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shoulder pain
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Abstract

Objective—To estimate the individual and
combined associations of physical and
psychosocial working environment with
disabling shoulder pain and to identify
groups at “high risk” for shoulder pain.
Methods—A cross sectional survey was
conducted at five manual occupational
settings in south Manchester, United
Kingdom (n=775, 83%).

Results—Both the duration of occupa-
tional physical demands (working pos-
tures, manual handling activities, and
repetitive arm movements) and psycho-
social working environment (psychologi-
cal demands and lack of opportunity to
learn new skills) were found to be signifi-
cantly associated with shoulder pain.
Three occupational factors identified a
high risk group for shoulder pain: dura-
tion of lifting with one hand (prevalence
rate ratio (PRR) (highest third) 2.0, 95%
confidence interval (CI) 1.4 to 2.8), dura-
tion of working above shoulder level (PRR
(highest third) 2.2, 95% CI 1.5 to 3.3), and
whether employees found their work
stressful (PRR (highest third) 1.4, 95% CI
1.0 to 2.1). In addition, a measure of
psychological distress (General Health
Questionnaire (GHQ) score) was found to
identify a group at high risk for shoulder
pain (PRR (highest third) 1.9, 95% CI 1.3
to 2.9). In employees exposed to three or
more of these factors, 79% (23/29) re-
ported shoulder pain compared with only
16% (56/353) of those not exposed to any.
Conclusion—This study has identified a
variety of occupational physical demands
and psychosocial factors associated with
shoulder pain. It has also identified
groups of employees at a “high risk” for
shoulder pain by their exposure to both
physical and psychosocial factors.

(Ann Rheum Dis 2001;60:852—-858)

Shoulder pain is both common and disabling in
the general population. It has been estimated
that as many as one third of adults in the UK
experience shoulder symptoms with some
associated disability—namely, limitation in
activities of daily living, in any one month.'
Conditions in the workplace are thought to be
important contributors to shoulder pain and
there has been much research into the possible
relation between features of the working
environment and the development of shoulder
pain in this adult group.'” Evidence has been
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largely based on prevalence studies, which have
identified an increased occurrence of shoulder
pain in particular occupational groups.® Fea-
tures of the occupational environment believed
to increase the risk of shoulder pain include
awkward or uncomfortable working postures,’
manual handling of loads,’ and repetitive arm
movements,” though accurate or comprehen-
sive assessment of such physical demands has
rarely been carried out. In addition, the focus
of research to date has been primarily based on
specific occupational groups, limiting the gen-
eralisability of results to other occupational
settings which might have very different occu-
pational exposures. Finally, studies of the
physical demands of work have rarely consid-
ered the role of psychosocial work factors in the
development of shoulder symptoms.’

This study aimed to (a) estimate the associa-
tion of disabling shoulder pain with occupa-
tional physical demands, (b) estimate the indi-
vidual and combined associations of physical
demands and psychosocial working environ-
ment, and (c¢) identify groups at high risk for
disabling shoulder pain. It was conducted
across a variety of manual occupational set-
tings.

Patients and methods

DESIGN AND STUDY GROUP

A cross sectional survey was conducted of five
manual occupational settings in south Man-
chester, United Kingdom. The occupational
groups were selected to comprise subjects
undertaking a variety of manual occupational
tasks which might be associated with shoulder
pain. All the available workforces were sur-
veyed (total n=931): 135 mail sorters (post
office), 198 cashiers and shelf stackers (super-
market), 169 cashiers and shelf stackers
(department store), 250 production line work-
ers (packaging factory), and 179 nurses and
nursing auxiliaries (hospital).

SURVEY QUESTIONNAIRE

The survey questionnaire comprised three sec-
tions: (a) the physical demands of work, (b)
psychosocial working environment and psy-
chological wellbeing, and (c) assessment of the
presence of shoulder pain and related disabil-

ity.

