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Abstract

Objectives—To determine, in a population
based study, the influence of occupational
factors on the occurrence of shoulder pain
and disability.

Methods—A random sample of patients
was selected from the register of a general
practice in the Greater Manchester area of
the United Kingdom. Information was col-
lected by a posted questionnaire with spe-
cific enquiries about symptoms in the
shoulder region and related disability. A
lifetime occupational history was obtained
including physical exposures, working
conditions, and psychosocial aspects of
each workplace. Analysis has been con-
ducted as a case-control study, comparing
occupational exposures at the time of
onset of symptoms in those with shoulder
pain and disability with corresponding
occupational exposures in those without
shoulder pain and disability.

Results—An increased risk of shoulder
pain and disability in men was associated
with carrying weights on one shoulder
(relative risk (RR) 5-5, 95% confidence
interval (95% CI) 1-8 to 17), whereas those
who reported working with hands above
shoulder level, using wrists or arms in a
repetitive way, or stretching down to reach
below knee level had about twice the risk of
shoulder pain and disability. Men working
frequently in very cold or damp conditions
had a fourfold and sixfold risk respectively
of shoulder pain and disability. Reporting
of shoulder pain and disability was also
more common among men and women
who reported that their work caused a lot
of stress (RR 19, 95% CI 0-9 to 4-1) or was
very monotonous (RR 2:7, 95% CI 1-3 to
5-4). The relations between physical expo-
sures, working conditions, and psychoso-
cial factors were independent.
Conclusions—This population based study
has shown that physical activities carried
out at work, the physical conditions under
which the work is conducted, psychosocial
aspects of work, or the working environ-
ment are all independently related to the
occurrence of shoulder symptoms and dis-
ability, emphasising the multifactorial
nature of this condition.

(Occup Environ Med 1997;54:316-321)
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Musculoskeletal disorders of the shoulder are
relatively common in the general population
but are considered to be usually short lived
and not incapacitating.! However, measuring
the prevalence of shoulder disorders is difficult
given that estimates are highly dependent on
the precise definition used. In the Health and
Nutrition Examination Survey I, conducted in
the United States, a prevalence estimate for
shoulder symptoms of 7% was derived from a
sample of 6913 adults with a definition of “at
least one month of musculoskeletal pain in the
shoulder”.? Considerably higher estimates of
the occurrence of shoulder symptoms have
been found in studies of occupational groups.
Silverstein® studied 574 workers in six manu-
facturing plants in the United States and
reported a prevalence of 33% for neck or
shoulder pain “occurring more than once or
lasting more than one week in the last two
years”. Similarly high estimates have been
found in other occupational settings.
Occupational factors which have been associ-
ated with musculoskeletal symptoms in the
shoulder relate to both physical aspects of the
work undertaken as well as psychosocial fac-
tors concerning work and the working envi-
ronment. Aspects of work thought to increase
the risk of symptoms include physically heavy
work, working with arms at or above shoulder
level, repetitive movements of the arms, and
lack of sufficient rest.* Occupations which are
monotonous, involve time pressure, or high
workload with little personal autonomy have
also been found to have an increased preva-
lence of musculoskeletal symptoms.®

The current study is one of a few to use
population based data to examine the influ-
ence of occupational factors related to shoul-
der pain and disability. It examines the
influence of work tasks carried out, physical
working conditions, and psychosocial aspects
of work, on the occurrence of shoulder pain.

Methods

The study population comprised 500 people,
randomly selected from the register of one
general practice in the Greater Manchester
area of the United Kingdom. The sample was
stratified by age and sex, reflecting the demo-
graphic characteristics of the area. A question-
naire was posted to the sample selected, and
included items on the experience of pain during
the past month, as well as specific enquiries
about symptoms in the shoulder region. All
respondents to the questionnaire were then
contacted either by telephone or post and per-
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mission to interview them was sought. At
interview the information collected about
shoulder symptoms included whether subjects
had experienced shoulder pain (pain in the
area delineated in the figure) lasting for at least
24 hours in the month before interview, and
whether they still had shoulder pain at the
time of interview. Subjects with shoulder pain
were asked to complete a short, 23 item, ques-
tionnaire enquiring about disability in daily
living associated with such symptoms. This
questionnaire was developed from the Func-
tional Limitations Profile® and has been vali-
dated in general practice and in the
community.” Topics covered by the question-
naire include domestic, recreational, and psy-
chosocial problems relating to shoulder
symptoms.

