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Persistent of Neck/Shoulder Pain among Computer Office Workers with Specific 
Attention to Pain Expectation, Somatization Tendency, and Beliefs

Farideh Sadeghian, Mehdi Raei1,2, Mohammad Amiri3

ABSTRACT

Background: Neck and shoulder pains are the prevalent 
complaints among computer office workers. The purpose of  this 
study was to assess the relationship of  somatization tendency, 
expectation of  pain, mental health and beliefs about causation of  
pain with persistence of  neck/shoulder pains among computer 
office workers.
Methods: This research is a kind of  prospective cohort study with 
1‑year follow‑up. It has done among all eligible computer office 
workers of  Shahroud universities (n = 182) in 2008‑2009 and 1‑year 
later. Data were collected using the Cultural and Psychosocial 
Influences on Disability questionnaire. Multiple logistic regression 
analysis was used to analyze the data through SPSS (P < 0.05).
Results: At the baseline 100 (54.9%) of  participants reported 
neck/shoulder pains and at follow‑up 34.3% of  them reported 
persistence pains. Significant relationships were found between 
persistence of  neck/shoulder pains and negative expectation 
about pain in next 1‑year P = 0.002, (odds ratio [OR] =8.3, 95% 
confidence interval [CI]: 2.1‑32.9) and somatization tendency 
P = 0.01, (OR = 6.5, 95% CI: 1.6‑27.4).
Conclusions: Pain expectation and somatization tendency 
recognized as associated risk factors of  persistent neck/shoulder 
pain among computer operators. This confirmed some other 
similar studies on work‑related musculoskeletal disorders in 
Europe countries in recent years.
Keywords: Beliefs, computer office workers, neck pain, shoulder 
pains, somatization tendency

INTRODUCTION
According to the previously conducted studies around the 

world, musculoskeletal disorders (MSDs) are the most prevalent 
disorders among computer operators.[1‑4] The prevalence of  the 
neck and shoulders pain is reported to be high, in comparison 
with the pains in the other limbs[1,5,6] that leading to sickness 
absence and disability, decreasing work efficiency,[7] and extensive 
costs upon the organizations and societies.[8,9] As a matter of  fact, 
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developing appropriate programs and prevention 
of  work‑related MSDs among workers is a national 
precedence in several countries.[10]

However, predictors of  these diseases are 
relatively weak.[8] In addition, previously conducted 
studies have indicated that the related factors of  
persistent neck/shoulder pains can be different from 
the etiological factors.[11] In a study conducted by 
Grooten et al., it is reported that merely almost of  only 
one‑third of  those who suffer from the neck/shoulder 
pains could release from these pains after 5‑6 years.[8]

Although the relationship between MSDs and 
both individual and work‑related factors have 
been studied and confirmed through various 
researches,[12,13] these recognized risk factors do 
not clarify unusual progressive modifications that 
have been detected in chronic pains and disabilities 
attributed to the prevalent MSDs. In 1980s, for 
instance, a disability resulted from arm pain became 
epidemic in Australia, which could not be found in 
the other countries with similar work conditions.[14] 
Furthermore, rate of  disability due to back pain 
increased during the years of  1953‑1992 in Britain, 
although the required physical load at work was 
largely decreasing.[15]

These findings have encouraged the 
hypothesis that the progress and persistence 
of  nonspecific MSDs and related disabilities 
are influenced by culturally‑determined health 
beliefs, in addition to mental health and physical 
activities.[16] Furthermore, several observations 
have been conducted which support the role of  
somatization tendency (i.e., a “general tendency 
to either report or worry about common somatic” 
(nonmusculoskeletal symptoms) on MSDs.[16‑19]

In a longitudinal study conducted by Solidaki 
et al. among 518 nurses, office workers and postal 
clerks in Crete, it was found that persistence of  
MSDs significantly associated with somatising 
tendency, physical loading of  work, and 
beliefs about work‑causation of  pain with odds 
ratio (OR) (95% confidence interval [CI]) of  2.6, 
2.3 and 1.9 respectively.[17]

