
 

----------------------------------------------------------------------------------------------------------------------------------------
Archives of Hygiene Sciences                                                                       Volume 1, Number 2, Autumn 2012 

© 2012 Publisher: Research Center for Environmental Pollutants, Qom University of Medical Sciences. All rights reserved. 

•Arch Hyg Sci 2012;1(2):33-40
•Journal Homepage: http://jhygiene.muq.ac.irRESEARCH ARTICLE

33 

 

 

Farideh Sadeghiana, Mehdi Raeib*, Mohammad Amiric 
a Department of Occupational Health, School of Health, Shahroud University of Medical Sciences, Shahroud, Iran. 
b Department of Basic Sciences, School of Medicine, Qom University of Medical Sciences, Qom, Iran. 
c Department of Public Health, School of Health, Shahroud University of Medical Sciences, Shahroud, Iran. 
*Correspondence should be addressed to Mr. Mehdi Raei; Email: raei@muq.ac.ir 

 

 

Work-related Musculoskeletal Disorders 
(MSDs) are a wide group of harmful 
inflammatory diseases that can cause pain and 
disability in the functions of neck, shoulders, 
elbows, arms, wrists, and hands. In these 
disorders, tendons, nerves, muscles, blood 
vessels, and joints are damaged (1). Many 

studies have shown that these disorders have 
extensive financial effects on individuals, 
organizations, and societies (2). Therefore, 
prevention of MSDs among workforces is a 
national priority in many countries (3). 

Neck (4) and shoulder pains (5) are among 
the most prevalent diseases which can lead to 
disability, sickness absence, and large expenses 
for individuals and societies. These disorders 
are more prevalent in some occupations than 
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 Background & Aims of the Study: In developing countries, with increasing use of 
computer systems, millions of computer workers are at high risk of neck and shoulder 
pains. The aim of this study was to assess the relationships between work-related physical 
and psychosocial factors and persistent neck and shoulder pains among computer office 
workers. 

Materials & Methods: This longitudinal study with 1-year follow-up was conducted 
among all eligible computer office workers (n=182) of Shahroud universities (northeastern 
Iran) in 2009-2010. “Cultural and Psychosocial Influences on Disability (CUPID)” 
questionnaire was used to collect data on demographic characteristics, physical, 
organizational and psychosocial factors at work, and neck and shoulder symptoms. Chi 
square and logistic regression analysis was used to analyze the data through SPSS version 
16. 

Results: Computer office workers with the mean±SD age of 32.1±6.7 years and the 
mean±SD weekly work hours of 47.4±8.2 participated in this study. At the baseline 39.6% 
of workers reported neck and shoulder pains. At one year follow-up, 59.7% of them 
reported neck pain and 51.3% reported shoulder pain. Significant relationships were found 
between persistence of neck and shoulder pains and age, gender, and decision latitude at 
work. 

Conclusions: Although neck and shoulder pains were equally prevalent among the study 
group, after one year follow up, persistent neck pain was more than shoulder pain. Age, 
gender, and decision latitude at work were identified as risk factors for both pains. 
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others. Millions of computer operators are 
among those who are at the risk of 
neck/shoulder pains (6). Many studies have 
indicated associations between working with 
computer and neck/shoulder and upper 
extremities pain (7-11). 

A study conducted among computer office 
workers in Sri Lanka showed that neck and 
shoulder pains with frequencies of respectively 
36.1% and 34.2% were the most prevalent 
among all MSDs (6). Eltayeb and colleagues, in 
a study among computer office workers in 
Sudan found that neck and shoulder pains with 
respectively 62% and 56% of frequencies were 
the most prevalent MSDs (12). Also, results of 
a research among computer office workers in 
New Zealand indicated that neck pain as the 
most prevalent MSDs was reported by 74 
people (51%) and shoulder pain by 56 people 
(28%) over past 12 months (13). 

