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Abstract
A case-control study was performed to
elucidate the strength of the relation
between musculoskeletal disorders in the
neck and shoulders and physical, organisational, and psychosocial aspects of the
work environment. Cases were identified
as those persons who consulted a physician in a community in southern Sweden
for new musculoskeletal disorders in
the neck and shoulders during a study
period from August 1988 to the end of
October 1989. One hundred and nine
cases were collected and clinically examined. The cases also answered the Nordic
questionnaire on symptoms as well as a
questionnaire on work conditions and
background factors. Controls were
drawn as a random sample of the working population in the community where
the cases appeared. A total of 637 controls answered the same questionnaires
as the cases. Odds ratios (ORs) were calculated by logistic regression. The odds
ratios were 11P4 for women, 4 9 for
immigrant background, and 3-7 for current smoking. To exercise rarely, compared with often, appeared as a
preventive factor with an OR of 03. The
ORs for various determinants of physical
work load were 7'5 for repetitive movements demanding precision, 13-6 for
light lifting, 3-6 for uncomfortable sitting
positions, 4-8 for work with lifted arms,
and 3 5 for a rushed work pace.
Regarding work organisational determinants, the ORs were 16-5 for ambiguity of
work role (uncertainty whether the person could manage the work) 2-6 for low
quality work, and 3-8 for high demands
on attention. Several of the determinants
showed a significant dose-response relation with disease. It seems that work
organisation and psychosocial work conditions are as important determinants
for disease in the neck and shoulders as
are the physical work conditions.
(Occup Environ Med 1994;51:262-266)

sick leaves. Some organisational and
ergonomic work conditions such as repetitive
tasks, force, static load, extreme joint positions, high work pace, poor psychosocial
work environment and low job satisfaction
seem to be determinants for development of
symptoms.'4 Brisson et al 6 found strong
associations between disability due to musculoskeletal disorders and duration of employment in piecework. A pronounced type A
behaviour among blue collar workers has also
been associated with a higher incidence of
musculoskeletal symptoms.7 Dimberg et al
found that the duration of absenteeism due to
symptoms in the neck and upper extremities
increased with increasing physical strain in
the job.8 The symptoms seem to persist at
least over a period of three years after retirement from heavy physical workload.9
Most of the studies mentioned are cross
sectional in character and based on prevalence of symptoms and signs in various professional groups. Therefore they do not show
the temporal relations between exposure and
outcome. The similar results in several studies may nevertheless be considered tentative
evidence for causal associations.
Hagberg and Wegman have reviewed studies based on clinical examinations of the cases
in different occupational groups.'0 They
found that the associations obtained between
job characteristics and disability suggest that
highly repetitive shoulder muscle contractions, static contractions, and work at
shoulder level are hazardous exposure factors.
Work organisation and psychosocial conditions at work were not investigated in these
clinical studies, and there is a need to consider multifactorial determinants of musculoskeletal disease. It should be noted also that
an increased occurrence of symptoms in certain work tasks does not necessarily mean
that these work conditions are generating
disease in a clinical sense.
The aim of our case-control study was to
elucidate the strength of the relation between
disease in the neck and shoulder area and
physical as well as organizational and psychosocial aspects of the work environment.

The relation between the development of
musculoskeletal disorders in the neck, shoulders, and upper limbs and strained workload
has become a subject of growing interest during the past decade. As well as the suffering
of the individual person there are considerable economic costs to the community due to

Material and methods
Our study was performed in a semirural
community in southern Sweden. The labour
market is characterised by many small manufacturing companies and one large rubber
industry. Piecework is common. The
Industrial Health Care Unit and the District
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SUBJECTS