Physical working environment

The Manchester Occupational Physical De-
mands Questionnaire, developed by the au-
thors, was used to assess the physical demands
of work." This questionnaire is an instrument
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Figure 1 Boundary used for the shoulder in defining
shoulder pain.

evaluating self reported information on work-
ing postures, manual handling activities, and
repetitive arm movements (Appendix) assessed
for one specified hour of an employee’s shift. It
has previously been validated within the study
population by comparing responses to the
questionnaire with direct simultaneous obser-
vations.'’

Psychosocial working environment and
psychological wellbeing

Psychosocial working environment was meas-
ured according to the demand-control-support
model developed by Karasek." Three items
related to psychological demands and were
previously used in the West of Scotland
Twenty-07 Study of Health in the Commu-
nity”” and in a population study of low back
pain.” Responses to the questions were cat-
egorical: “never”, “occasionally”, “about half
the time”, “always/most of the time”. Two
items were used to measure job control: “Are
you able to decide how to carry out your
work?” and “Do you learn new things at
work?”. One item was used to measure social
support from colleagues: “How satisfied are
you with the support you receive from your
workmates?”. These questions have been
previously used in a study of back and limb
disorders.™*

The level of psychological distress was
assessed using the 12 item General Health
Questionnaire (GHQ). This instrument has
been tested for reliability, validity, and sensitiv-
ity as a screening tool for mental disorder and
as a measure of short term psychological
distress.”” Subjects score between 12 and 48,
with high scores indicating high levels of
distress.

Assessment of shoulder pain
Self reported shoulder pain was assessed using
a preshaded manikin; symptoms in and around

Table 1  Prevalence of disabling shoulder pain by company, age, and sex

Categorical variables

Number with
disabling pain

Prevalence of
disabling pain (%)  y° (p value)

Prevalence
Company
Post office
Supermarket
Department store
Packaging factory
Hospital
Age group (years)
16-27
28-37
38-47
48-65
Sex
Male
Female

198 26
26 25
40 24
43 31
55 27
34 23 0.49
42 22
39 19
57 32
60 32 0.003
55 22
143 28 0.047
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the shoulder complex (fig 1) lasting for more
than 24 hours in the month before the survey.
Associated disability was assessed as limitation
in carrying out activities of daily living using
items from a previously validated 22 item
shoulder disability questionnaire.'® The defini-
tion of morbidity used in this study is reporting
shoulder pain with at least one disability. This
classification of disabling shoulder pain was
made to exclude the more minor or transient
episodes of shoulder pain.'

STATISTICAL ANALYSIS
Variables reflecting the duration of occupa-
tional physical demands, psychosocial working
environment, and psychological wellbeing were
each categorised into three levels. Information
on physical demands was first divided into
those with some or no exposure, then, within
those with some exposure, a further division
was made into low and high duration, with
approximately equal numbers in each group.
Scores based on completion of the GHQ were
categorised into tertiles based on the distribu-
tion, with approximately equal numbers in
each group. The lowest tertile of GHQ score
was used as the referent group for estimating
associations with disabling shoulder pain. Uni-
variate associations between exposure informa-
tion and disabling shoulder pain were summa-
rised with prevalence rate ratios (PRR) and
95% confidence intervals (95% CI) and
adjusted for age, sex, and type of workplace.

To identify a group of factors which were
most commonly associated with shoulder pain
a forward stepwise Cox regression procedure
was used."” Factors significantly associated
with shoulder pain in the univariate analysis
were potential candidate variables for entry
into the appropriate multivariate models. Two
models were constructed: (a) including occu-
pational physical demands and (b) including
psychosocial working environment and psy-
chological wellbeing. A final model was created
including variables selected into each of the
two models described above adjusted for age,
sex, and type of company. All the analyses were
carried out using Stata.'*

Results

In total, 775 survey questionnaires were
completed, giving an overall participation rate
of 83%. The response rates were similar for the
five occupational settings taking part in the
study, ranging from 80% for mail sorters to
86% for cashiers and shelf stackers.

