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The aim of this study was to assess the influence of work-related physical and
psychosocial factors on musculoskeletal disorders among male and female computer
users. The study population consisted of 1555 computer users (83% response rate), in
different occupations e.g. administrators, secretaries, librarians, project leaders, call-
center operators, engineers, support technicians, graphic designers and printmakers.
The study design is a prospective cohort study with an observation period of 10 months.
Cross-sectional data from the baseline questionnaire showed a higher prevalence of
musculoskeletal symptoms and adverse working conditions among women compared
with men. Both physical and psychosocial exposure was related to symptoms.

1. Introduction.
The rapid development of

information technology has entailed
extensive and decisive changes in the
working life. Swedish statistics show that
more than half of the Swedish working
population, 58% of the men and 54% of the
women, use personal computers at work.
The relative frequency of users has
increased rapidly during the last 10 years
and is supposed to continue to increase. The
time spent in front of the visual display
units (VDUs) is also increasing. One fourth
of the working population use VDUs 50%
or more of their working time. There has
also been a rapid increase in the use of
computer mouse and other pointing devices
(Statistics Sweden and National Board of
Occupational Safety and Health 1997). This
development could be connected not only to

an increase of constrained sitting with
sustained awkward postures and repetitive
hand motions but also an increase of
symptoms from the neck and upper
extremities. Of all reported injuries
regarding musculoskeletal diseases in
Sweden “work with computer or mouse”
was reported as the cause of the problems
among 13% of the women and 4% of the
men in 1998, compared with 6% and 1%,
respectively, in 1992 (ISA 1998).

2. Aim.
The aim of this study was to assess

the influence of work-related physical and
psychosocial factors on musculoskeletal
disorders among male and female computer
users.
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3. Methods.
The study population consisted of

1555 computer users, 647 men and 908
women, from both private companies and
public administrations. The response rate
was 83% and the results are based on data
from 499 men and 784 women. The mean
age was 41 years (range: 17-64) among the
men and 43 years (range: 20-64) among the
women. At each company one or more
VDU-work intensive departments/units
were selected in cooperation with the
employer and health service. Occupations
among the participants included e.g.
administrators, secretaries, librarians,
project leaders, call-center operators,
engineers, support technicians, graphic
designers and printmakers. All employees at
the same department/unit were included in
the study and thus some subjects included in
the baseline assessments may not have
VDU-work e.g. messengers and cleaners.

The study design is a prospective
cohort study. Information about symptoms, work
organization/work content, physical,
psychosocial and individual factors during the
last month were collected by questionnaire at
baseline. An ergonomic checklist was used for
assessment of workplace design. Working
technique and work postures were analyzed from
video recordings. Workplace design, working
technique and work postures were analyzed only
among symptom free subjects. Incidence data
were collected during a 10 month long
observation period, identifying cases by a
monthly short questionnaire regarding the
occurrence of symptoms in the neck, upper
extremities and back. The cases were medically
examined and classified in order to identify

localization, injured structure and diagnosis. The
monthly questionnaire also included questions
about potential changes in work-related
exposures. The results presented in this paper are
based on cross-sectional data from the baseline
questionnaire.

4. Results
Three men and 4 women had not used

computers at work during the last months.
Computer work represented in average 44 %
(SD 22) among the men and 50 % (SD 23)
among the women of the total working
hours. In average men spent 218 min/day
(SD 115) and women spent 235 min/day
(SD 116) at the computer.

The prevalence of symptoms in the
neck and upper extremities and/or back (>3
days during the last month) was 51% among
the men and 72% among the women.
Women had a higher prevalence of
symptoms in all body regions studied
(Figure 1).

Computer work tasks varied more
among men compared with women; 86% of
the women and 77% of the men had two or
fewer computer tasks. The most common
task among both men and women was
authoring/independent text processing.
Data/text entry from source document was
more common among women than men
(Figure 2). Long hours of computer work
(>3 hrs) without breaks (>10 min) more
than a couple of times/week, was more
common among women, 19%, compared
with men, 12%.

Figure 1. The prevalence (%) of symptoms (pain or ache and numbness in the hands) >3 days during the
last month.
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Figure 2. The occurrence of different computer tasks (each >30 min/day).

An ordinary computer mouse was
used by 96 % of both the men and women.
Several other pointing devices were used;
e.g. optical mouse, puck with digitizer,
track-ball, touch pad, computer pen, but
neither of these devices was used by more
than 5% of the men and women,
respectively. Voice control was only used
by one man.

The position of the mouse on the
table was considered “non-optimal (outside
forearm length and/or shoulder width), thus
causing shoulder flexion and/or abduction,

among 67% of the men and 79% of the
women.

A higher prevalence of symptoms in
either body region was observed among
subjects with “non-optimal” mouse position,
compared with “optimal” (Table 1).

The prevalence of symptoms was
higher among subjects with longer duration
of computer work compared with shorter
(Table 2).

A higher proportion of women,
compared with men, reported adverse
psychosocial working conditions (Table 3).

Table 1. The prevalence of musculoskeletal
symptoms among computer users with “optimal”
and “non-optimal” position of the mouse.

Mouse position Men Women
“Optimal” 46% 69%
“Non-optimal” 55% 72%

Table 2. The prevalence of musculoskeletal
symptoms among subjects with different duration
of computer work

Computer time Men Women
<120 min/day 39% 67%
120 - <240 min/day 53% 72%
>240 min/day 56% 75%

Table 3. The relative frequency of men and women reporting adverse psychosocial working conditions

Exposure Men Women
High demands (score >16 on a scale 5-20) 22% 29%
Low decision latitude (score <15 on a scale 6-24) 13% 23%
Job strain (high demands and low decision latitude) 2% 6%
Poor social support 8% 9%
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Subjects who reported adverse
psychosocial working conditions, especially
job strain and poor social support, had a
higher prevalence of symptoms in either
body region compared with those reporting
better conditions (Table 4).

Table 4. The prevalence of musculoskeletal
symptoms among subjects with and without
adverse psychosocial working conditions.

Exposure Men Women
High demands Yes

No
54%
51%

77%
71%

Low decision latitude Yes
No

56%
50%

76%
72%

Job strain Yes
No

67%
51%

89%
72%

Poor social support Yes
No

66%
50%

82%
72%

5. Conclusions
Female computer users had a higher

prevalence of musculoskeletal symptoms
and more adverse working conditions
compared with men. Both physical and
psychosocial exposure was related to
symptoms.
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