The prevalence and risk factors of MSDs in 
developing countries are under study (6) but 
they have not been fully recognized yet (14). 
Studies have shown that possible risk factors 
can include intensity of previous pain (15), 
presence of other MSDs (14), and physical and 
psychosocial work-related risk factors 
(6,8,10,14,15). In Iran, very few studies have 
been conducted on neck/shoulder pains and 
their persistence among computer office 
workers.  

Aims of the study: The aim of the present 
study was to determine the prevalence, 
incidence and persistence of neck/shoulder 
pains, and the risk factors associated with this 
persistence among computer office workers of 
universities in Shahroud, northeastern Iran. 

 

The present research is a longitudinal study 
with 1-year follow-up. This study was 
conducted among all eligible computer office 
workers (n=182) employed in four universities 
in Shahroud (located in the northeastern Iran) 
including “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, first at baseline from July 
2009 to March 2010, and a year later at follow-
up from July 2010 to March 2011. The 
inclusion criterion of the study was one year or 
more working with computer for at least four 
hours a day. Exclusion criteria were 
Neck/shoulder pains due to trauma and 
accidents. 
Data were collected through the standardized 
“Cultural and Psychosocial Influences on 
Disability (CUPID)” questionnaire (16). The 
questionnaire was translated from English into 
Persian and then independently back-translated 
to English with amendment of the Persian 
version where problems were identified. This 
questionnaire includes demographic 
characteristics (age, gender, level of education, 
height, smoking status, work hours, work 
experience, etc.) physical factors of work 
(repeated movements of the wrist or fingers, 
repeated bending and straightening of elbows, 
lifting weights of 25 kg or more by hand, 
kneeling and squatting, working with hands 
above shoulder height for longer than one hour, 
working under time pressure, temporary 
employment or receiving salary based on the 
quantity of work, second job, etc.), and 
psychosocial factors at work (bonus, decision 
making, colleagues’ or supervisor support, job 
satisfaction, job security, etc.). Some items 
were also adapted from the Nordic 
questionnaire (17). At baseline, participants 
were asked about pains in the neck and 
shoulders lasting for at least a day over the past 
12 months. At follow up, they were asked about 
neck and shoulder pains lasting for at least a 
day over the past month. Figures of neck and 
shoulders were included in the questionnaires. 

Those who had reported no pain at baseline 
but reported pain at follow-up were studied to 
estimate the incidence of pain, and those who 
had reported pain at baseline over the past 12 

Materials & Methods 
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months and also at follow-up reported pain over 
the past month were studied to estimate the 
persistence of pain. 

Data analysis: Associations between 
variables were tested through Chi square and 
logistic regression tests, with statistical 
significance set at a level of p <0.05, and were 
summarized as odds ratios (ORs) with 
associated 95% confidence intervals. SPSS 
software version 16.0 was used to analyze the 
collected data. 

 

At the baseline, 182 computer office workers 
participated in the study. Table 1 summarizes 
the individual and psychosocial characteristics 
of the study participants. The mean age of the 
participants was 32.1 years (SD=6.7) and the 
mean weekly work hours was 47.4 hours 
(SD=8.2). Fifty percent (n=81) of the study 
population had worked for longer than 5 years 
in their current position. Most of the 
participants (64.8%) were females and 3.8% 
smoked cigarettes. 33.7% had a feeling of job 
security and 68.3% reported working under 
time pressure. From 182 participants at baseline 
of the study, 91.2% (n=166) participated at 
follow-up one year later. The results of this 
study on neck and shoulder pains are separately 
discussed in what follows. 

Neck pain: At the base-line of the study, 
39.6% (n=72) of computer operators reported 
neck pain over past 12 months. The prevalence 
of neck pain among women (50.8%) was much 
greater than that among men (18.7%). But from 
those who had not reported neck pain at the 
baseline, 19 people (19%) reported incidence of 
neck pain at follow up. The incidence rate of 
neck pain among men was greater than women 
(27.9% vs. 12.3%). 59.7% (n=43) of the 
participants who had reported neck pain at 
baseline also reported pain one year later at 
follow-up. 38.1% (n=16) of them had referred 
to physicians due to neck pain. Just like the 
incidence of neck pain, the persistence of neck 

pain was greater among men than among 
women (81.8% vs. 61.8 %). 