Of the 775 subjects 198 (26%) had a one
month period prevalence of disabling shoulder
pain. Although the prevalence of disabling
shoulder pain was similar across the five occu-
pational settings, a significantly higher propor-
tion of older employees compared with
younger employees and women compared with
men reported disabling symptoms (table 1).
Most of the shoulder pain episodes were
unilateral (127/198, 64%).

OCCUPATIONAL PHYSICAL DEMANDS
Working above shoulder level was found to be
significantly associated with disabling shoulder
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Table 2 Association of the duration of occupational physical demands (for one specified
hour) with disabling shoulder pain

y test for trend (p

Physical demand No % PRR* (95% CD+ value)
Work above shoulder level (min)
0 108 20 1.0
0.5-10 45 34 1.8 (1.3 t0 2.6) <0.001
10.5-60 45 52 2.6 (1.81t03.7)
Lifting with one hand (min)
0 94 19 1.0
0.1-6 45 33 1.9 (1.3 t0 2.8) <0.001
6.1-60 57 43 2.3 (1.6 t03.2)
Lifting with both hands (min)
0 70 22 1.0
0.1-5 67 30 1.4 (0.9 t0 2.0) 0.14
5.1-60 57 27 1.3 (0.9 t0 1.8)
Carrying on one shoulder (min)
179 25 1.0
0.1-4 7 30 1.4 (0.6 t0 3.2) <0.001
4.1-60 12 39 1.9 (1.0 to 3.6)
Lifting above shoulder level (min)
0 143 23 1.0
0.1-5 26 35 1.6 (1.0 t0 2.4) <0.001
5.1-60 29 45 2.0 (1.3t03.1)
Pushing weights (min)
0 106 24 1.0
0.1-5 52 28 1.3 (0.9 to 1.8) 0.183
5.1-60 37 29 1.4 (0.9 to0 2.0)
Pulling weights (min)
0 129 23 1.0
0.1-5 41 34 1.8 (1.2 t0 2.6) 0.004
5.1-60 26 35 1.8 (1.21t02.8)
Repetitive use of the wrists (min)
0-9 73 20 1.0
10-40 57 33 1.7 (1.2t02.4) <0.001
41-60 66 33 1.6 (1.1 t0 2.3)
Repetitive use of the arms (min)
0-9 80 19 1.0
10-40 56 36 2.0 (1.4t02.8) <0.001
41-60 60 34 1.8 (1.3 t0 2.6)

*PRR = prevalence rate ratio.

1PRR and 95% confidence interval adjusted for age, sex, and occupational setting.

pain (table 2), with respondents working for
the longest time in this way having more than a
twofold increase in risk relative to those who
did not carry out this activity.

Four of the six manual handling activities
were significantly associated with disabling
shoulder pain (table 2). The risk of disabling

Table 3 Association of psychosocial working environment and psychological wellbeing with

disabling shoulder pain

i’ test for trend

Psychosocial factor No % PRR* (95% CDt  (p value)
Is work monotonous/repetitive?

Never/occasionally 75 20 1.0

About half the time 57 31 1.6 (1.1 t0 2.2)

Always/most of the time 66 32 1.6 (1.1 t0 2.3) 0.001
Is work hectic/too fast?

Never/occasionally 76 22 1.0

About half the time 62 28 1.3 (1.0 to 1.9)

Always/most of the time 60 31 1.5(1.1t02.1) 0.011
Does work cause stress/worry?

Never/occasionally 119 22 1.0

About half the time 52 36 1.8 (1.3 t0 2.5)

Always/most of the time 27 38 1.9 (1.2 t0 2.9) <0.001
Able to decide work conduct?

Very much/a lot 120 25 1.0

Sometimes 36 27 1.0 (0.7 to 1.5)

A little/very little 42 27 1.0 (0.7 to 1.5) 0.558
Satisfied with colleague support?

Very satisfied/satisfied 145 25 1.0

Neither satisfied or dissatisfied 40 27 1.1 (0.8 to 1.6)

Dissatisfied/very dissatisfied 13 37 1.5 (0.9 to0 2.7) 0.158
Learn new things at work?