The common inclusion criteria applied were:
(1) an age range between 18 and 59 years; (2)
at least two months occupational experience
of the last held job and occupationally active
at 100% of the scheduled work times during
at least four of the past six months. For the
controls these criteria were formulated as a
yearly income of at least SEK 45 000 (about
8000 US dollars) and not having been on sick
leave for more than two months during the
past six months.) (3) not employed at the
large rubber industry in the area. The criterion (2) was established to avoid the chronically ill and occupationally unstable people.
The third criterion was established to avoid
problems from special health care conditions
at the single large company in the area compared with the many small industries.
Cases
The cases were taken as those who consulted
a physician in the community for musculoskeletal disorders in the neck, shoulder,
arm, or upper thorax during the study period.
To finally qualify as a case, the person also
should have become ill immediately before
seeing the physician and should at most have
been on sick leave for four weeks. Those who
already had a long history of musculoskeletal
problems were not accepted as cases as the
pattern of determinants might have been
obscured in the course of time. Also, the disorder should not be caused by traumatic or
infectious agents or by an accident. Patients
with malignancy, rheumatic diseases, abuse,
or pregnancy were also excluded.
All cases were examined by the same
physician and physiotherapist and diagnoses
were set according to predetermined criteria
as suggested by Waris et al.1 Cases were then
grouped according to their main diagnosis
into three groups: (1) disorders in the neck
and shoulders, (2) disorders in arms and
elbows, and (3) disorders in the hands and
wrists. In our paper we present only cases
with their main diagnosis in the neck and
shoulders (group (1)), as the determinants for
the different disease groups are likely to differ.
Controls
One thousand people living in the same
area as the cases and who would have seen
the same physicians if ill, were randomly
selected for the study. We used the Swedish
insurance register after approval of the local
ethics committee. A stratified sample of 10%
of the population was drawn, based on geographic area so that each stratum corresponded to 10% of the population that
belonged to each health care unit, in all 900
subjects. The remaining 100 were saved for
substitution if necessary. A letter of introduc-

tion about the study was mailed to these 900
people in the middle of the study period, followed by a mailed questionnaire a week later.
In all, 26 people in the sample had moved
from the community and one had died.
These subjects were replaced with 27 new
subjects, randomly drawn from the remaining
100 people of the primary sample. Due to
limited funds the controls were not examined
clinically. If they had become ill during the
study period, however, they would have
appeared at the health care units.
QUESTIONNAIRE

All subjects answered a modified version of
the Nordic questionnaire on musculoskeletal
symptoms.12 In the questionnaire the subjects
stated whether they had had symptoms during the past six months. They also answered a
questionnaire on their work situation, physical demands at work, work organisation, and
psychosocial work conditions. The background factors, age, sex, ethnic background,
family situation, smoking habits, and exercise
habits were also included.
MEASURES OF EXPOSURE

Measures of exposure are based on the information given in the questionnaire. Statistical
analysis of the exposure questions has been
described in detail elsewhere.5 Briefly, 20
items on physical work conditions were
reduced to seven factors by factor analysis.
The seven finally considered determinants
(factors) were: (1). uncomfortable sitting position, (2) uncomfortable standing position, (3)
physically demanding work, (4) light lifting
(< 6 kg), (5) repetitive movements demanding precision, (6) work with lifted arms, and
(7) monotonous work position. Each body
position was described by a graph in the
questionnaire. The rating scales, ranging
from one to four, were based on average
duration in hours per day of each item of
exposure. Physically demanding work (heavy
lifting) was defined by weights of objects
(6-12, 12-30, > 30 kg) and how often they
were lifted. Fifty two items on organizational
and psychosocial work conditions were
reduced by factor analysis to eight factors
describing (1) psychological work climate, (2)
quality of work content, (3) work pace, (4)
demands on attention, (5) work planning, (6)
job security, (7) job constraints, and (8) work
role ambiguity. Each item was rated on a
scale ranging from 1 (not at all) to 7 (to a
large extent).
Background determinants that could have
been of importance for development of
musculoskeletal disorders and hence affect
the associations between disease and work
environment were also included. The determinants were age, sex, ethnic background
(born or not born in Sweden), smoking
habits, exercise habits, and having preschool
children.
STATISTICAL ANALYSIS

The distribution on each exposure factor was
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Health Care Unit cover the primary health
care needs in the area except for rubber workers, who had access to the health care facilities of the industry. The study period was
from August 1988 to the end of October
1989 (15 months).
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Table 1 Demographic data of the study groups
Deterninant
Sex (female)
Immigrants
Current smokers
Preschool children
Type of employment:
Blue collar
Service, health care
White collar

Cases
(%, n = 109)

Control group A
(%, n = 136)

Control group B
(%, n = 327)