Ryall et al. in their studies on patients, who were 
receiving primary care and physiotherapy services, 
found that fear‑avoidance beliefs and mental health 
are prognostic factors for arm pain.[20]

In addition, based on the study of  
Warnakulasuriya et al. among 852 computer 
operators, sewing machinists, nurses and postal 

workers in Sri Lanka, low mood and tendency to 
somatize were identified to be constantly associated 
with Musculoskeletal pains.[21]

Coggon et al., indicated that somatizing tendency, 
health beliefs, and low mood could influence the 
persistence of  MSDs and related disabilities more 
than the rate of  acute complaints.[22]

This study conducted considering 
above‑mentioned findings, points and international 
differences in the prevalence of  MSDs and related 
disabilities among occupational groups who are 
carrying out similar tasks, which is not completely 
clarified by the individual and psychosocial risk 
factors. Therefore, this study is aimed to assess the 
relationship of  these new factors with persistence 
of  neck/shoulder pains among computer office 
workers in Shahroud, Iran.

METHODS

Study design and participants
This is a prospective cohort study. All eligible 

computer office workers (n = 182) who were 
employed in four different universities of  Shahroud 
University of  Medical Sciences and its subsidiary 
units and hospitals, Shahroud University of  
Technology, Shahroud University of  Quranic 
Sciences and Shahroud Azad University and its 
subsidiary hospital were selected and followed‑up 
for 1‑year. Inclusion criterion was at least 1‑year 
experience of  being a computer operator with at 
least 4 h/day of  working with computer.

Study instrument
A standardized Cultural and Psychosocial 

Influences on Disability questionnaire[23] completed 
at the baseline (from July 2008 to March 2009) and 
1‑year later at follow‑up was applied to collect the 
required data. Considering the base‑line questionnaire, 
it was included with seven sections each one aimed to 
collect specific data. The first section was about the 
individual characteristics (e.g. gender, age, education 
etc.). For the second one, physical and psychosocial 
work‑related factors (e.g., using a computer 
keyboard for longer than 4 h/day, manual lifting of  
weights  ≥  25  kg,  repeated movements  of   the wrist 
or fingers for longer than 4 h in an average working 
day, time pressures, control at work, support from 
colleagues or supervisor, job satisfaction, decision 
latitude, job security, etc.) were included.
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In the third section, 14 questions were included 
regarding the neck and shoulder pains (elements of  
Nordic Questionnaire)[23] and their disabilities for 
getting dressed and doing normal household jobs. 
Furthermore, a question about the expectation of  
pain (i.e., “if you expect your neck/shoulders pain 
would be a problem for you in next 12 months too?”) was 
added to this section. The next section, included 
with four questions about other people’s pain (e.g., 
“do you know anyone who has had neck pain in 
the past 12 months’ at work or outside”).

In the section five, each worker was faced 
with five statements taken from Fear‑Avoidance 
Beliefs Questionnaire[24] which were about their 
beliefs regarding the causation and prognosis of  
neck/shoulder pains. Three of  the statements 
applied in this section were as the following: “How 
strongly the participant agreed with statements of  
the form,” “your work may cause you to develop 
musculoskeletal pain,” and “rest is needed to get better 
these problems.” The answers were categorized as 
“agree” in the cases that the one agrees completely 
with the statement or “tended to agree.” In the 
sixth section, seven questions (components of  the 
Brief  Symptom Inventory (BSI) questionnaire),[25] 
(faintness or dizziness, pains in the heart or chest, 
nausea or upset stomach, trouble getting breath, 
numbness or tingling in parts of  your body that had 
been distressing during the past 7 days regarding 
the somatizing tendency) were applied.

Mental health by applying the relevant subscale 
of  the Short Form‑36 questionnaire[26] with five 
questions was the subject of  the last section. Some 
of  the questions included in that section are as 
the following: “During the past month were you a 
happy person?,” “Have you felt calm and peaceful?” 
and “have you been a very nervous person?”. 
Validity and reliability of  these questionnaires 
have confirmed in many studies.[27‑29]

In somatization tendency section, each symptom 
was scored 0‑4, depending on the distress it caused.