As well as information on shoulder pain and
disability, data were obtained on the current
job, and all previous jobs which the respon-
dent had held. For each job, the age at starting
and finishing, working conditions, occupa-
tional activities, and postures adopted were
recorded. Occupational activity items were
preceded by the question “On an average
working day do you do any of the following on
at least two days per week regularly?” there-
after a list of individual activities was given—
for example, lift or carry weights of more than
251b, and answers were recorded on a
dichotomous scale (yes or no). Subjects were

asked how often they experienced various .

physical working conditions—for example,
working in moist or damp conditions—or psy-
chosocial factors—for example, work causing a
lot of stress and worry—with responses
recorded on a four point scale (never, occa-
sionally, most of the time, always). These
items had been successfully used in a previous
population based study.® To minimise recall
bias the complete occupational history was
taken separately from and before any ques-
tions on shoulder pain were asked.

DEFINITION OF SHOULDER PAIN

For the purposes of analysis subjects were
classified as having shoulder pain if (a) they
reported shoulder symptoms (within the area

Anatomical area used in the definition of shoulder pain.
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shown on the figure) which had been present
for at least a 24 hour period during the month
before the interview, (b) had shoulder pain at
the time of interview, and (¢) had at least one
disability resulting from shoulder symptoms as
assessed by the disability questionnaire used.”
This definition incorporating both pain and
disability was chosen to exclude those with
either transient or relatively mild shoulder
pain. Hereafter the term shoulder pain will be
used to define those meeting the above crite-
ria.

STATISTICAL ANALYSIS

The relation between aspects of work and the
working environment to shoulder pain has
been examined by comparing occupational
exposures at the time of onset of symptoms in
those with shoulder pain with corresponding
occupational exposures in those without
shoulder pain. The analysis has been con-
ducted with a case-control method of analysis.
Cases were those with current shoulder pain as
already defined, whereas controls were all
other subjects in the sample. Accordingly the
control group included those with no shoulder
pain, transient shoulder pain, and those with
shoulder pain but without any resulting dis-
ability. For each case, the time since onset of
the current shoulder problem was recorded,
and from the occupational history the occupa-
tion at that time was identified. For the pur-
pose of defining time of onset of current
shoulder symptoms, episodes of shoulder pain
were defined as continuous if a period without
any symptoms had lasted for less than one
year. Thus for example, if shoulder pain had
been experienced episodically over five years,
but without a one year symptom free interval,
the time of onset was defined as five years ago.
If alternatively there had been a one year pain
free period, time of onset was the time since
onset of the most recent episode. Controls
were randomly chosen from sets matched to
cases by sex and age group (18-39, 40-59,
> 60 years), with a variable matching ratio of,
on average, 5:1 for men and 4:1 for women.
The comparison occupation used for the con-
trol was the occupation being performed at a
reference date. The reference date was deter-
mined by subtracting from the date of inter-
view the “time since onset” of shoulder
problems of the matched case.

Logistic regression was used to estimate the
odds of disease associated with a given expo-
sure relative to the odds of disease associated
with absence of the same exposure (odds ratio
(OR)). Given, however, that shoulder symp-
toms commonly occur in the population, the
OR may not be a reliable estimate of the rela-
tive risk—that is, the risk in the exposed group
relative to that in the non-exposed group. The
ORs obtained have therefore been converted
to risk ratios (or relative risks (RRs)) by the
method of Osborne and Cattaruzza.® Risks are
presented together with 95% confidence inter-
vals (95% ClIs); when risks are not presented
separately for men and women, they have also
been adjusted for sex. All analyses were con-
ducted with the statistical package Stata.'®
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Table 1 Physical activities at work in relation to shoulder pain and disability

