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<i ,Abstract 
~ •-i )NTRODUCTION: Several epidemiological studies have shown that intensive computer work and other factors 
·t .. of work organization, involving physical and psychosocial exposure to computer work, are associated with 

· increased risk of neck and upper extremity disorders. 

oBJECTIVES:The aim of this study is to present psychosocial work factors and their relationship to 
musculoskeletal symptoms among computer workers. 

l\lA TER~L AND l\:IEfflODS: The Copenhagen Psychosocial Questionnaire (COPSOQ) for assessing 
psychosocial factors at work was used to assess 800 computer workers . 

RESULTS:_ The results show_ed that ~ost res~ondents often worked at a high pace; sometimes received support 
from sUJ_>enors, and were httle sattsfied with work. There was a positive correlation (r = 0.3) between 
quanti tab ve demands at work and neck symptoms. 

CONCf:USI(?N~ Partic~ar a!lention should be paid to psychosocial factors of the work environment, especially 
those wt~ a s1gruficant high nsk of workers acquiring musculoskeletal symptoms, in relation to assistance in the 
work environment, management, workload, and increasing autonomy at work. 
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Introduction 

Several epidemiological studies have shown that intensive computer work and other factors related to 
work organization, involving physical and psychosocial exposure to computer work, are associated with 
increased risk of neck and upper extremity disorders (Sumathy & Raju, 2010). Studies of modem 
working conditions report substantial changes in work organization and content, concerning factors of 
downsizing, just-in-time jobs, time pressure, job demands, and decision latitude (Aronsson, 1999; 
Harenstam et al., 2000). Largely, these changes concern modern computerized work. The psychosocial 
work environment constitutes an important part of an ergonomics evaluation of a workplace. In a 
participatory process, it is important that workers have the opportunity to explain and describe their 
psychosocial work situation and identify problems affecting them Increasing evidence suggests that 
exposure to adverse work organizational characteristics, such as high performance demands, coupled 
with low levels of job control, and low workplace social support, place individuals at increased risk of 
stress and illness (Karasek&Theorell, 1990; Johnson& Hall, 1994). 

There is growing evidence within the occupational health literature that psychosocial work factors 
influence the development of musculoskeletal problems, including low back and upper extremity 
disorders (Bongers, Kremer & Lack, 2002). 
Psychosocial work factors are defined as aspects of the work environment (such as work roles, work 
pressure, and relationships at work) that can contribute to the experience of stress among individuals. 

The National Institute for Occupational Safety and Health (NIOSH) first suggested evidence of the 
relationship between workplace psychosocial factors and upper extremity musculoskeletal problems 
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from their exploratory research (Sumathy & Raju, 2010). Results of this research indicated that Vd 
Display Unit (VDU) operators, who reported less autonomy and role clarity and greater work pre 

I eo 
d . d I k ~ure an management control over theu work processes, reporte more muscu os eletal problems than th . 

counterparts who did not work with VDUs. eir 

Musculoskeletal complaints (MSCs), primarily neck, shoulder, and back pain, are the ma· 
occupational ~ilments. It is well known that unfavorable psychosocial work conditions add to the ri~~ 
of _MSCs (Anes et al., 2001; Hoogendoorn.van Poppel_, Bongers, Koes, &Bouter, 2000; Sumathy& 
RaJ u, 2010). Self-rep01ted demands, control, and social suppo~ have been used as indicators of 
psychosocial work conditions (Karasek& Theorell, 1990). Accordmg to Baro~ and Kenny (Sumathy& 
Raju, 2010), a mediating role of the affective stress response means that there 1s a relationship between 
psychosocial work conditions and MSCs, i.e. higher demands and lower control or social support 
increases the risk of MSCs. In addition, there is a relationship between psychosocial work conditions 
and affective stress, i.e. higher demands and lower control or social support increase the risk of 
negative affective stress responses. Furthermore, the relationship between psychosocial conditions and 
MSCs is eliminated (complete mediation), or at least significantly reduced (partial mediation), by 
administering effective responses. 

The National Institute for Occupational Safety and Health (NIOSH, 1997) outlines five psychosocial 
factors that are related to back and upper extremity disorders: job satisfaction, intensified workload, 
monotonous work, job control, and social support. 

The aim of this study is to present the psychosocial work factors and their relationship to 
musculoskeletal symptoms among computer workers. 

Material and Methods 

This research represents a cross-sectional study of computer operators. Prior to staiting, researchers 
obtained the relevant permit from the necessary authority of the institution through which the research 
was conducted. The study included 800computer operators, employed across several institutions in 
Bitola, in the Republic of Macedonia. 

The questionnaire developed to survey these employees was based on the Nordic questionnaire 
(Kuorinka et al., 1987) and parts of the Copenhagen Psychosocial Questionnaire 
(COPSOQ;Kristensen, 2002). 