Furthermore, the optional answers for mental 
health section were as the followings: “All of the 
time,” “most of the time,” “a good bit of the time,” “some 
of the time,” “a little of the time,” “none of the time.” 
The scores attributed to these answers ranged 0‑6.

In somatization tendency and mental health 
section of  questionnaire scores were summed 
and subjects were categorized into three bands, 
representing approximate thirds of  the distribution 

(denoted low, middle, and high) for the whole sample.
At the base‑line, the participants were asked 

about pains in their neck/shoulders lasted for at 
least a day over the past 12 months.

The follow‑up questionnaire was shorter and 
after an interval of  12 months asked about pain in 
the last 1 month. Participants, who had declared 
their agreement for take part at follow‑up, filled 
this questionnaire.

The original questionnaire by the author 
was translated from English to Farsi, and then 
by bilingual person it was back translated to 
English, also confirmed by occupational medicine 
specialists. The pilot study was conducted among 
60 workers who were not included in this study 
in order to test whether the Farsi version of  the 
questionnaire could be satisfactorily understood 
and completed.[30] Reliability of  the questionnaire 
was tested with Chronbach alphas of  0.76.

In this study, neck/shoulder pains, was defined 
as the pains in the neck and/or either the shoulders. 
Furthermore, reported neck/shoulder pain lasting 
for at least a day over the previous 12 months at 
baseline and continuing presence of  pain lasting 
for at least a day over 1‑month at follow‑up defined 
as persistent pain.

Ethical approval required to conduct this 
study was applied and received from the Research 
Committee of  Shahroud University of  Medical 
Sciences.

VARIABLES ASSESSMENT AND 
STATISTICAL ANALYSIS

In order to investigate the associations between 
persistence of  neck/shoulder pains and all of  the 
variables, initially univariate logistic regression 
was applied. Then in order to investigate the 
simultaneous relationships between these variables 
and the persistence of  neck/shoulder pains (i.e., 
with the aim of  effects of  likely confounding 
factors can be controlled), all of  the variables in 
the former process with age, job experience and 
educational level were entered into the multiple 
logistic regression analysis model. And, they were 
summarized as ORs with associated 95% CIs. The 
level of  significance was set up at P < 0.05. For data 
analysis, SPSS (version 16, SPSS Inc., Chicago, IL)
was used.
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RESULTS
From 208 computer office workers employed 

in Shahroud universities, 182 (response rate 88%) 
completed the questionnaire at the baseline and 
91.2% (166) of  them participated at follow‑up 
in 1‑year later. Characteristics of  the selected 
participants at the base‑line and follow‑up are 
summarized in Table 1.

Mean age of  the participants and weekly 
work hours were respectively 32.1 ± 6.7 
(mean ± standard deviation [SD]) years and 
47.4 ± 8.2 (mean ± SD). 50% (n = 81) of  the study 
population had longer than 5 years’ experience 
of  work. Most of  the participants (64.8%) were 
females and 68.3% reported working under time 
pressure. In comparison with the females, the males 
significantly had more second jobs (P < 0.001).

At the baseline of  the study, 54.9% (100) of  
computer operators reported neck/shoulder pains 
at previous 12 months. Prevalence of  neck/shoulder 
pains among the females (63.6%) significantly 
(P < 0.002) was more than the males (39.1%).

57 (34.3%) of  the participants who reported 
pains at the baseline, reported the pains 1‑year 
later at follow‑up. Persistence of  neck/shoulder 
pains also among females was greater than males 
(40.4% vs. 22.8%).

However, based on the results derived from 
the follow‑up, disability due to neck/shoulder 
pains was found to be higher among the females 
than the males. Disability in getting dressed was 
57.7% among the females, in comparison with 28.6% 
found among the males. Furthermore, disability 
in performing the chores was 92.2% and 42.9% 
in the female and male participants. Referring to 
physician was 19 (57.6%) and the number of  males 
who were visited by physicians was higher than the 
females (57.1% vs. 44.4%). Sickness absence due 
to neck/shoulder pains was just reported among 
the female participants at follow‑up (25%).

