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Abstract

Background: Shoulder pain was previously shown to diminish in older populations and it was suggested that this
could be explained by reduced usage with age. Our objectives were to investigate if estimates of shoulder pain
continue to increase after the age of 50 in working populations and to compare these estimates in physically
demanding occupations with sedentary occupations.

Methods: A systematic review of retrospective, cross-sectional, prospective, or longitudinal.
studies reporting prevalence or incidence of non-specific shoulder pain in occupational groups stratified by age.
Searches were conducted in PubMed, Scopus, and CINAHL from inception until January 2020. Study characteristics
and prevalence estimates stratified by age were extracted. Two reviewers independently performed a critical
analysis of the included studies to determine their validity and risk of bias.

Results: Twenty studies with a total of 40,487 participants and one study of a clinical data base were included and
assigned a direction of the estimates for shoulder pain as either ‘increasing’, ‘remaining stable’ or ‘decreasing’ past
the age of 50. Shoulder pain generally increased past 50, with 16 of the 21 included studies reporting higher
estimates/odds ratios in older participants. In the more physically active occupations over 50, the estimates
increased in 14 of the 18 samples compared to only two of the four involving sedentary occupations.

Conclusions: Shoulder pain prevalence remains common in workers beyond the age of 50. Prevalence continues
to increase in physically demanding occupations. Clinicians should consider factors of occupation when managing
shoulder pain.

Trial registration: PROSPERO (CRD42019137831).

Keywords: (MeSH): shoulder pain, Prevalence, Occupational injuries, Age groups, Rotator cuff, Shoulder
impingement syndrome
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Introduction
Shoulder pain is a common complaint, with point prevalence
and lifetime estimates as high as 26 and 67%, respectively [1].
It is often associated with rotator cuff lesions [2, 3], but the
causal relationship remains a point of debate [3–6]. Vincent
et al. [7] reported in a systematic review of the general popu-
lation that the prevalence of rotator cuff degeneration in-
creases linearly with age. However, the same review found
that shoulder pain does not continue in a similar linear fash-
ion after 60–65 years of age but that it rather diminishes.
Thus, the authors speculated that this could be linked to di-
minished work demands in later life. In support of this the-
ory, a large study of several occupational groups reporting
estimates for the age groups 40–49, 50–59, 60–69 and 70–
74 showed that the 1-yr prevalence estimates continued to
increase significantly but that this might be particularly no-
ticeable in the ‘blue-collar’ rather than in the ‘white-collar’
occupations [8]. This research, therefore, suggests that con-
tinued activity as well as type of occupation are important
contributors to the continued experience of shoulder pain,
rather than a general reduction of pain in the older age
groups.
In other words, the disparity between the prevalence

of rotator cuff degeneration and shoulder pain in these
older age groups could have multiple explanations.
Firstly, it is possible that rotator cuff degeneration itself
is not responsible for the shoulder pain. Secondly, it is
possible that degeneration plays a role in the production
of musculoskeletal pain, which is exacerbated in com-
bination with certain levels of activity.
In studies of the general population that include elderly

people, a large proportion would be retired or have reduced
their physical activities at work and at home, and the physic-
ally active would likely be a smaller group making a link be-
tween work and pain in the total sample difficult to detect.
Therefore, it is necessary to estimate the prevalence of shoul-
der pain in specific age groups whilst taking into account
their work status. For this reason, we chose to undertake a
systematic review investigating whether occupational activ-
ities, generally, influence shoulder pain prevalence in older
adults. Accordingly, the purpose of this systematic review
was to explore the following two questions:

� Does the prevalence of shoulder pain continue to
increase after the age of 50 in those who are still
work active?

� If so, is there a difference between those whose
occupations are physically demanding from those
who have sedentary occupations?

Methods
Design
This systematic review is registered with PROSPERO
(CRD42019137831) and was completed in accordance

with the Preferred Reporting Items for Systematic Re-
views and Meta-analyses (PRISMA) guidelines (see
Additional file 1) [9].