The standardized Nordic questionnaire applies to epidemiological studies for detecting back, neck, and 
shoulder pain, but does not apply to clinical diagnosis (Crawford, 2007). 

The Nordic questionnaire can serve as either a questionnaire or a structured interview. The repo1ting 
of skeletal muscle discomfort is significantly higher when the questionnaire is part of a study focused 
on musculoskeletal problems and other work factors rather than it being part of a periodic health 
examination of employees (Andersson, Karlehagen & Jonsson, 1987). 

The COPSOQ is a questionnaire of varying lengths, depending on whether it is for the assessment of 
psychosocial factors at work, the health status of workers, or for specific individual reasons. Its main 
purpose is to enhance research and help implement practical interventions at a workplace (Kristensen, 
Hannerz, H0gh & Borg, 2005). The concept of the questionnaire for psychosocial assessment in the 
workplace is valid and reliable, and is an internationally recognized tool for researching and 
implementing intervention at a workplace. It is also comprehensive and includes relevant measures, 
and according to some theories, is an important factor in the workplace. There are several versions to 
facilitate communication between different researchers in areas related to the assessment of health and 
living conditions at a workplace (Kristensen, Hannerz, H0gh & Borg, 2005). 

Data analysis was performed using the statistical program, ST AT FOR WINDOWS, with results given 
as proportions of the arithmetic mean and standard deviation. The statistical significance level was 
p<0.05. Descriptive statistics and cross correlations of the psychosocial questionnaire results were 
performed using ST AT A 11 0 Statacorp. 

Results 

The research was conducted with 800 respondents, whose daily work included mandatory computer 
operation for at least one hour. Everyone were aged 42 ±10. 76 years. Of these respondents, 54% were 
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females and 46% were males~ 28% had claimed musculoskeletal sympto~, and of these claimants, 
57% were females with average age of 41. 91±11 . 72 years. A study into prevalence of symptoms 
experienced by respondents during the preceding 12 months demonstrated that most respondents had 
symptom; in the neck (23%), shoulder (18%), and, to a lesser degree, the elbow region (5%; 
Prodanovska-Stojchf;vska, Jovanovic & Jovanovska, 2015). 

Table 1: Descriptive statistics of the psychosocial questionnaire results from responses of 800 
computer workers 

Variable Observation Aritbmeticmean 
l. Do you eet behind with your work? 

Standard Min Max deviation 

Always 800 0.010 
Often 800 0.028 
Sometimes 800 o. 119 
Seldom 800 0.410 
Never . ·· . :· · . · · 800 .. ·: · · - · 0.430 , .. 

2. Do you work at a high pace throughout the day! 
Always 800 0.200 

0.111 0 I 
0.164 0 l 
0.324 0 l 
0.490 0 l 
0.496 :·· ·.:, ··:: O'.\ ·:. .. : .. -. '..-J '. -.,..'::-~ ::. - ( .: 

0.390 0 l -Often . · .. . · ··- · ·· ··•· : 800·· \'..· .. '·· -<, ... . 0380 .; .. . .•-. . 
Sometimes 800 0.340 · 0.480 · · .; . .- '.• . · · '.'0 •: .. ,.,,,,,;,,:,..:·.·/:· . 1 :· .:; ':_··, ·•,.>·.·.;.:_:: 

Seldom 800 0.060 
Never 800 0.006 

3. Does vourwork out ou in emotionaUw disturbine situations? 
Ahvays 800 0.050 
Often 

0.470 
0.240 
0,078 

0.220 

0 l 
0 1 
0 

0 

0 Sometimes· . 
Seldom 800 0.270 0.440 O l 
Never 800 0.118 0.320 o 1 

4. Can you influence the amount of work assigned to you! 
Always 800 0.113 0.318 
Often 800 0.188 0.390 

0 1 
0 1 .._. • ··., .·soc,:. .·~:·:. · - 0:280 . .. . , .. r . 0.449 Sometimes . 

Seldom 800 0.256 0.430 
.. . ~- , . o: / . ,~,=-. - a:·-~;,/\':<:': 

Never 800 0.155 0.362 
5. Do you have the oossibility of leamine new thin~ throueb your work! 