The persistence of pain had also caused 
disability in the study group, so that 4 people 
(33.3%) had problem getting dressed and 29 
people (69%) had problems performing the 
chores around the house and for one participant 
(2.4%) getting dressed was even impossible. 

Table 2 shows the prevalence, incidence and 
persistence of neck pain for different genders of 
the participants. In studying the related risk 
factors for persistent neck pain, the Chi square 
results showed significant relationships 
between persistent neck pain and age (p=0.01), 
gender (p=0.031), age of finishing education 
(p=0.030), and decision making on how to 
perform work (p=0.003). The association 
between cigarette smoking and persistent neck 
pain showed no significance (p=0.77). 

Logistic regression analysis was used to 
investigate the simultaneous relationships 
between these variables and the persistence of 
neck pain (so that effects of possible 
confounding factors could be controlled). Those 
variables in the univariate analysis, which 
showed a significant relationship with neck 
pain (p<0.1) entered the logistic regression 
analysis model. According to Table 3, 
associated risk factors of persistent neck pain 
were found to be gender (p=0.03), age 
(p=0.003), and decision latitude at work 
(p=0.05). 

Shoulder pain: At the baseline of the study, 
39.6% (n=72) of participants reported shoulder 
pain. These people reported more pain in the 
right shoulder than in the left one (39.8% vs. 
13.9%) and other participants reported pain in 
both shoulders. It is worth mentioning that 94% 
of the participants were right-handed. 
Prevalence of shoulder pain was generally 
higher among women compared to men (44% 
vs. 33.3%). In this study, 30.9% of the 
participants who had not reported shoulder pain 
at the baseline, reported incidence of shoulder 
pain one year later at follow up. Incidence of 
shoulder pain among women was greater than 

Results 
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among men (34.5% vs. 25.6%). In this study, 
53.6% (n=37) of the participants who had 
reported shoulder pain at baseline, reported 
persistence of shoulder pain at the follow-up. 
Just like the prevalence and incidence of 
shoulder pain, the persistence of shoulder pain 
was greater among women than among men 
(58.8% vs. 38.8%). 14 people (37.8%) with 
persistent shoulder pain had referred to 
physicians because of shoulder pain.  

Persistent shoulder pain had also caused 
disability in the study group, so that 32.4% 
(n=12) had problem with combing hair, 21.6% 
(n=8) with bathing, 37.8% (n=14) with getting 
dressed, and 62.2% (n=23) with performing the 
chores around the house. For one participant 
(2.7%), combing hair, bathing, getting dressed 
and performing the chores around the house 
were impossible.  

Table 4 shows the prevalence, incidence, 
and persistence rates of shoulder pain among 

participants on the basis of gender. 

The evaluation of risk factors related to the 
persistence of shoulder pain through Chi square 
showed significant relationships between 
persistent shoulder pain and gender (p=0.025), 
working under time pressure (p=0.041), and 
deciding when to take a break (p=0.023). Then, 
the logistic regression analysis was used to 
control confounding factors and to assess the 
simultaneous effects of the independent 
variables on the persistence of shoulder pain. 
Then, the variables in the univariate analysis, 
which had shown significant relationships with 
persistence of shoulder pain (p<0.1) along with 
the background variable of age were entered 
into logistic regression analysis. Table 3 shows 
significant relationships between persistent 
shoulder pain and age (p=0.049), gender 
(p=0.034), and decision latitude at work 
(p=0.05).  