80
28
62
23

39
4
23
23

39
8
25
19

77
18
5

28
19
53

29
29
49

Table 2 Odds ratios (ORs) and 90% CIs for determinants for diseases in the neck and
shoulders (n = 109).
OR (90% CI) v
Determinant
Level of exposure

Control group A
(n = 136)

Control group B
(n = 327)

Sex (female)
Immigrants
Current smoker
Exercise:
> 5 hours/week
< 5 hours/week
seldom
Repetitive precision movements:
Low
Medium
High
Light lifting:
Low
Medium + high
Uncomfortable sitting:

15-5 (3-4-71)
28-3 (3-1-257)
8-2 (2 3-29)

11-4 (4 7-28)
4 9 (1-8-14)
3-7 (1-8-7-5)

Low
Medium

High
Lifted arms:
Low
Medium
High
Work pace:
Low
Medium
Rushed
Ambiguity of work role:
Low
Medium
High
Demands on attention:
Low
Medium
High
Work content:
Good
Medium
Low

10
1 (0 02-0-62)
0 1 (0 01-0 38)

1.0
0-4 (0 11-1 1)
0 3 (0 11-1 0)

10
3-8 (0-74-20)
15-6 (2-2-113)

10
2-7 (1 1-6-4)
7-5 (2 4-23)

1.0
49-7 (9 0-273)

1.0
13-6 (4 8-39)

1.0
0 5 (0-13-2-3)
0 7 (0-15-3-8)

1.0
0-8 (0 34-2 0)
3-6 (1-4-9-3)

1 0
5-9 (0 94-37)
3-7 (0-44-30)

1.0
2-4 (0-80-7-1)
4-8 (1-3-18)

1.0
7-6 (1-6-36)
10-7 (2-2-52)

1.0
2-5 (1 0-6-2)
3-5 (1-3-9-4)

22-9 (4-9-107)

1.0
0-8 (0-13-4-7)

10
2-2 (0-62-7-9)
16-5 (6-0-46)

10
0 7 (0-17-3-2)
2-6 (0-59-11)

1.0
1-7 (0-64-47)
3-8 (14-11)

1 0
1 0 (0-16-5-9)
10-5 (1-4-79)

1.0
1 1 (0-33-3-9)
2-6 (0-71-9-4)

decades and the youngest age group constituted the reference for age, males were used
as the reference for sex, Swedes as the reference for immigrants, non-smokers as the reference for smokers, and the highest level of
leisure time exercise (at least five hours per
week) was the reference for exercise. Not having preschool children was the reference for
having preschool children.
Results
Each case obtained a main diagnosis and in
some cases also additional diagnoses.
Altogether 109 subjects had a main diagnosis
of neck or shoulder disorders. The most common diagnoses were cervical syndrome or rhizopathi (18%), tension neck syndrome
(47%), and humeral tendinitis (27%).
The response rate was 73% for the controls
(655 subjects responded). Eighteen subjects
were excluded as they did not fulfil the occupational criteria (due to studies, military
service, etc). The final group therefore comprised 637 persons. As the control group was
obtained as a random sample of the population it is not surprising that many reported
symptoms from the neck (43%) and shoulders (32%), and also from other parts of the
body. One hundred and thirty six controls
(21%) did not report any musculoskeletal
symptoms in any part of the body.
Table 1 shows the demographics of the
groups. The median age of the cases was 39
(range 18-57) years. The age distribution of
the control groups were similar (control
group A: 38 (18-58) years, control group B:
39 (18-59) years). The average working
hours were 36 hours among the cases and 38
hours in both control groups.
Table 2 shows ORs and 90% CIs for disease in the neck and shoulders. To make the
results easier to comprehend, only determinants with significant associations in relation
to one or both of the control groups are presented.
Female sex and immigrant background
were associated with diseases in the neck and
shoulder area. To be a smoker was also a significant determinant. For exercise, less than
five hours per week seemed preventive
whereas more extensive exercise, at least five
hours per week, was significantly associated
with disease in the neck and shoulders. Age
and having preschool children were not associated with disease.
Repetitive movement demanding precision
was a significant physical determinant with a
dose-response relation showing higher risks
for higher degrees of exposure. Light lifting
was also a strong determinant for disease.
The medium and high exposure categories
were combined for this factor as there were
too few cases in one of the exposure categories. Long durations of uncomfortable sitting and work with lifted arms were
significant determinants compared with the
larger control group B. To work standing in
uncomfortable positions, monotonous work
positions, and physically demanding work
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coded into tertiles based on the distributions
of the cases. Because the cases were likely to
be more highly exposed in at least some of
the exposure factors, the distributions of the
cases were used to make sure that the high
exposure categories would be covered. The
lowest 30% were coded as 1, the middle 40%
were coded as 2, and the highest 30% of the
exposure distributions were coded as 3.
Odds ratios (ORs) based on multiple logistic regression and confidence intervals at the
90% level (90% CIs) were calculated. Two
control groups were established: (1) control
group A consisting of those who, according to
the questionnaire, were free of musculoskeletal symptoms in all parts of the body and (2)
control group B consisting of control group A
plus those subjects who had indicated some
musculoskeletal symptoms in other parts than
the neck and shoulder area.
The lowest levels of exposure were used as
reference for the risk factors. For the various
background determinants, age was coded into
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some