Pope, Croft, Pritchard, Silman, Macfarlane

Men Women
Controls Cases Controls Cases
Occupational activity n n RR (95% CI) n n RR (95% CID)
Lifted or carried weights > 25 Ib 50 11 1-2 (0-4 to 3'5) 26 5 0-8 (0:3 10 2-2)
Carried weights on one shoulder 20 11 5:5(1'8to0 17-4) 4 1 11 (0-1 to 8-1)
Stretch to reach below knee level 34 10 2:0 (0:7 10 5'7) 21 7 1-4 (0-6 to 3-3)
Work with hands above shoulder level 22 8 21 (0-8t058) 11 2 0-7 (0-2 t0 29)
Work with bent posture 27 8 1:4 (0-8 to 2+6) 22 6 1:0 (0-5to 1-8)
Used wrists in a repetitive way 39 11 2:0 (0:7t0 5:9) 40 14 2:0 (0-9 to 4:6)
Used arms in a repetitive way 43 11 1-7 (0-6 to 4-8) 36 9 0-9 (0-4 to 2°1)
Used vibrating machinery 17 4 11 (04 to 3-6) 15 3 0-8 (0-2to02:7)
Stood in one position with no breaks 14 3 1-1 (0+6 to 2:0) 14 5 1:3(0:9t0 1-9)
Seated in one position with no breaks 22 2 0:4(0:1t01-9) 18 3 0-7 (0-2 to 2:4)
Joint stiffness or aches and pains at
end of day 30 9 22 (0-8 to 6-4) 25 6 1-3 (05 to 3-4)
Required rests or breaks due to aching
muscles or joints 6 4 3-0 (09 t0 9:6) 9 1 0-6 (0-1 to 45)
Results tion often in bed” (80%), “difficulty carrying

In total, 312 of the original sample (n = 500)
responded to the postal questionnaire. After
excluding people who did not receive the ques-
tionnaire because they were no longer resident
at the address recorded on the general practi-
tioner’s register (n = 29) the overall response
to the survey was 66%. Of the 312 respon-
dents, 232 (74%) agreed to an interview by a
research nurse which was conducted at a
median (range) of nine (2-23) months after the
initial survey; 217 of these subjects were in
employment on their reference date. These 217
formed the group for analysis in the current
manuscript; 39 of whom satisfied the previ-
ously defined criteria for shoulder pain. Those
with shoulder pain were older (mean age 48 v
45 years), more likely to report a long standing
illness or disability (44% v 23%), to have con-
sulted a doctor about a back problem (41% v
24%), to have had neck pain in the past year
(63% v 40%), and to have reported other joint
problems (87% v 68%) than those without
shoulder pain. The percentage of men and
women in both groups was similar. Among
those with shoulder pain, the median
(interquartile range) duration of symptoms was
three (1-10) years and the most common dis-
abilities reported were “having to change posi-

things” (59%), and “sleeping less well” (58%).

WORKING ACTIVITIES

Among men, the work activity associated with
the largest increase in risk was carrying weights
on one shoulder (RR 5-5,95% CI 1-8 to 17-4).
Those who reported having to take rests due to
aching muscles or joints (RR 3-0, 95% CI 0-9 to
9-6) or having aches and pains at the end of a
shift (RR 2-2, 95% CI 0-8 to 6-4) also had an
increased risk of shoulder pain. Those men
reporting “working with hands above shoulder
level”, “using wrists in a repetitive way”,
“using arms in a repetitive way”, or “stretching
down to reach below knee level” had about
twice the risk of shoulder pain than those not
reporting these activities, although these
increased risks were not significant. Finally
there was only a modestly increased risk associ-
ated with lifting or carrying weights of more
than 25 Ib (RR 1-2, 95% CI 0-4 to 3-5) and no
increased risk associated with using vibrating
machinery (table 1).

Among women there were no significantly
increased risks associated with any of the phys-
ical activities recorded, the highest risk being
for “using wrists in a repetitive way” (RR 2-0,
95% CI 0-9 to 4-6).

Table 2 Working conditions in relation to shoulder pain and disability

Men

Women

Controls Cases
n

Controls Cases

Occupational condstions n RR (95% CID n n RR (95% CI)
Damp:

Never 56 5 Reference 95 20 Reference

Occasional 16 6 3:3(1-0to 11) 5 2 1-1(0-2t05-1)

Always* 6 5 5:4 (1-6 to 19) 0 1 3-3 (0-4 to 27)
Cold:

Never 54 7 Reference 85 19 Reference

Occasional 23 6 1-8 (0-6 to 5-4) 11 3 1'4 (0:4t05°1)
ﬁ Always 1 3 6:4 (1'5 10 27) 4 1 1-1 (0-2 to 8:5)

ot:

Never 50 8 Reference 77 14 Reference

Occasional 20 4 1:3 (0-4 t0 4-2) 11 5 1-9 (07 to 5-4)

Always 8 4 24 (0710 7-9) 12 4 1:5 (0-5 to 4-5)
Dusty:

Never 51 8 Reference 81 15 Reference

Occasional 14 4 1:6 (0-5 to 5-4) 8 4 1-8 (0°6 to 5-5)