Table 1) Characteristics of study population (computer office workers, N=182) 

Characteristics Mean±SD 
Age 32.1±6.7 
Height 165.6±7.5 
Hours per week 47.4±8.2 
Categorized variables Frequency Percent 

Gender 
Female 118 64.8 
Male 64 35.2 

Job history >5 years 91 50 
Right handed yes 171 94 

Education 
High school 63 34.6 

Undergraduate 32 17.6 
Bachelors 87 47.8 

Age finished education 
<19 58 31.8 
>19 124 68.1 

Smoking yes 7 3.8 
Work-related physical and psychosocial factors    
Repeated movements of the wrist or fingers for more than four hours yes 163 89.6 
Repeated bending and straightening of elbow for longer than one hour yes 148 81.3 
Working with hands above shoulder height 1+ hour Yes 73 40.1 
Lifting weights of 25 Kg or more by hand Yes 13 7.1 
Kneeling or squatting for longer than one hour Yes 34 18.7 
Piece work Yes 25 13.7 
Working under pressure to complete tasks by a fixed time Yes 123 68.3 
Deciding about how to do work (never, seldom) Yes 48 26.3 
Deciding about work time table and breaks (never, seldom) Yes 104 57.1 
Support from colleagues supervisor/manager (never seldom)) Yes 43 24.4 
Satisfaction  with job Yes 134 73.6 
Job security Yes 61 33.7 
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Table 2) Prevalence, incidence, and persistence of neck pain of study population  
(computer office workers, N=182) 

Gender 
Prevalence of neck pain at 
baseline over previous 12 

months (n=182) 

incidence of neck pain over 
past one month at follow up 
(n=97, female=57, male=43) 

persistence of neck pain over 
previous one month at follow up 

(n=66, female=55, male=11) 
Male (n=64) 12 (%18.7) 12 (%27.9) 9 (%81.8) 

Female 
(n=118) 

60 (%50.8) 7 (%12.3) 34 (%61.8) 

Total 72 (%39.6) 19 (%19.5) 43 (%65.1) 

 
 

Table 3) Odds ratio (OR) and 95% confidence intervals for persistence of neck and shoulder pain 
 among study population (computer office workers, N=182) 

Risk factors N OR 
95% 

CI for OR 
p-value 

Neck pain     

age - 1.09 1.03- 1.16 0.003 

Gender 
male 9 1   

female 34 3.06 1.09- 8.58 0.03 

Age finished education 
<19 20 1   
>19 23 0.69 0.31- 1.5 0.374 

Smoking 
No 40 1   
Yes 3 3.7 0.45 -31.2 0.221 

Deciding about How do work 
Yes 24 1   

No 19 2.2 0.99- 5.15 053 

Shoulder pain     
age  1.07 1.01- 1.1 0.034 

Gender 
male 7 1   

female 30 2.8 1.0 -7.9 0.049 

Education 
Bachelor 14 1   

Undergraduate 2 0.46 0.091- 2.4 0.357 
High school 21 2.4 0.94 -6.3 0.068 

Piece work 
yes 2 1   
No 35 2.8 0.57 -14.0 0.204 

Working under pressure to complete tasks 
by a fixed time 

No 6 1   

yes 30 2.5 0.85- 7.1 0.097 

Deciding about how do work 
Yes 23 1   
No 14 2.4 0.97- 6.2 0.057 

Deciding about work time table and breaks 
yes 10 1   
No 27 1.7 0.67- 4.1 0.273 

 
 

Table 4) Prevalence, incidence, and persistence of shoulder pain  
among study population (computer office workers, N=182) 

Gender 

Prevalence of shoulder pain at 
baseline over previous 12 months 

(n=182) 

Incidence of shoulder pain over 
previous one month at follow up  

(n=97, female=58, male=39) 

persistence of shoulder pain over 
previous one month at follow up  

(n=697, female=51, male=18) 
Right 
side 

Left 
side 

Both 
sides 

Right 
side 

Left 
side 

Both 
sides 

Right 
side 

Left 
side 

Both 
s ides 

Male 
(n=64) 

11 (%17.2) 1 (%1.6) 8 (%12.5) 7 (%17.9) 1 (%2.6) 2 (%5.1) 4 (%22.2) 1 (%5.5) 2 (%11.10) 

Female 
(n=118) 

17 (%14.4) 9 (%7.6) 26 (%22) 9 (%15.5) 7 (%12.1) 4 (%6.9) 17 (%33.3) 5 (%90.8) 8 (%15.7) 

Total 28 (%15.4) 10 (%5.5) 34 (%18.7) 16 (%16.6) 8 (%8.2) 6 (%6.2) 21 (%30.4) 6 (%88.7) 10 (%14.5) 
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In this study, prevalence of both neck and 
shoulder pains among computer operators was 
39.6%, which is less than the results of similar 
studies in Sudan (12), Japan (18) and New 
Zealand (13) and more than the results of 
studies in Germany (14) and Sri Lanka (6).  