0 1 
0 l 

Always 800 0.230 0.420 o 1 
Often 800 0.308 0.460 o 1 

Seldom 800 0.075 0.260 O I 
Never 800 0.038 0. 193 O 1 

6. Does your work requin: you to take the initiative? 
Always 800 0.210 0.410 0 
Often 800 0.285 0.451 0 
Sometimes . soo· ·,c·. (,, ·, 0.3.87'.; ,; .• .. '; ,·_, ':· 0;487 0 . . :·. ' ,. 
Seldom 800 0.069 0.253 0 
Never 800 0.043 0.204 0 

7. Do vou feel that the work vou do is imuortant? 
Always 800 0.043 0.204 0 
Often < l 800 •.• . ·, ;0.430 ... , ' . ().490 .. , . .. ·:o· 

. , 

Sometimes 800 0.380 0.480 0 
Seldom 800 0. 150 0.365 0 
Never 800 0.0130 0.116 0 

8. Does your work have clear objectives? 
Always 800 0.007 0.086 0 l 
Often 800 0.389 0.488 0 I 
Sometimes 800 .. . " 0.430 ' · · .. · 0.495 ·' ' l ,. ·o· 
Seldom 800 0. 164 0.370 0 I 
Never 800 0,01 I 0. 105 0 I 

9. Bow often do you get help and support from wur nearest superior? 
Alwavs 800 0.006 0.0789 0 
Often 800 0.222 0.416 0 
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Sometimes 800 0.315 0.465 0 I -
Seldom 800 0.265 0.442 0 I -
Never 800 0.136 0.343 0 I -

10. Reg~nling_your worn in general, how pleased are you with your job Ha 'fthole, everything taken into 
cons1derahon? 

Very satisfied 800 0.057 0.233 0 I 
Satisfied 800 0.256 0.437 0 I 
Little 800 0.654 0.476 0 I 
Unsatisfied 800 0.070 0.255 0 I 

Very unsatisfied 800 0.019 0. 136 0 I 

11. Do you feel that your wo Ii< drains so much of your energy that it has a negative effect on your private 
life! 

In very large extent 800 0. 157 0.364 0 I 

Lanze extent 800 0.376 ,· 0.485 0 1 

Somewhat 800 0.250 0.433 0 1 

To a small extent 800 0.212 0.409 0 1 

To a very small extent 800 0.171 0.377 0 1 

12. Are conflicts resolved in a fair w.iy? 
In very large extent 800 0.352 0.478 0 1 

Large extent 800 0.377 0.485 0 1 

Somewhat 800 0.062 0.242 0 1 

To a small extent 800 0,035 0. 184 0 1 

To a very small extent 800 0.135 0.342 0 I 

13. Is the wo 1k distributed fairtv? 
In very large extent 800 0.302 0.460 0 1 

Large extent 800 0.409 0.492 0 1 

Somewhat 800 0.084 0.277 0 I 

To a small extent 800 0.066 0.254 0 l 

To a very small extent 800 0. 165 0.371 0 I 

14. In ~eneral, would you say your health is 
Excellent 800 0.300 0.458 0 I 

Very good 800 0.436 · 0.496 · 0 1 

Good 800 0.080 0.271 0 I 

Fair 800 0.016 0.126 0 I 

Poor 800 0.015 0. 122 0 1 

15. How often have you been emotionally exhausted? 
All the time 800 0.155 0.362 0 l 
A large part of the time 800 0.417 0.493 0 I 
Part of the time 800 0.327 0.470 0 I 
A small part of the time 800 0.082 0.275 0 l 
Not at all 800 0.030 0.171 0 l 

16. How often have you been stressed? 
All the time 800 0. 149 0 .356 0 l 
A large part of the time 800 0.377 0.485 0 I 
Part of the time 800 0.35 0.477 0 1 
A small part of the time 800 0.094 0.292 0 I 
Not at all 800 0.006 0.079 0 I 

17. How often have You feel sad? 
All the time 800 0.056 0 .231 0 l 
A large part of the time 800 0.266 0.442 0 I 
Part of the time 800 0.427 0.495 0 l I 

Not at all 800 0.244 0.430 0 l 
18. How often have you are in a bad mood? 

All the time 800 0.007 0.086 0 I 
A large part of the day 800 0.040 0.196 0 l 
Part of the day 800 0.315 ; 0 .465 0 I 
Not at all 800 0.507 0.500 0 I 

Source: Author 

In addition, issues relating to the measurable demands in the workplace positively correlated to 
appearance of symptoms in the wrist and hand (r<O. 3 ). 
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~Table 2. Cronbach's alpha inter-correlation scale 

The average variance between the questions 0.0063 

Number of answers 88 

Cronbach's alpha coefficient 0.8081 

Source: Cortina (1993) 
. 

Discussion 

The results of the Nordic questionnair~ from previous studies showed that the most prevalent 

sympto~ in computer workers are in the neck (48%), upper back (48%), and the lower part of the 

back (42%) areas (Prodanovska-Stojchevska, Jovanovic, Jovanovska & Isjanovska, 2012). These 

results rel~te to potential risk in the relationship between posture and appearance of musculoskeletal 

sympto~ m computer operators, and show that the workers most affected are those who maintain the 

same posture and perform repetitive tasks while working throughout the day, with their head bent over 

in front of the computer (Prodanovska-Stojchevska, Jovanovic & Jovanovska, 2015). 