Always 14 4 1:6 (0-5 t0 5-3) 11 4 1:6 (0-5 0 4-9)
Noisy:

Never 41 8 Reference 68 15 Reference

Occasional 27 2 04 (0-1t0 1-9) 11 3 1:3 (04 to 4-8)

Always 11 6 2:2 (0:7 to 6°5) 21 5 09 (0:3 t0 2:5)
Fumes:

Never 50 11 Reference 90 22 Reference

Occasional 19 3 0-7 (0:2to 2:7) 4 0 0-0

Always 10 2 09 (0-2t0 41) 6 1 0-9 (0-1to 7-2)

*Most of the time or always.
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Working conditions

Men working in cold or in damp conditions
had an increased risk of shoulder pain. For
those working most of the time or always in
damp conditions the risk of shoulder pain was
increased more than fivefold (RR 5-4, 95% CI
1:6 to 19:0) and in cold conditions the risk
was increased over sixfold (RR 6-4, 95% CI
1'5 to 27-0). Risk of shoulder pain was also
increased, although to a lesser extent, among
those men exposed to cold or damp conditions
occasionally or for half working time (table 2).
No significantly increased risk was associated
with women working in such conditions. The
risk of shoulder pain was not significantly
increased, as might be expected, by working in
noisy or dusty conditions, nor by working with
fumes. For men there was an increase in risk,
although not significant, associated with work-
ing in very hot conditions (RR 2:4, 95% CI
0-7 to 7-9). These relations were not con-
founded by the specific tasks being carried
out, with little change in the risk estimates
when assessed together in the same logistic
regression model.

PSYCHOSOCIAL ASPECTS OF WORK

Reporting of shoulder pain was more common
among those people who reported that their
work caused a lot of stress or worry either
most of the time or always (RR 1-9, 95% CI
09 to 4-1). Similarly an increased risk was
noted among those whose work was monoto-
nous (RR 2-7, 95% CI 1-3 to 5-4). In both
instances the size of the risk was the same for
both men and women. The size of risks remain
unchanged after adjustment, in the logistic
regression model, for the actual tasks being
undertaken, and the working conditions.

Discussion

This is a small population based study of
shoulder pain and disability intended to gener-
ate hypotheses about occupational factors,
both physical and non-physical, that may
increase the risk of symptoms. The results sug-
gest that shoulder pain and disability are asso-
ciated with several aspects of employment:
working conditions, working activities, and
psychological aspects of work. Risks associated
with both working conditions and activities
were primarily confined to men. Working with
hands above shoulder level, using wrists in a
repetitive way, stretching down below knee
level, and working with bent posture all
resulted in a risk at least double those not
exposed to such activities, whereas regularly
working in damp or cold conditions or carry-
ing weights on one shoulder increased the risk
about fivefold. Among women there was little
variation in the risks of shoulder pain accord-
ing to working conditions or activities.

The associations of shoulder pain with car-
rying weights on one shoulder and working
with hands at or above shoulder level have
been reported previously, with both showing a
dose-risk relation between weight carried and
time exposed respectively.'''* Whether repeti-
tive arm movements are a risk factor for shoul-
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der pain has been more controversial,'?!*
although Kvarnstrom'> found that cases of
occupational cervicobrachial disorder, which
has shoulder pain as one of its symptoms, was
concentrated among workers whose jobs
involved short cycles irrespective of the actual
physical load of the job. Our study supports
the body of evidence suggesting that using
vibrating machinery does not result in an
increased risk of shoulder symptoms,'®
although such a relation has been previously
suggested.!” As well as these physical expo-
sures, the present study has also reported for
the first time that the working environment
can have an influence on shoulder symptoms,
as those working in a damp or cold environ-
ment had a greatly increased risk of having
symptoms. Although in some of the reported
occupations, damp or cold conditions may be
unavoidable—for example, farm worker, gar-
dener, bricklayer, police officer, armed
forces—this may not be necessarily so in other
occupations. The observed relations were not
confounded by the actual tasks being carried
out or psychosocial aspects of work.

Why should the increased risks in men
noted for specific working conditions or activi-
ties not also have been found among women?
It seems unlikely that, given a similar exposure
to working tasks and working conditions, the
risk of shoulder pain and disability is substan-
tially lower among women. For most activities
and adverse working conditions the number of
women exposed was nearly always consider-
ably smaller than the number of men exposed.
This, however, does not explain the absence of
observed risk, but only results in a greater
uncertainty about the exact magnitude of risk
about a point estimate (wide confidence inter-
vals). Instead the risk found in women for a
variety of exposures are consistently close to
those in unexposed women. An explanation
for these findings may be that, even when
undertaking activities such as carrying weights
on one shoulder, working with hands above
shoulder level, or working in damp or cold
conditions, the degree of exposure—for exam-
ple, weights carried—was lower for women
than for men. An alternative possibility is that
other causes of shoulder pain are more impor-
tant in women and so the impact of occupa-
tional exposure is less.