Very often/often 69 22 1.0

Sometimes 78 26 1.2 (0.9 to 1.7)

Seldom/very seldom 51 34 1.7 (1.1 t0 2.5) 0.006
GHAQ score

12-20 39 16 1.0

21-23 57 23 1.5 (1.0 to 2.2)

24-48 101 37 2.3 (1.6 to 3.4) <0.001

*PRR = prevalence rate ratio, GHQ = General Health Questionnaire.
1PRR and 95% confidence interval adjusted for age, sex, and occupational setting.
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shoulder pain increased significantly with the
duration of lifting weights with one hand,
lifting weights above shoulder level, pulling
weights, and carrying weights on one shoulder,
with approximately a doubling of risk seen for
exposure to these activities for the longest time
compared with no exposure.

Both repetitive movements of the wrists and
arms for continuous periods of 10 minutes or
more were significantly associated with dis-
abling shoulder pain (table 2). Approximately a
doubling of the risk of disabling shoulder pain
was seen for the duration of repetitive use of the
wrists and arms, at any level of exposure.

PSYCHOSOCIAL WORKING ENVIRONMENT AND
PSYCHOLOGICAL WELLBEING

The risk of disabling shoulder pain significantly
increased with the amount of time spent in a
psychologically demanding working environ-
ment; whether employees found their work
hectic or too fast, monotonous or boring, and
stressful (table 3). Employees who reported
being exposed to psychological demands
“always/most of the time” had an increased risk
of disabling shoulder pain of between 50 and
90% relative to the reference group of those
who worked in a psychologically demanding
environment “never/occasionally”.

Variables relating to decision authority and
social support did not appear to be associated
with disabling shoulder pain. However, the
ability to learn new skills at work was
associated with those employees reporting that
they “seldom” or “very seldom” had the
opportunity to learn new skills at work having a
70% increase in the risk of disabling shoulder
pain (table 3).

Psychological distress, according to the
GHQ, was found to be significantly associated
with disabling shoulder pain (table 3), with a
GHQ score in the highest tertile (24-48),
based on the distribution of scores, being asso-
ciated with more than a doubling of risk com-
pared with the lowest tertile (12-20).

MULTIVARIATE ANALYSIS
Of the eight occupational physical demands
significantly associated with disabling shoulder
pain and offered as candidates to the first
regression model, three were entered into the
model as best describing the occurrence of
disabling shoulder pain within the study group:
duration of standing in one position, lifting
weights with one hand, and working above
shoulder level. In the second regression model
two of the five variables relating to psychosocial
working environment and psychological well-
being were entered into the model: the GHQ
score (psychological distress) and whether the
employees found their work caused them stress
or anxiety.

These five variables were placed into a final
multivariate model together with age, sex, and
type of company to assess the independent
associations with disabling shoulder pain (table
4). For the duration of occupational physical
demands and the GHQ score (psychological
distress) the doubling of risk for the highest
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Table 4 Association of factors entered into the final model
(after being selected into stepwise models (a) and (b)*)
with disabling shoulder pain

PRRY (95%
CD#

Factor entered into model No %

Work above shoulder level (min)

0 108 20 1.0

0.5-10 45 34 1.7 (1.1 to0 2.4)

10.5-60 45 52 2.2 (1.5t03.3)
Lifting with one hand (min)

0 94 19 1.0

0.1-6 45 33 1.7 (1.2 to 2.5)

6.1-60 57 43 2.0 (1.4t02.8)
GHQT score

12-20 39 16 1.0

21-23 57 23 1.5 (1.0 to 2.3)

24-48 101 37 1.9 (1.3t02.9)
Does work cause stress/worry?

Never/occasionally 119 22 1.0

About half the time 52 36 1.6 (1.2 to0 2.3)

Always/most of the time 27 38 1.4 (1.0 to 2.1)

*Stepwise model (a) included variables relating to the duration
of occupational physical demands, and stepwise model (b)
included variables relating to psychosocial working environment
and psychological wellbeing.