In a cross-sectional study by Choobineh and 
colleagues on computer operators working in 
banks of Shiraz (located in the southwest of 
Iran), neck and shoulder pains with respectively 
59.6% and 58.2% of frequency were the most 
prevalent, which are higher than the results of 
the present study (19). Similar studies reported 
greater prevalence of neck pain than shoulder 
pain among computer operators (6,12,13) and in 
some studies, shoulders pain were higher (14). 
Of course, at the follow-up of the present study, 
neck pain showed greater persistence than 
shoulder pain, which is consistent with the 
findings of most studies. 

Moreover, considering individual, physical, 
and psychosocial risk factors, our results 
indicate that age, gender, and decision latitude 
at work have significant relationships with 
persistence of both neck and shoulder pains. 

Similar studies have found significant 
relationships between the female gender and 
MSDs (20,21), which are consistent with the 
finding of this study. A study by Lassen and 
colleagues also showed a significant 
relationship between the persistence of arm and 
elbow pains and female gender, and no 
significant relationship was observed between 
the persistence of arm and elbow pain and age 
(15). However, some other researchers, in line 
with the findings of the present research, have 
also found significant relationships between age 
and work-related MSDs (22, 23). 

Relationship between MSDs and decision 
latitude at work have also been found 
significant in other studies (24,25), which is in 
accordance with the findings of this study. 
Moreover, in a study on 150 computer 

operators in San Francisco, more working hours 
with computer and low decision latitude 
showed significant relationships with MSDs 
(26). 

The results of the present study also indicate 
that people with high school diploma are 
exposed to risk factors of shoulder pain 2.4 
times more than those with bachelor’s degrees. 
It seems that with the increase in the level of 
education, prevention principals of MSDs are 
followed more. Andersen and colleagues also 
reported that low education level increased the 
risk of neck and shoulders pain 1.8 times more 
(27).  

Some other studies also indicated that 
prevalence of back pain was associated with 
low education level (28). Moreover, in a study 
on factors related to returning to work after 
MSDs, higher levels of education were found to 
be an important predictor (29). Some other 
research projects have shown mixed results on 
the relationships between risk factors and 
persistence of neck and shoulder pains (8,30). 

In a systematic review study by De Costa 
and colleagues on work-related MSDs, main 
risk factors for neck pain included cigarette 
smoking, female gender, awkward position at 
work, presence of other MSDs, and for 
shoulder pain, they included heavy physical 
work and psychosocial factors (31).  

Conclusions: Although prevalence of neck 
and shoulder pains among the study group was 
equal, after one year of follow-up, persistence 
of neck pain was greater than that of shoulder 
pain. Age, gender, and decision latitude at work 
were identified as significant risk factors for 
both pains. Therefore, effective interventions 
strategies, management measures, training 
workers on work variety, and providing 
workers with decision latitude at work are 
suggested as possible strategies for preventing 
symptoms of computer-related MSDs. 

 

 

Discussion 



 

---------------------------------------------------------------------------------------------------------------------------------------- 
Archives of Hygiene Sciences                                                                        Volume 1, Number 2, Autumn 2012 

© 2012 Publisher: Research Center for Environmental Pollutants, Qom University of Medical Sciences. All rights reserved. 

•Persistent Neck and Shoulder Pains among Computer ... Sadeghian F, et al./ Arch Hyg Sci 2012;1(2):33-40

39 

 

Acknowledgments: 
The authors specifically thank Professor 

Coggon from UK who supported us in all 
phases of this study. Further, we are also 
grateful to all the participants of the research. 
Funding/Support: 

This study (Project Registration Number: 
8943) has been financially supported by the 
Deputy of Research of Shahroud University of 
Medical Sciences, Shahroud, Iran. 
Conflict of Interest: 

The authors declare no conflict of interest. 