Search strategy
Searches were performed using PubMed, Scopus, and
CINAHL from inception to January of 2020 and the
search strategy is found in Additional file 2. The titles
and abstracts were screened independently by two re-
viewers (CH, AB) to identify potentially relevant articles.
The reviewers then independently screened these full-
text articles for inclusion. A final screening procedure
on full-text articles was performed with the help of an-
other reviewer (CLY) until consensus was reached. Ref-
erence lists were also searched to identify any additional
studies.

Eligibility criteria
We were interested in studies that reported data specif-
ically for different occupational groups and provided
prevalence estimates or odds ratios for increasing age
brackets, to make it possible to compare age stratified
shoulder pain prevalence estimates in white and blue
collar workers.

Inclusion criteria

� Studies on the prevalence or incidence of non-
specific shoulder pain, including rotator cuff disease
or subacromial bursitis

� Study populations including occupational groups, or
the general population reported by occupational
groups, workloads or work positions.

� The oldest age groups reported in the study had to
include people over the age of 50.

� The oldest age groups included at least 20 study
subjects.

� Estimates were reported in relation to age group.
� Studies included had to be retrospective, cross-

sectional, prospective, or longitudinal.
� Articles published in English, French or

Scandinavian languages were considered, with no
limitation for the year of publication.

Exclusion criteria

� Case studies, case series, case-control studies.
� Studies that did not clearly distinguish between

neck- and shoulder pain.
� Studies that did not clearly distinguish between

upper limb and shoulder pain.
� Studies that concerned specific clinical populations

or specific causes of pain/injuries, including frozen
shoulder and osteoarthritis.
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General criteria
The following general criteria were tabulated for each
study: first author, year of publication, country of study,
mode of data collection (questionnaire/interview/clinical
data), type of occupation, final sample size, broad classi-
fication of shoulder pain definition, recall periods for
pain (point prevalence, 1-year prevalence, lifetime preva-
lence), number of participants by age category, response
rate, and percentages (with p-values for trend) or odds
ratios with increasing age including confidence intervals.

Methodological quality
Two reviewers (CH, CLY) independently performed a
critical analysis of the included prevalence studies to de-
termine their validity and risk of bias. This was per-
formed using modified criteria (Table 1) based on those
from previous prevalence systematic reviews [10–12].
We removed some items of previous quality assessment
tools as they were considered not to add value to the as-
sessment of these studies. The items removed were:
‘were data collected directly from the subjects?’, and ‘was
the same mode of data collection used for all subjects?’.
The checklist uses three methodologic domains with 9
individual criteria for prevalence studies. Overall, these
examine representativeness, data quality, and definition

of shoulder pain. Any discrepancies in the assessment
were reviewed and resolved by consensus. A third author
was available in case of disagreements.

Data analysis
All prevalence estimates stratified by age were extracted
into tables and compared between reviewers for
consistency. For two studies, the prevalence estimates
had to be measured from charts, as the studies did not
provide the exact estimates [13, 14]. This was performed
by two blinded authors (CH, CLY).
Similar methodologic quality scores, age categories,

definitions of shoulder pain, and type of occupation
were considered minimum criteria for pooling of data.
However, preliminary analyses showed that the results
of the studies could not be statistically pooled as they
were not homogeneous for these items. Due to the
lack of homogeneity across the included studies and
because only 16 of the included studies provided p-
values for trend or confidence intervals, two of the
authors performed case-by-case analysis of the preva-
lence estimates and odds ratios. The studies were
assigned a direction of the estimates for shoulder pain
as either ‘increasing’, ‘remaining stable’ or ‘decreasing’
past the age of 50.
Within the table, the included studies were separated

into physically active occupations and sedentary occupa-
tions. Physically active workers were defined as those oc-
cupations that were classified as either ‘labourers’,
‘machinery operators and drivers’, ‘community and per-
sonal service workers’, or ‘technicians and trades
workers’ according to the Australian and New Zealand
Standard Classification of Occupations (ANZSCO) ver-
sion 1.2. Nurses, nurses’ aides, physical therapists and
surgeons were also considered to have physically de-
manding jobs, despite being officially categorised as ‘pro-
fessionals’ in the ANZSCO.
Sedentary workers were defined as those occupations