Based on the results from surveying the related 
risk factors for persistent neck/shoulder pains 
which was conducted with using univariate logistic 
regression, significant relationships between 
persistent neck/shoulder pain and somatization 
tendency (P = 0.0), mental health (P = 0.002) and 
negative expectation of  pain (P = 0.003) were found. 
The OR of this outcome was 5.9 times more in those 
categorized as the middle and high of  somatization 

tendency, in comparison with the low category of  
somatization tendency and 3.2 times more in those 
with low and middle mental health scores versus 
high. Furthermore, persistent of  neck/shoulder 
pains among participants with negative beliefs about 

Table 1: Characteristics of study population at baseline and 
follow-up

Characteristics At base‑line 
(n=182)

At follow‑up 
(n=166)

Mean±SD
Age

Female 31.19±6.51 31.25±6.37
Male 33.77±6.7 33.79±6.56

Work hours/week
Female 45.09±5.78 45.24±5.72
Male 51.5±10.17 51.44±9.84

Frequency (%)
Gender

Female 118 (64.8) 109 (65.7)
Job history

>5 years 91 (50) 86 (51.8)
Education

High school educated 63 (34.6) 60 (36.1)
Under graduate 32 (17.6) 28 (16.9)
Bachelors 87 (47.8) 78 (47)

Work related physical and 
psychosocial factors

Working with hands above 
shoulder height 1+hour

73 (40.1) 67 (40.4)

Lifting weights of 25 
kg or more by hand

13 (7.1) 11 (6.6)

Working under pressure 
to complete tasks 
by a fixed time

123 (68.3) 114 (68.7)

Deciding at work 
(never+seldom)

80 (44) 74 (44.6)

Support from colleagues 
supervisor/manager 
(never+seldom)

43 (24.4) 36 (22.4)

Job security (low) 120 (66.3) 109 (66.1)
Believe about avoiding 
from physical activity 
in the arm, shoulder or 
hands pain (agree)

123 (73.1) *

Somatic distress score 
(middle and high)

36 (21.7) 36 (21.7)

Mental health score (low 
and middle)

17 (10.4) 17 (10.4)

*There wasn’t this question at follow-up. SD=Standard 
deviation
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expectation of  pain was 4 times more than others 
haven’t this belief.

All variables in the former process with age, 
job experience and educational level were entered 
into the logistic regression analysis model. Finally, 
associated risk factors of  persistent neck/shoulder 
pains among computer office workers were found to 
be somatization tendency (P = 0.01), and negative 
expectation of  pain (P = 0.002) [Table 2]. Thus, 
after adjustment for confounding variables the OR 
for persistent neck/shoulder pain was 6.5 (1.6‑27.4) 
in the middle and high versus the low category of  
somatization tendency score and 8.3 (2.1‑32.9) in 
those with negative beliefs about expectation of  
pain. It means persistent of  neck/shoulder pain 
among participants with middle and high score 

of  somatization tendency is 6.5 times more than 
others with low score. Participants with negative 
beliefs about expectation of  pain 8.3 times more 
exposed to these persistent pains. In our study, 
although no associations were found between 
persistent neck/shoulder pain and belief  about 
work‑relatedness of  neck/shoulder pain and 
avoidance from physical activity in these pains, 
result showed these beliefs 1.8 times increase risk 
of  persistent pain.

This study didn’t show significant association 
between individual factors includes work 
experience and work hours per week with persistent 
neck/shoulder pain, although work experience 
increases these pains (OR = 1.5). Furthermore, 
physical and psychosocial risk factors includes, 

Table 2: Physical, organizational, beliefs, somatization tendency and mental health, risk factors for neck/shoulder disorders 
adjusted for age, gender, and education

Risk factors Univariate analysis Multiple analysis
OR (95% CI) P.v OR (95% CI) P.v

Years in job 1.3 (0.68-2.48) 0.42 1.2 (0.32-4.44) 0.78
Work hours/week 0.98 (0.94-1.02) 0.41 0.97 (0.88-1.06) 0.45
Working with hands above shoulder height1+hour 0.72 (0.38-1.4) 0.32 0.46 (0.12-1.7) 0.24
Lifting weights of 25 kg or more by hand 2.5 (0.52-11.86) 0.26 0.20 (0.01-2.7) 0.23
Working under pressure to complete tasks by a fixed time