subjects if work conditions are

adverse.'3 To capture the early stages of dis-

Discussion
There are few studies of musculoskeletal diseases in the neck and shoulders where the
outcome variable is based on clinical examinations. In this study attempts were made to
follow distinct diagnostic criteria as presented
by Waris et al."I A diagnosis in the neck and
shoulder area was, however, often accompanied by other, related disorders. To overcome
this problem the different diagnoses were
combined into a more general neck and
shoulder disease entity in the analyses.
A problem in epidemiological studies on
musculoskeletal disorders is the assessment of
exposure to work loads. In some studies
exposure has been approximated by job
title.'0 A job title, however, may comprise
many different tasks and indicate a huge variation in exposure to work loads. To properly
identify determinants more specific measurements of exposure are needed. In many studies information about exposure to various
factors is collected by questionnaires. An
implicit assumption is then that subjects have
been in this exposure for some time. Given
well defined exposure categories and simple,
concrete questions, a questionnaire may give
rough but reasonable information on exposure conditions. In our study, dose-response
relations were obtained for several determinants, which strengthens the credibility of the
exposure estimates. Inclusion criteria were set
to ensure that the same exposure should have
been present for at least some months. This
may be considered a short time, but disease
in the neck and shoulders may develop fast in

ease, comparatively short durations of exposure had to be accepted.
The advancement of automation and specialisation in work, usually with a generally
reduced physical workload and a reduction of
heavy lifting, have created work tasks with
fast work rates and a high degree of repetitiveness. Small industries of the type that
generated many of the cases in this study,
often have high demands on productivity to
survive. They have generally become effective
by adapting the work organisation to the
equipment. The tasks have become impoverished both physically and mentally, but the
quantitative demands are high and based on
piece wages. The results clearly underline
these organisational problems. Repetitive
movements demanding precision often also
comprise lifting of small pieces from one
position to another in the manufacturing
industries. Exposure to this kind of work load
is the most powerful physical risk in our study
and comparable with results from other
studies.'-' 10 Work pace shows a pronounced
dose-response relation with musculoskeletal
disorders in this study. Piece wages, common
for workers in the manufacturing industries,
have been reported by others6 to contribute to
high work pace and to promote subjective
strain.
The increased risk of disease due to low
quality work content-that is, lack of stimulation and variation in the work tasks, low
opportunities for development, and low job
discretion-may be considered to reflect
other aspects of the same work organisation
principle that was creating physical risks.
These characteristics of a work situation have
in many studies turned out to be significant
risk factors for stress related cardiovascular
diseases, hence indicating that psychological
mechanisms also may be mediating musculoskeletal disorders to some degree.
Psychological demands and lack of possibility
to talk to work mates were associated with
muscle tension and emotional states in a
study by Theorell et al,'4 supporting the
assumption of a relation between psychosocially adverse job conditions and symptoms
from the locomotor system.
Work role ambiguity-that is, uncertainty
about how to best perform the work and
uncertainty about whether the person can
manage the tasks-is a powerful determinant
for disease in the neck and shoulder area.
Work role ambiguity may have its origin in
lack of feedback on performance and vague
or muddled instructions from the foremen or
other superiors. Also, inappropriate training
for the job, or training that is not adapted to
the characteristics and background of the
employees, may cause uncertainties about
how to manage the work.
Being a woman and being an immigrant
was highly associated with disease in the neck
and shoulder area. Although these two characteristics are commonly associated with risk,
only a few studies include sex and ethnic
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(heavy lifting) were not significant determifor disease in the neck and shoulders.
Quantitative demands expressed as self
rated work pace had a significant doseresponse relation with diseases in the neck
and shoulders. Work role ambiguity-that is,
uncertainty about how to best perform the
work and uncertainty about whether the person could manage the work-was a strong
determinant in the high exposure category.
High demands on attention also seemed to be
a determinant when compared with control
group B. Low quality work-namely, lack of
stimulation and variation in the job, low
opportunities for development, and a low job
discretion-were significant determinants
when compared with the controls with no
symptoms (control group A). Deficits in the
psychological work climate, work planning,
job security, and job constraints were not significant determinants for disease in the neck
and shoulders.
As shown in table 2, there are distinct
dose-response relations between disease in
the neck and shoulders and some determinants-namely, repetitive precision movements, work pace, and low quality
work-irrespective of control group. When
compared with the larger control group B,
work with lifted arms, work role ambiguity,
and demands on attention also showed distinct dose-response relations with disease.