TPRR = prevalence rate ratio; GHQ = General Health
Questionnaire.

FPRR and 95% confidence interval adjusted for age, sex, occu-
pational setting, and other factors entered into regression
model.

tertile of exposure relative to the lowest, seen in
the univariate analysis, was maintained.

Table 5 shows how well the variables entered
into the final regression model describe the
occurrence of disabling shoulder pain. Vari-
ables were dichotomised into “high exposure”
(the highest tertile of each variable) and “not
exposed/low exposure” for this analysis. In the
final regression model only 56/353 (16%) of
the employees who reported being “not
exposed/low exposure” to all of the variables
reported disabling shoulder pain. This com-
pared with 73/276 (26%) of those who
reported a “high exposure” to only one
variable, 43/97 (44%) of those who reported a
“high exposure” to any two variables, and
23/29 (79%) of those employees who reported
a “high exposure” to three or more variables.

Discussion

Previously it has been shown that occupational
conditions, such as sustained work above
shoulder level and repetitive arm movements,
are related to the development of shoulder
symptoms.'*** The findings from this study are
consistent with these observations. However,
manual handling as a potential risk factor for
shoulder and arm pain has rarely been investi-
gated, with greater emphasis being placed on
the association of such activities with low back
pain.” In the current study it was found that
lifting weights, carrying weights, and pulling
weights were all significantly associated with
disabling shoulder pain. This highlights the

Table 5 Occurrence of disabling shoulder pain by number of variables reported by subjects
entered into the final model

Exposure to variables in regression model Disabling shoulder pain

Number of variables Total No %
0 353 56 16
1 276 73 26
2 97 43 44
3+ 29 23 79

www. annrheumdis. com

importance of considering the full range of
occupational physical demands (working pos-
ture, manual handling activities, and repetitive
arm movements) when investigating the role of
the physical working environment in the
occurrence of shoulder pain.

All aspects of the psychosocial working envi-
ronment relating to psychological demands
were found to be significantly associated with
disabling shoulder pain. These findings are
consistent with those of other cross sectional
surveys, which report a modest but significant
increase in the risk of shoulder pain for jobs
with high psychological demands.*® > How-
ever, there was no association between decision
authority, social support, and disabling shoul-
der pain; features of the psychosocial working
environment described previously as being
related to the development of shoulder symp-
toms.”’

The GHQ score, representing psychological
wellbeing, was also found to be significantly
associated with disabling shoulder pain. This
finding is consistent with other studies of
musculoskeletal pain, which have found psy-
chological distress to be related to the subse-
quent development of symptoms.*®

The modelling procedure was used to
identify groups at high risk for the occurrence
of disabling shoulder pain. Different strategies
of intervention would be needed to deal with
the three occupational factors found to con-
tribute independently to risk. Ergonomic
redesign of jobs would help to reduce the dura-
tion of working above shoulder level and lifting
weights with one hand. The reasons for rating
the work environment as stressful were not
investigated in this study, but appropriate
intervention would need to be devised and
evaluated in workplaces in which stress is
found to be a problem.

METHODOLOGICAL ISSUES
Although every effort was made to survey the
full workforce from all the occupational
settings, some employees were absent at the
time of the survey. This could lead to a distor-
tion of the results owing to the “healthy worker
effect”; employees with musculoskeletal symp-
toms being more likely to be away from work
on sick leave because of their symptoms. How-
ever, only 30 such people were identified and
after consultation with the personnel depart-
ments it was found that none of these were
absent owing to shoulder symptoms.

Measurement of the physical demands of
work was made over a one hour reference
period selected randomly throughout the
employees’ shifts. This period was selected in
preference to extended time periods and aver-
age exposure measurement during a shift,
given the limitations in validating such assess-
ment.'’ After observing the working practices
of the study group, it was evident that occupa-
tional activities could be well defined in a rela-
tively short reference period because tasks did
not vary substantially across the shift.