Yes 1.15 (0.57-2.3) 0.7 1.02 (0.29-3.5) 0.97
Deciding at work

Never/seldom 0.6 (0.44-1.6) 0.84 0.92 (0.28-3.01) 0.89
Sometimes/often 1*

Support from colleagues/supervisor/manager
No 0.77 (0.36-1.65) 0.5 0.44 (0.10-1. 8) 0.26

Feeling security at work
No 0.78 (0.39-1.56) 0.49 1.3 (0.32-5.4) 0.70

Believe about avoiding from physical activity 
in the arm, shoulder or hands pain

Agree 1.3 (0.64-2.8) 0.44 1.8 (0.51-6.25) 0.36
Believe about work-causation of pain in the arm, shoulder or hands

Agree 1.6 (0.80-3.1) 0.18 1.89 (0.48-7.36) 0.36
Knowing someone at work with pain in the neck, arm, shoulder 1.7 (0.9-3.4) 0.09 0.49 (014-1.7) 0.26
Knowing someone outside work with pain in the neck, arm, shoulder 1.4 (0.7-2.82) 0.32 0.33 (0.08-1.45) 0.14
Somatic distress score

Middle and high 5.9 (2.65-13.1) 0.00 6.5 (1.6-27.4) 0.01
Low 1*

Mental health score
Low and middle 3.2 (1.14-8.96) 0.026 2.3 (0.42-13.1) 0.33
High 1*

Expectation of neck/shoulders pain
Yes 4.04 (1.57-10.4) 0.003 8.3 (2.1-32.9) 0.002

*Reference category. OR=Odds ratio, CI=Confidence interval, P.v=P_value
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lifting weights of  25 kg or more by hand, working 
with hands above shoulder height, working under 
pressure to complete tasks by a fixed time, deciding 
at work, support from colleagues/supervisor, 
security at work did not indicate significant 
association with persistent neck/shoulder pain.

On basis of  the results, knowing someone at work 
and outside with pain in the neck, arm, shoulder 
and mental health did not indicate significant 
association with persistent neck/shoulder pain, but 
theses pains among workers with low and middle 
score of  mental health were 2.3 times more than 
high score.

DISCUSSION
In this study, prevalence of  neck or shoulder 

pains among computer operators was found to 
be 54.9%, which is <63% reported in a similar 
study conducted in USA,[31] and more than 
the results of  studies conducted in Nicaragua 
(30% upper extremely pain)[32] and The Netherlands 
(neck/shoulder, arm 54%).[5] In a cross‑sectional 
study performed by Choobineh et al., among 
computer operators working in banks of  Shiraz, 
Iran, neck and shoulder pains with 59.6% and 
58.2%, respectively, in previous 12 months of  
frequency were the most prevalent reported pains, 
which are higher than the results of  the present 
study.[33] Some of  the other studies have indicated 
a range of  10‑62% of  neck/shoulder pains among 
computer users.[34‑36]

Based on the results, 34.3% of  the subjects 
which reported neck/shoulder pains at base‑line 
showed also persistence of  these pains at follow‑up, 
which is less than some studies. In a study 
conducted in Germany, 41% of  the office workers 
reported persistence of  shoulder pains after 1‑year 
follow‑up.[37] Juul‑Kristensen and Jensen, indicated 
in their studies that 61% of  office workers 
in 11 Danish companies showed the symptoms of  
persistence of  neck/shoulder symptoms in days 
after 1‑year follow‑up while persistence of  low 
back or elbow/hand region, were 53% and 41%, 
respectively.[38] These differences in prevalence and 
persistence of  neck/shoulder pains could be related 
to different cultures, different compensation and 
insurance systems.