Among both men and women, a job that
was reported as stressful had about double the
risk, and one reported as monotonous had
about three times the risk of shoulder pain.
Stress at work has been reported in cross sec-
tional studies to be associated with the occur-
rence of shoulder or neck symptoms,'* '*!° and
in two longitudinal studies to be predictive of
future symptoms,?°?' whereas other studies
have failed to find a relation.?? 2 The most
consistent associations with symptoms in the
shoulder region have been reported with
“demand and control” psychosocial vari-
ables—for example, monotonous work, time
pressure, highly perceived work load, or low
control or autonomy. These studies have been
conducted in different settings, with different
study designs (cross sectional, case-control,
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and prospective) and with a variety of outcome
variables (self reported symptoms, medical
practitioner diagnosis, sick leave).!>20232526 [t jg
possible that the relation between psychosocial
variables and shoulder symptoms is con-
founded by physical exposure variables. For
example, variables such as lifting heavy
weights, repetitive movements of the arm, and
working in cold or damp conditions, as well as
being risk factors for shoulder pain, might also
be related to monotonous or stressful work.
However, examining this hypothesis in the
current study showed that, in men, even after
physical exposure variables were accounted
for, the relation between psychosocial vari-
ables and shoulder pain still existed. In women
no such relation with physical exposures was
found and therefore cannot be an explanation
for the relation with psychosocial variables.

The current study is one of few to be popu-
lation based and not confined only to those
who have sought care for shoulder symptoms.
It is therefore less likely to be affected by bias in
recall of exposures than studies conducted in
industrial settings. However, only two thirds
of those eligible to participate returned the
posted questionnaire and a further quarter of
these did not agree to a subsequent interview.
Those who did not return the posted question-
naire were more likely to be men and of
younger age. From a review of general practi-
tioner records it was found that these people
were also less likely to have consulted the gen-
eral practitioner in the previous two years with
shoulder problems than those who returned
the questionnaire.?” Those people who refused
a subsequent interview did not differ in their
reported experience of shoulder symptoms
from those who were interviewed. However,
the main findings of our study would change
only if the relation between work exposures
and shoulder pain differed between partici-
pants and non-participants and there is no rea-
son for supposing that this was the case.

Many of the studies which have been con-
ducted on occupation and shoulder problems
have been cross sectional and therefore relate
occupational exposures at the time of inter-
view to current shoulder symptoms. This has
the disadvantage that subjects may have
changed occupation or work activities as a
result of persistent shoulder problems. This
leads to the phenomenon of the healthy
worker effect whereby those prone to illness
may have left an occupation carrying a high
risk of illness and results in an underestimate
of the true risk of disease associated with the
occupation. This study, although cross sec-
tional in design, has recorded a lifetime occu-
pational history so that occupation and related
activities, working conditions, and psychoso-
cial factors at the time of initial onset of symp-
toms, could be determined. Finally recall bias,
whereby cases are more likely to recall specific
exposures than controls, can be an important
problem for epidemiological studies. It is
unlikely to have influenced the current results
as a lifetime occupational history was obtained
and this information was gathered separately
from information on symptoms.

Pope, Croft, Pritchard, Silman, Macfarlane

In summary, this population based study
has shown that physical activities carried out
at work, the physical conditions under which
the work is conducted, and psychosocial
aspects of work or the working environment
are all related to the occurrence of shoulder
symptoms and disability. Each has an inde-
pendent effect on the risk of shoulder symp-
toms, emphasising the multifactorial aetiology
of shoulder pain. These findings parallel those
reported for occupational influences on low
back pain,? in which physical tasks, physical
conditions, and psychosocial factors have been
found to be important in predicting future
occurrences of symptoms. As musculoskeletal
disorders are the overall leading cause of occu-
pational disability,” effective measures to
reduce the frequency of occurrence would
have a significant financial implication for
industry. Although emphasis in prevention
programmes to date has been on the effect of
heavy physical work, it is clear that this should
not be considered in isolation from working
conditions and environment.
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