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Introduction
Musculoskeletal discomfort and disorders that are related to work have a multi-factorial origin. Possible
risk factors are physical, psychosocial1 or individual. These factors can reinforce each other or be mediated
by cultural or societal factors. Individual factors include things about a person that they can’t change, e.g.
gender; things that they can change, e.g. exercise levels, and some factors that may be difficult to change,
e.g. coping strategies and personality traits.
Individual factors are of interest to organizations seeking to successfully prevent and manage
musculoskeletal discomfort and disorders since the presence or absence of these factors is likely to
influence the risk of individuals developing problems. This, in turn, has an impact on injury related costs,
absenteeism and productivity.

Gender
Most studies investigating the risk factors of musculoskeletal disorders and discomfort among computer
users have found an association with gender. Cross-sectional studies have shown greater incidence of
reported symptoms amongst females. Bergqvist et al (1995)2 found associations with several
musculoskeletal problems and gender with female gender having a strong, independent influence on
shoulder problems. Karlqvist et al (2002)3 reported that women experienced higher prevalence of
symptoms than men in all body regions and that they were more often exposed to physical and
psychosocial risk factors than men. Similarly, Polanyi et al (1997) 4 found that women reported significantly
higher levels of symptoms than men.
Prospective studies have found that gender also plays a role in the development of musculoskeletal
disorders and discomfort. Kryger et al (2003)5 found that female gender (along with high job demands and
time pressure) were risk factors for the onset of forearm pain with women having a twofold increased risk
of developing forearm pain. Similarly, Jensen (2003)6 and Juul-Kristensen et al (2004)7 found that in a large
follow-up study women were more likely than men to develop shoulder, neck, elbow, wrist, hand and back
symptoms. Gerr et al (2002)8 found when following new recruits the development of neck, shoulder, hand
and arm symptoms or disorders was associated with female gender.
Gender has also being implicated as a factor which influences recovery from severe elbow, wrist and hand
pain with Lassen et al (2005)9 reporting that there was a tendency for women to have a poorer prognosis
than men.
The reasons that female gender is a risk factor for musculoskeletal disorders and discomfort are not clear
though many hypotheses have been proposed. Some suggest a reporting phenomenon, i.e. women report
symptoms more than men10, though in Gerr (2002)8 it was noted that there was also a greater incidence of
examination–confirmed diagnosis among women. In addition, women’s symptoms tend to be more severe
than men’s symptoms, which would not be expected if women report symptoms (of equal severity) sooner
than men11. This provides evidence that a lower threshold of reporting cannot entirely explain women’s
increased risk of symptoms. Some suggest that women have different work tasks with different variations
and durations than men even in the same occupations3, e.g. more data entry type roles with fewer
opportunities for breaks, and that higher job demands and lower decision latitude are experienced by
women which increases their risk to discomfort and disorders. This theory has been disputed by other
studies in which these factors were taken into account and men and women were compared for equal
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circumstances and women still had more symptoms11. Other authors have discussed the ‘double-shift’
influence2, i.e. women work at work and work at home, and ‘women with children at home’ as a specific
risk factor has been associated with musculoskeletal problems2. In addition, the gender differences seen
may be due to an increased biological susceptibility to musculoskeletal discomfort for females or due to
anthropometric differences which make workstations less comfortable for women3.

Conclusion
It is clear that female gender is associated with an increased risk of both incidence and development
of musculoskeletal discomfort or disorders amongst computer users. The reasons for this increased
risk remain unclear.