The analyses of the psychosocial questionnaire results involving 800 computer operators showed that 

the l~rgest number of respondents never delayed their work, often worked at a high pace, and felt 

emotional _stressed. They were s_ometimes affected by the amount of work that had to be performed 

~~ s~meti,mes had_ the opportuni~ to influence new businesses. They felt they could sometimes show 

m1tiative; often beh~ved that _the1r work was important; and that their jobs had clearly defined goals. 

Further, they sometimes received support and help from their manager, were only slightly satisfied 

with their_ work, and considered their work drained them of energy and negatively affected their 

personal hfe to a large extent. They largely resolved conflicts in a fair manner, and considered their 

job as properly distributed and their health as very good. For most of the working time, they felt 

emotionally exhausted, and usually exerted a lot of effort, felt sad sometimes, but were never in a bad 

mood. 

Psychosocial factors in the workplace are one of the most important topics in the modem world 

(European Commission Guidance on work-related stress, 2000; Cox, Griffiths & Rial-Gonzalez, 2000; 

Kompier, 2002; Paoli & Merllie, 2001 ;-Kompier, 2003). A large number of reports and papers from 

the European Union (EU), regarding the exposure to psychosocial stress at work and significant 

consequences of stress in the workplace, indicate a strong interest by the whole of society in this 

problem Among the consequences of stress that need emphasis, are musculoskeletal disorders, 

cardiovascular disease, mental illness, post-traumatic stress disorder, burnout, decreased quality of 

life, absenteeism, decreased motivation for work, and reduced productivity. The EU Member States 

refer to psychosocial factors as having a significant role in the work environment, and European 

institutes for the work environment estimate that psychosocial factors will be the most important field 

of research in the near future (European Agency for Safety and Health at Work, 2000; Marklund, 

2000). The National Institute for Occupational Safety and Health (1997) highlights five psychosocial 

factors associated with pain in the spine and upper limb disorders: job satisfaction, workload, 

monotonous jobs, job control, and social support 

The cross-correlation analysis of psychosocial factors and symptoms among computer operators in this 

present study indicated a positive correlation between measurabl_e indicators of empl?yment (the rate 

at which work is being performed) and the onset of symptoms m th~ neck area, wnst, and h~nd. A 

similar correlation was found between emotional disturbance and mtense effort at work with the 

appearance of symptoms in the shoulder regions of the computer operators surveyed. 

The relationship between psychosocial work factors and the occurrenc~ of musculoskeletal symptoms 

in the upper extremities has been investigated by NIOSH (1997). Their res_ults showed that computer 

operators, who are less autonomous and have greater work demands and higher external c?ntrol over 

their work, suffer from musculoskeletal disorders more frequently than other workers (Snuth, Cohen, 

Stammerjohn, 1981). 
. 

Psychosocial factors have been analyzed in previous studies (Shahla, B_art, Amar & Ro? _A de Bie, 

2009). Data show that increased demands of work, reduced oppo_rturuty to make decisions, wo~ 

pressure, increased exertion, job dissatisfaction, and lack of social support from colleagues an 
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important risk factors for the occurrence of upper limb disorders (Eltayeb, Staal Has 

e 1e, 9). ' 

A study, conducted in Norway, examined job requirements, control in the execution of tasks, so 
support, and effort at work. The results showed a correlation between the execution of difficult task 
th~ workplace and the occurrence of symptoms in the neck and shoulders. These results are consis1 
with other prospective studies in which the jobs requirements were shown as risk factors in 
occurrence of pain in the neck area (Eltayeb et al., 2009; Ariens, Bongers, Hoogendoorn, van 
Wal& van Mechelen, 2002). 

Lena Karlqvist and ·associates (2002) have demonstrated in their study that there is a signific 
association between psychosocial factors and work exertion in terms of musculoskeletal symptoms 
the neck and shoulders. Work effort con-elated moderately with the appearance of symptoms in · 
neck and shoulder in several other studies (Bernard, 1997; Hagberg et al., 1995; Theorell, 1996 ). 

There is a large amount of evidence in literature indicating psychosocial factors in the wor~plac~ ha 
a great role in the appearance of musculoskeletal symptoms and disorders. The results provided m ti 
research are in accordance with those cited in other written material on this topic. 

Conclusion 
The psychosocial working environment denotes a significant part of the ergonomic evaluation ?ft 
working place. It is important to mention that computer workers should_ hav~ the opporturuty 
explain and describe the psychosocial climate at their workplace, and thus identify the problems th 
appear throughout their daily working time. The number of evidenced claims for exposure 
unsatisfactory work conditions, like poor workload organization, increased number of demands, and 
low level of work control and social support in the workplace, that increase the risk of stress ar 
diseases in the exposed workers, is significantly increasing (Karasek and Theorell, 1990). 
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