 

1. Buckle PW, Devereux JJ. The nature of work-related 
neck and upper limb musculoskeletal disorders. Appl 
Ergon 2002;33(3):207–17. 

2. Tinubu BMS, Mbada CE, Oyeyemi AL, Fabunmi AA. 
Work-Related Musculoskeletal Disorders among Nurses 
in Ibadan, South-west Nigeria: a cross-sectional survey. 
BMC Musculoskelet Disord 2010;11:12-9. 

3. Spielholz P, Silverstein B, Morgan M, Checkoway H, 
Kaufman J. Comparison of self-report, video observation 
and direct measurement methods for upper extremity 
musculoskeletal disorder physical risk factors. 
Ergonomics 2001;44(6):588-613. 

4. Hush JM, Maher CG, Refshauge KM. Risk factors for 
neck pain in office workers: a prospective study. BMC 
Musculoskelet Disord 2006;7(1):81-5. 

5. Meislin RJ, Sperling JW, Stitik TP. Persistent shoulder 
pain: epidemiology, patho physiology, and diagnosis. 
Am J Orthop 2005;34(12 Suppl):5-9. 

6. Ranasinghe P, Perera YS, Lamabadusuriya DA, 
Kulatunga S, Jayawardana N, Rajapakse S, et al. Work-
related complaints of arm, neck and shoulder among 
computer office workers in an Asian country: prevalence 
and validation of a risk-factor questionnaire. BMC 
Musculoskelet Disord 2011;12:68-78. 

7. Wærsted M, Hanvold T N, Veiersted KB. Computer 
work and musculoskeletal disorders of the neck and 
upper extremity: A systematic review. BMC 
Musculoskelet Disord 2010;11:79-93. 

8. Gerr F, Marcus M, Ensor C, Kleinbaum D, Cohen S, 
Edwards A, et al. A prospective study of computer users, 
I: study design and incidence of musculoskeletal 
symptoms and disorders. Am J Ind Med 2002;41(4):221-
35. 

9. Nakazawa T, Okubo Y, Suwazono Y, Kobayashi E, 
Komine S, Kato N, et al. Association between duration of 
daily VDT use and subjective symptoms. Am J Ind Med 
2002;42(5):421-6. 

10. Brandt LP, Andersen JH, Lassen CF, Kryger A, 
Overgaard E, Vilstrup I. Neck and shoulder symptoms 
and disorders among Danish computer workers. Scand J 
Work Environ Health 2004;30(5):399-409. 

11. Wahlström J. Ergonomics musculoskeletal disorders 
and computer work. Occup Med 2005;55(3):168-76. 

12. Eltayeb SM, Staal JB, Khamis AH, de Bie RA. 
Symptoms of neck, shoulder, forearms, and hands: a 
cohort study among computer office workers in Sudan. 
Clin J Pain 2011;27(3):275-81. 

13. Harcombe H, McBride D, Derrett S, Gray A. 
Prevalence and impact of musculoskeletal disorders in 
New Zealand nurses, postal workers and office workers. 
Aust N Z J Public Health 2009;33(5):437-41. 

14. Eltayeb S, Staal JB, Hassan A, de Bie RA. Work 
Related Risk Factors for Neck, Shoulder and Arms 
Complaints: A Cohort Study Among Dutch Computer 
Office Workers. J Occup Rehabil 2009;19(4):315-22. 

15. Lassen CF, Mikkelsen S, Kryger AI, Anders JH. Risk 
factors for persistent elbow, forearm and hand pain 
among computer workers. Scand J Work Environ Health 
2005;31(2):122-31. 

16. Coggon D. Occupational medicine at a turning point. 
Occup Environ Med 2005;62(5):281-3. 

17. Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, 
Biering-Sørensen F, Andersson G, et al. Standardised 
Nordic questionnaires for the analysis of musculoskeletal 
symptoms. Appl Ergon 1987;18(3):233-7. 