Sensitivity to stress and a tendency to
continue
Stress has been implicated in the pathway between physical and psychosocial workplace risk factors and
musculoskeletal discomfort and disorders12. A sustained stress response may result in increased muscle coactivation and increased loading on the musculoskeletal system. Also, perceived job stress may reduce the
ability of the musculoskeletal system to recover during or after work and the central nervous system’s
response to perceived job stress may increase sensitization to pain stimuli.
The United Kingdom’s Health and Safety Executive (HSE) 2004 study (Devereux et al12) conducted a
prospective study to investigate whether high perceived job stress and other stress reactions increased the
likelihood of reporting musculoskeletal complaints in a large number of industries including VDU operators
and office workers. They found that individual stress reactions (e.g. symptoms of headaches, loss of
appetite, feeling tense) increased the likelihood of new episodes of upper back, shoulder and wrist and
hand complaints being reported. Perceived job stress was found to be an intermediate factor between
high exposure to both physical and psychosocial work risk factors and self-reported low-back, upper back
and hand and wrist complaints.
Bergqvist et al (1995)13 reported associations with neck and shoulder discomfort and stomach-related
stress reaction if in combination with working with a computer for more than 20 hours per week and
involving repetitive movements. Their other study at this time2 similarly reported that stomach-related
stress reactions increased the musculoskeletal problem impact of both organizational and ergonomic
factors. They also found some effects were associated with fatigue-related stress reactions such as
‘psychological tiredness’ and an ‘inability to relax’.
If an individual’s coping pattern is characterized by factors such as being overwhelmed by time pressures,
an inability to relax and switch off after work and sacrificing too much for the job they are said to have a
high ‘intrinsic effort’. The HSE study12 found that high exposure to both physical and psychosocial1 work
risk factors increased the likelihood that new episodes of musculoskeletal disorders would be reported.
They linked intrinsic effort to the development of low back, neck and hand/wrist problems.
Another concept which has been proposed to help explain the link between physical ergonomics and
psychosocial factors in the development of musculoskeletal discomfort and disorders is that of workstyle.
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Workstyle has been defined as the behavioural, cognitive and physiological response that can occur in
some individuals to increases in work demands which may interact with specific physical and psychosocial
risk factors in the workplace14. The individual’s workstyle, when work demands or job stress are high may
result in risky, non-optimal biomechanical and cognitive processes, for example adopting poor postures,
continuing to work without breaks, working through symptoms of discomfort and high personal work
expectations. The Workstyle measure has been found to be predictive of future pain and functional
limitations in office workers with upper extremity symptoms15. It has also been found to act as a mediator
in the relationship between job demands and computer work exposure and symptoms and in the
relationship between over-commitment and symptoms16.

Conclusion
Sensitivity to stress and a tendency to continue to work intensely influence the development of
musculoskeletal discomfort and disorders and are therefore important risk factors to consider, in
combination with physical and psychosocial factors, to prevent and manage musculoskeletal
problems.

Physical activity, physical strength and
physical fitness
It is widely accepted that a physically active lifestyle has a beneficial effect on general health. Physical
activity, physical strength and physical fitness can also have a positive effect on preventing and managing
musculoskeletal discomfort and disorders and on reducing absenteeism.
Linton et al (2001)17 in a review of interventions aiming to prevent back and neck pain (including education
and back supports) found that only exercises were an effective preventive intervention. Supporting this
Jensen & Harms-Ringdahl (2007)18 strongly recommended different forms of exercise for populations at risk
of developing neck pain. A randomised controlled trial considering the effect of different exercise
programs for neck and shoulder symptoms found that both specific resistance training (i.e. strength
training) and all-round physical exercise (i.e. motivation to exercise, walking, running, cycling) were
effective in reducing the duration and intensity of symptoms amongst office workers compared to the
control group19. They also found that specific resistance training was more effective than general exercise
at preventing the development of symptoms.
A protective element of physical activity for neck and shoulder symptoms was also found in a large,
prospective study20. The authors found that practicing sports for at least 10 months per year decreased the
risk of neck/shoulder symptoms and that employees not doing sports to this level were at an almost
threefold risk of long-term sickness absence due to neck or upper limb symptoms. This finding replicates
that of several studies where a significant relationship was found between absenteeism and exercise.
Jacobsen & Aldana (2001)21 found a significant relationship between exercise frequency and illness-related
absenteeism. Specifically, one day of aerobic activity (>=20 minutes) was associated with lower
absenteeism when compared to no exercise and two days of exercise was more favourable than one.
Proper et al (2006)22 found that the people performing physical activity at a vigorous level for at least three
times per week had significantly less sick leave than others not exercising to that level.
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Given this evidence, considering the amount and type of physical activity that computer users do is
important to both assess those at risk of developing musculoskeletal problems and to identify those who
might benefit from targeted, physical fitness workplace promotions or interventions.