nants
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To conclude, musculoskeletal disease in
the neck and shoulders seems to have a
multifactorial origin. The significant determinants constitute an aggregate of complex
organizational and physical factors. Repetitive
precision movements and light lifting often
make a work situation that also has certain
organizational features, such as a high work
pace, impoverished work content, minimal
training, and lack of feedback on performance. Improvements of just one of the
determinants may not necessarily lead to
improved health of the workers, as the
remaining determinants may preserve the
strenuous situation. Rather, our results indicate that preventive efforts should focus on
the entire complex that constitutes the work
situation.
This study was supported by the Swedish Work Environment
Fund, which is gratefully acknowledged.
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background in the analyses for possible determinants. Dimberg et all' found that women in
jobs with high strain on the neck and upper
extremities were sicklisted twice as often as
men in the same type of job. Kvarnstrom'5
found that occupational shoulder disorders
occurred 10 times more often in women than
in men in a large manufacturing industry.
There was an over-representation of women
in the jobs with the highest risks, which may
be part of the explanation. Another suggested
explanation was lower muscle strength in
women. Others, however, have found little
support for physical strength protecting
against musculoskeletal disorders.4 Exercise,
which could be assumed to improve physical
strength, seemed to be a risk factor in our
study.
Kvarnstr6m15 also compared Swedes and
immigrants in jobs with high risk for occupational shoulder disorders and found a relative
risk for immigrants of 4-9 for assembly line
operators and 3-3 for winders. He suggested
that immigrants may have used faulty work
techniques owing to lack of education and
instruction, or had difficulties in changing job
when symptoms began to occur, due to the
language barrier. It is conceivable that similar
reasons exist in our study, and also that being
an immigrant is associated with the experience of work role ambiguity.
Smokers were strongly over-represented
among the cases in this study. To be a
smoker was significantly associated with disease in the neck and shoulders. In a cross
sectional study, Tsai et al 16 also found
smoking to be one factor for increased risk of
musculoskeletal injury (relative risk = 1-23).
The effect of smoking on muscles, tendons,
and nerves is not clear. It has been suggested
for low back pain that the nicotine induced
vasoconstriction of small nutrient vessels may
reduce the blood flow to the intervertebral
discs, thereby rendering them more vulnerable to injury.16 Similar mechanisms could
operate for the neck and shoulders.
Control group A represents a group of people with no musculoskeletal symptoms. As
expected, a comparison with this group in
general gives higher risk estimates than comparisons with the other control group which
comprised subjects with musculoskeletal
symptoms in other parts of the body.
Although the 90% CIs for most of the factors
overlap, it seems that some determinants are
particularly strong when compared with
group A. These factors would be those that
are of greatest interest to focus on in preventive work. Light lifting, high work pace, work
role ambiguity, and a low quality of work
seem to be those determinants that should be
given primary attention.