In this study, prevalence and persistence of  
neck/shoulder pains among female computer 

operators were found to be higher than the males 
which are consistent with the results of  several 
previously conducted studies.[5‑38,39] Repetitive 
work with not as much of  rest, increased contact 
with etiological causes and gender imbalance in 
domestic work are interlinking factors that explain 
gender differences in neck/shoulder pains.

Our results showed that the persistence of  
neck/shoulder pains at follow‑up was strongly 
influenced by somatization tendency and negative 
expectation of  pain at the baseline, raising risks 
some 6.5‑ and 8‑fold.

Regarding to somatization tendency and 
MSDs, many similar studies have found significant 
relationships.[17,40] However, in a study conducted 
in Australia on three groups of  workers including 
office workers, it was indicated that the relations 
between MSDS and somatization tendency was 
weak.[41] At the present, cognitive behavior therapy 
is suggested for somatizing tendency and negative 
belief  about pain in many studies.

In a study in England among 1798 participants in 
working age, persistent arm pain was significantly 
prevalent in persons who believed that arm pain 
would be a problem in future 12 months[19] which 
is consistent with our findings. This is necebo 
effect. However, nocebo effects create completely 
from psychological bases and in many studies are 
related to anxiety; it can be either psychological or 
physiological. Studies have shown brain processes 
of  pain and the central nervous system, especially 
nociceptive portions of  insula, cingulate and 
thalamus may be influenced by expectations as 
psychological factor.[42]

Although in this study mental health was found to 
have significant relation with neck/shoulder pains, 
persistent of  neck/shoulders pains among persons 
with low and medium score of  mental health were 
2.3 times more than others with high score.

In study by Palmer et al., persistent arm pain 
in persons with low score of  mental health were 
significantly prevalent.[19]

A study by Andersen et al., among workers 
who were performing monotonous and repetitive 
work; it was shown that neck/shoulder disorders 
are strongly associated with decreasing of  
health‑related quality of  life.[43]

However, in this study, beliefs about causation 
and prognosis of  neck/shoulder pains were not 
found to have significant relationships; it was 
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greater among participant with these beliefs. In 
studies conducted by Gimeno et al., in Nicaragua[32] 
and Palmer et al., in England[19] workers’ health 
beliefs was significantly associated with MSDs.

In another study, health beliefs about prognosis 
of  pain were associated with the change from 
nondisabling to disabling MSDs (OR 3.7).[44]

Furthermore, the results of  this study showed 
that refereeing to physician for neck/shoulder 
pains was 57.6% and sickness absence due to 
neck/shoulder pain was 25% which both are higher 
than some previously conducted studies (21‑38%) 
and (13‑21%), respectively.[7] It may be related to 
sickness absence compensation, work conditions, 
and belief  about recovery of  pain.

This study introduces several potential 
psychological risk factors, which could be helpful 
for healthcare in assessing the prognosis of  patient 
with neck/shoulder pain. Our study confirms 
the importance of  somatizing tendency and 
negative expectation about pain as risk factors for 
persistence of  neck/shoulder pain among computer 
office workers. This finding is novel in our country 
and needs to be independently replicated in other 
occupations. However, it suggests that interventions 
with the aim of  reducing the persistence of  
neck/shoulder pain should focus on recognizing 
somatization tendency by clinicians and modifying 
negative expectation about neck shoulders pain 
and generally ergonomic intervention should be 
account not only for prevention of  injury but also 
for pleasing workplaces and reducing psychological 
risk factors.

This study was self‑reported questionnaire 
based survey and this is the limitation of  this 
work. However, standardized questionnaire of  
many important risk factors, including physical, 
psychological, social and cultural, with follow‑up 
design and high response rate are the points of  
strength in this study.

Future studies should consider the importance 
of  all the risk factors during longer follow‑up 
interval and workplace interventions about 
worker’s health beliefs and somatization tendency 
and cognitive behavior therapy.

CONCLUSIONS
This study showed that neck/shoulder pains 

still pose a major problem among computer office 

workers and somatization tendency and negative 
expected pain at the baseline of  the study are risk 
factors for persistent neck/shoulder pain after 
1‑year follow‑up. This confirms similar studies in 
Europe countries and importance of  psychological 
factors on work related MSD in recent years.
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