Conclusion
Physical activity, physical strength and physical fitness play a positive role in preventing and
managing musculoskeletal symptoms and importantly has a significant effect on absenteeism. Levels
of physical activity, physical strength and physical fitness are therefore important to consider when
assessing an individual’s risk of problems and strategies to counter this risk.

The productivity impact
The information presented above clearly shows that individual factors influence the incidence and
development of musculoskeletal discomfort and disorders. A recent study also shows that individual
factors affect self-reported productivity. Hagberg et al (2007) 23examined the incidence and risk factors
involved in self-reported reduced productivity due to musculoskeletal symptoms in computer users. They
found that women had about twice the incidence of self-reported reduced productivity than men for
symptoms in the neck, shoulder, forearm or hand. Participating in physical exercise less than eight times
(for 30 minutes or more) in the last month was a risk factor for self-reported reduced productivity due to
neck, shoulder and forearm/hand symptoms. Working overtime and high job demands were risk factors for
self-reported reduced productivity due to neck and back symptoms. The authors conclude that

‘Thus, both life style factors and occupational factors should be targeted to prevent
self-reported reduced productivity owing to musculoskeletal disorders.’ p 1832

Summary
1.

Women are at greater risk than men of developing musculoskeletal disorders or discomfort and
reporting reduced productivity associated with it.

2.

Sensitivity to stress and an individual’s response to work demands, for example a tendency to
continue, mediate the influence of physical and psychosocial risk factors and therefore influence
the development of musculoskeletal disorders or discomfort.

3.

Physical activity, physical strength and physical fitness play a protective role in the development
of musculoskeletal disorders or discomfort, are effective in managing musculoskeletal problems,
and have a positive effect on absenteeism and self-reported productivity.

4.

Individual factors are a relevant and important part of the multi-factorial nature of work related
musculoskeletal discomfort and disorders.
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Implications for organisations
Individual factors including gender, sensitivity to stress, the tendency to continue and physical fitness need
to be considered and addressed in order for organisations to prevent and manage musculoskeletal
discomfort and disorders successfully. Benefits of doing this effectively include decreased absenteeism and
improved productivity.

References
1

Psychosocial factors are discussed further in the Wellnomics White paper: Psychosocial factors: What are they and why are they
included in the Wellnomics Risk Assessment

2

Bergqvist U, Wolgast E, Nilsson B, Voss M. (1995) Musculoskeletal disorders among visual display terminal workers; individual,
ergonomic and work organizational factors. Ergonomics;38:763-776.

3

Karlqvist, L., Wigaeus Tornqvist, E., Hagberg, M., Hagman, M. Toomingas, A. (2002) Self-reported working conditions of VDU
operators and associations with musculoskeletal symptoms: a cross-sectional study focussing on gender differences ,
International Journal of Industrial Ergonomics 30, 4-5: 277-294

4

Polanyi, M.F., Cole, D.C., Beaton, D.E., Chung, J., Wells, R., Abdolell, M., Beech-Hawley, L. Ferrier, S.E.. Mondloch, M.V., Shields, S.,
Smith, J.S., Shannon, H.S. (1997) Upper limb work-related musculoskeletal disorders among newspaper employees: crosssectional survey results American Journal of Industrial Medicine 32:620–628)

5

Kryger, A.I., Andersen, J.H., Lassen, C.F., Brandt, L.P.A., Vilstrup, I., Overgaard, E., Thomsen, J.F., Mikkelsen, S. (2003) Does
computer use pose an occupational hazard for forearm pain; from the NUDATA study, Occupational and Environmental Medicine,
60: e14 (http://www.occenvmed.com/cgi/full/60/11/e14)

6

Jensen C. (2003) Development of neck and hand-wrist symptoms in relation to duration of computer use at work Scandinavian
Journal of Work, Environment &Health 29,3:197-205

