
adverse life event in the past month indicates that
psychosocial burdens outside the workplace can also
affect office workers’ health.

Finally, our study has shown that perceived stress is
an independent predictor of total pain intensity. This
finding can be explained by various biopsychosocial
mechanisms. First, central sensitization has been
reported to be associated with pain intensity,
functional impairment, and psychological distress
(Dahmani et al, 2023). Furthermore, it has been
noted that the relationship between stress and pain is
bidirectional: while increased stress levels heighten
pain sensitivity, pain also elevates stress levels,
thereby creating a self-perpetuating cycle (Aboushaar
and Serrano, 2024). Furthermore, workplace
stressors have been shown to increase muscle
activity, particularly in the neck and shoulder regions,
and sustained muscle activity may contribute to
increased pain intensity (Eijckelhof et al, 2013).
When these mechanisms are considered together, it is
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expected that individuals with high stress levels will
perceive their existing pain as more intense, even if
the number of painful areas remains unchanged.

This study has some limitations. Due to its cross-
sectional design, causal inferences cannot be drawn.
Furthermore, the fact that the data collected based on
self-reports may have led to recall bias. Finally, the
fact that the sample consisted of administrative staff
working at a single institution limits the
generalizability of the results.

In conclusion, it has been demonstrated that
musculoskeletal pain is associated with psychosocial
factors and that stress management should be
considered in preventive measures for office workers.
It is believed that future longitudinal studies will shed
more light on the causal nature of this relationship.
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