18. Iwakiri K, Mori I, Sotoyama M, Horiguchi K, Ochiai 
T, Jonai H, et al. [Survey on visual and musculoskeletal 
symptoms in VDT workers]. Sangyo Eiseigaku Zasshi 
2004;46(6):201-12. (Full Text in Japanese) 

19. Choobineh A, Nouri E, Arjmandzadeh A, 
Mohamadbaigi A. Musculoskeletal Disorders among 
Bank Computer Operators. Iran Occup Health 
2006;3(3,4):12-7. 

20. Tornqvist EW, Kilbom Å, Vingård E, Alfredsson L, 
Hagberg M, Theorell T, et al. The influence on seeking 
care because of neck and shoulder disorders from work-
related exposures. Epidemiology 2001;12(5):537-45. 

References 

Footnotes 



 

---------------------------------------------------------------------------------------------------------------------------------------- 
Archives of Hygiene Sciences                                                                        Volume 1, Number 2, Autumn 2012 

© 2012 Publisher: Research Center for Environmental Pollutants, Qom University of Medical Sciences. All rights reserved. 

•Persistent Neck and Shoulder Pains among Computer ... Sadeghian F, et al./ Arch Hyg Sci 2012;1(2):33-40

40 

21. Andersen JH, Kaergaard A, Frost P, Thomsen JF, 
Bonde JP, Fallentin N, et al. Physical, psychosocial, and 
individual risk factors for neck shoulder pain with 
pressure tenderness in the muscles among workers 
performing monotonous, repetitive work. Spine 
2002;27(6):660-7. 

22. Kaergaard A, Andersen JH. Musculoskeletal 
disorders of theneck and shoulders in female sewing 
machine operators: prevalence, incidence, and prognosis. 
Occup Environ Med. 2000;57(8):528-34. 

23. Miranda H, Viikari-Juntura E, Martikainen R, 
Riihimäki H. A prospective study on knee pain and its 
risk factors. Osteoarthritis Cartilage 2002;10(8): 623-30. 

24. Bongers PM, Kremer AM, ter Laak J. Are 
psychosocial factors, risk factors for symptoms and signs 
of the shoulder, elbow, or hand/wrist?: a review of the 
epidemiological literature. Am J Ind Med 
2002;41(5):315-42. 

25. Hannan LM, Monteilh CP, Gerr F, Kleinbaum DG, 
Marcus M. Job strain and risk of musculoskeletal 
symptoms among a prospective cohort of occupational 
computer users. Scand J Work Environ Health 
2005;31(5):375-86. 

26. Faucett J, Rempel D. VDT-related musculoskeletal 
symptoms: interactions between work posture and 
psychosocial work factors. Am J Ind Med 
1994;26(5):597-612. 

27. Andersen JH, Haahr JP, Frost P. Risk Factors for 
More Severe Regional Musculoskeletal Symptoms, A 
Two-Year Prospective Study of a General Working 
Population. Arthritis Rheum 2007;56(4):1355-64. 

28. Tang CB, Cai RT, Yang L, Zhang GG, Li Y, Lu QF, 
et al. [An epidemiological study on the relationship 
between musculoskeletal disorders and work load]. J 
Tongji Med Univ 1995;15(1):59-64. (Full Text in 
German) 

29. Straaton KV, Maisiak R, Wrigley JM, Fine PR. 
Musculoskeletal disability, employment, and 
rehabilitation. J Rheumatol 1995;22(3):505-13. 

30. Ostergren PO, Hanson B, Balogh I, Ektor-Andersen 
J, Isacsson A, Orbaek P, et al. Incidence of shoulder and 
neck pain in a working population: effect modification 
between mechanical and psychosocial exposures at 
work? Results from a one year follow up of the Malmö 
shoulder and neck study cohort. J Epidemiol Community 
Health 2005;59(9):721-8. 

31. da Costa BR, Vieira ER. Risk Factors for Work-
Related Musculoskeletal Disorders: A Systematic 
Review of Recent, Longitudinal Studies. Am J Ind Med 
2010;53(3):285-323. 

 

 