Finally, interpretations from this study are
limited by its cross sectional design as it is not
possible to establish the temporal course of
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events leading to the onset of disabling
shoulder pain; both the exposures and disease
are measured at the same point in time. It is
unlikely that having disabling shoulder pain
would result in employees working with greater
physical demands (although there is a possibil-
ity that employees with symptoms might
perceive their work as more physically demand-
ing). However, the relation between psycho-
social factors and shoulder symptoms is less
clear. For example, although significant asso-
ciations were found between occupational
psychosocial demands (work defined as
monotonous/repetitive, too hectic/fast, or caus-
ing stress/worry) and disabling shoulder pain, it
might be the case that having such shoulder
symptoms actually causes employees to experi-
ence greater psychological demands rather
than the psychological demands themselves
being risk factors for disabling shoulder pain.
However, in a detailed review of studies
considering the role of the occupational
psychosocial working environment in the
development of arm pain, Bongers ez al identi-
fied two longitudinal studies which identified
occupational psychological demands as predic-
tors of neck/shoulder pain.’ In addition, it has
been noted that psychological factors often
predict the future onset of physical symptoms,
such as musculoskeletal pain.”® * It is therefore
likely that the occupational factors identified in
this study as being associated with disabling
shoulder pain are likely to precede the onset of
such symptoms rather than occur exclusively as
a consequence of such pain.

Summary

This large cross sectional survey has identified
a wide range of occupational physical demands
associated with disabling shoulder pain across
a variety of manual occupational settings using
a validated self completion questionnaire. We
have shown that the amount of time spent in
constrained working postures, carrying out
manual handling activities, and making repeti-
tive arm movements are all associated with
disabling shoulder pain. In addition, this study
has identified features of the psychosocial
working environment associated with shoulder
symptoms. Using multivariate analytical tech-
niques, we identified groups of employees at a
“high risk” for disabling shoulder pain due to
exposure to both physical and psychosocial
factors. The study provides useful information
for possible ergonomic interventions in order
to reduce the burden of such symptoms.
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Appendix: The Manchester Occupational
Physical Demands Questionnaire

Manual handling activities

Example: in the specified hour

(1) Did you lift weights with one hand?

YES

NO

T If you answered YES, please answer the questions below.

If you answered NO, please go to question 2.

(a) Please put an X on the line below to estimate the average weight you lifted with one hand.

I I I I I I I I I I |
0 5 10 15 20 25 30 35 40 45 50

Weight in kilograms

(b) Please put an X on the line below to estimate the heaviest weight you lifted with one hand.

I I I I I I I I I I |
0 5 10 15 20 25 30 35 40 45 50

Weight in kilograms

(c) How many times do you think you lifted weights with one hand?

(please tick the correct box)
1-10 times an hour

11-30 times an hour

31-50 times an hour

More than 50 times an hour

(c) How many minutes or seconds did you spend in total lifting weights with one hand?

OR

sec

(2) Did you lift weights with both hands?

(3) Did you carry weights with one hand?

(4) Did you carry weights with both hands?
(5) Did you carry weights on one shoulder?
(6) Did you lift weights above shoulder level?
(7) Did you push weights?

(8) Did you pull weights?
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Working postures

Example: in the specified hour

(9) Were you standing in one position for 30 minutes or more?
N ,

YES

If you answered YES, please answer the question below.

If you answered NO, please go to question 10.

How many minutes did you spend in total standing in one position?

(10) Were you seated in one position for 30 minutes or more?
(11) Did you kneel down?

(12) Did you work at or above shoulder level?

Repetitive movements of the arms

Example: in the specified hour

(13) Did you carry out tasks involving repetitive movements of the wrist for periods
of 10 minutes or more?

YES

::
¥ % NO

If you answered YES, please answer the questions below.
If you answered NO, please go to question 14.

(a) What tasks were you doing at the time?

(b) How many minutes did you spend in total carrying out repetitive movements
of your wrists?

(14) Did you carry out tasks involving repetitive movements of the arms for periods
of 10 minutes or more?
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