7

Juul-Kristensen, B., Søgaard, K., Strøyer, J., Jensen, C. (2004) Computer users’ risk factors for developing shoulder, elbow and back
symptoms, Scandinavian Journal of Work, Environment and Health, 30,5: 390-398

8

Gerr, F., Marcus, M., Ensor, C., Kleinbaum, D., Cohen, S., Edwards, A., Gentry, E., Ortiz, D.J., Monteilh, C.(2002) A prospective
study of computer users: I Study design and incidence of musculoskeletal symptoms and disorders, American Journal of Industrial
Medicine, 41: 236-249

9

Lassen, C.F., Mikkelsen, S., Kryger, A.I., Andersen, J.H. (2005) Risk factors for persistent elbow, forearm, and hand pain among
computer workers, Scandinavian Journal of Work, Environment and Health, 31,2: 122-131

10

Burton,A.K., Kendall, N.A.S., Pearce, B.G., Birrell, L.N., Bainbridge, L.C. (2008) Management of upper limb disorders and the
biopsychosocial model, RR 596, HSE http://www.hse.gov.uk/research/rrhtm/rr596.htm

11

Douwes, M. (2008) Department of Occupational Health & Safety, TNO, The Netherlands, personal communication

12

Devereux, J., Rydstedt, L., Kelly, V., Weston, P., Buckle, P. (2004) The role of work stress and psychological factors in the
development of musculoskeletal disorders. HSE Books, Research Report 273

13

Bergqvist U, Wolgast E, Nilsson B, Voss M. (1995) The influence of VDT work on musculoskeletal disorders. Ergonomics;38, 4:754762.

14

Feuerstein M., Nicholas, R.A. (2006) Development of a short form of the Workstyle measure, Occupational Medicine (Lond), 56,
2:94-9. Epub 2005 Dec 15

15

Feuerstein M.,Nicholas, R.A.Huang, G.D.Haufler, A.J.,Pransky,G., Robertson, M. (2005) Workstyle: development of a measure of
response to work in those with upper extremity pain, Journal of Occupational Rehabilitation,15,2: 87-104

16

van den Heuvel SG, van der Beek AJ, Blatter BM, Bongers PM (2007) Workstyle and overcommitment in relation to neck and
upper limb symptoms, International Journal of Behavioural Medicine;14(1):12-20.

17

Linton, S.J. & van Tulder, M.W. (2001) Preventive interventions for back and neck pain problems: what is the evidence? Spine, 26,
7, 778-787

7

18

Jensen, I., Harms-Ringdahl, K. (2007) Strategies for prevention and management of musculoskeletal conditions: neck pain, Best
Practice Research in Clinical Rheumatology, 21,1, 93-108

19

Blangsted AK, Søgaard K, Hansen EA, Hannerz H, Sjøgaard G. (2008) One-year randomized controlled trial with different physicalactivity programs to reduce musculoskeletal symptoms in the neck and shoulders among office workers. Scandinavian Journal of
Work Environment & Health—online first, 10 March 2008.

20

van den Heuvel S.G, Heinrich, J., Jans, M.P., van der Beek A.J., Bongers P.M. (2005) The effect of physical activity in leisure time
on neck and upper limb symptoms, Preventive Medicine;41:260-267.

21

Jacobsen, B.H., Aldana, S.G. (2001) Relationship between frequency of aerobic activity and illness-related absenteeism in a large
employee sample, Journal of Occupational & Environmental Medicine, 43,12: 1019-1025

22

Proper, K.I., van den Heuvel S.G, De Vroome, E.M., Hildebrandt, V.H., van der Beek A.J. (2006) Dose-response relation between
physical activity and sick leave British Journal of Sports Medicine,;40:173-178.

23

Hagberg, M., Vilhemsson, R., Wigaeus Tornqvist, E., Toomingas, A. (2007) Incidence of self-reported reduced productivity owing
to musculoskeletal symptoms: association with workplace and individual factors among computer users, Ergonomics, 50,11,
1820-1834

8