that were classified as ‘managers’, ‘professionals’, ‘clerical
or administrative workers’, or ‘sales workers’. Although
this group of occupations was considered sedentary,
most of these workers were considered to likely be ex-
posed at least to some repetitive use of their upper limbs
through computer work.
The studies were ordered from high to low based on

their methodological quality scores. We had greater con-
fidence in the results of the higher-quality studies and
less in those with lower scores, particularly if the poorer
studies had conflicting results from the other studies.

Results
Study selection
By January 2020, the electronic database search had
yielded 1228 unique studies (Fig. 1). After abstract and

Table 1 Methodological assessment criteria

A. Is the final sample representative of the target population? (external
validity)

1. At least one of the following must apply in the study: an entire target
population, randomly selected sample, or sample stated to represent
the target population.
2. Response rate > 80%? If not:
a. At least one of the following: reasons for nonresponse described,
non-responders described, comparison of responders and non-
responders, or comparison of sample and target population.

B. Quality of the data? (internal validity)

3. Was the primary objective of the study the collection of data on
musculoskeletal pain (including the shoulder) or was it taken from a
survey not specifically designed for that purpose?
4. At least one of the following in the case of a questionnaire: a
validated questionnaire or at least tested for reproducibility.
5. At least one of the following in the case of an interview: Interview
validated, tested for reproducibility, or adequately described and
standardized.
6. At least one of the following in the case of an examination:
Examination validated, tested for reproducibility, or adequately
described and standardized.

C. Definition of shoulder pain (SP) (internal validity)

7. Was there a precise anatomic delineation of the shoulder area or
reference to an easily obtainable article that contains such specification?
8. Was there further useful specification of the definition of SP, or
question(s) put to study subjects quoted such as the frequency,
duration or intensity, and character of the pain. Or was there reference
to an easily obtainable article that contains such specification?
9. Were recall periods clearly stated: e.g., 1 week, 1 month, or lifetime?

E. Summary

10. Item on overall quality and risk of study bias.
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title screening, 352 relevant studies were identified and
assessed as full-text articles. One additional potentially
eligible study was identified through inspection of refer-
ence lists in full-text articles. Initially, 27 studies were
considered eligible for inclusion; however, six of these
were excluded due to having < 20 participants in the >
50 age category [15–20]. At the end of the screening
process, 21 studies were considered eligible for inclusion
[13, 14, 21–39]. Three studies did not report the number
of participants by age category, but were still included,
as the number of the oldest participants were at least 20
based on prevalence estimates [13, 14, 30].

General study characteristics
In all, 20 of the included studies used either cross-
sectional study designs or reported baseline results of
longitudinal studies with a total of 40,487 participants
[13, 14, 21–28, 30–39]. The final study analysed a clin-
ical database that included cases of acute arm and shoul-
der conditions [29]. None of the included studies
investigated a general population stratified by both age
and occupation; instead, the studies investigated one or
two occupations. There were 15 studies on non-
sedentary occupations, three studies on sedentary occu-
pations, and one study investigated one of each. The

Fig. 1 PRISMA flowchart showing the selection process. SP: shoulder pain
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general characteristics of each study are identified in
Table 2 and are briefly explained below.
Studies were published between 1983 and 2019 on

populations living in Europe (N = 10), Asia (N = 7), the
Middle East (N = 2), and North America (N= 2). Of the
21 studies, 19 (90%) were published after 2000. In two
studies, all the participants included in the analysis were
female. The largest number of age-groups was ten [21],
and the smallest was two [33, 37]. One study accessed a
clinical database that included almost 200,000 incident
cases of acute arm and shoulder conditions [29]. The
largest number in the oldest age category was 990 (≥50)
[38], and the smallest was 22 in the category (> 55) [35].
No studies were excluded based on methodological
quality.

Methodological quality
The methodological quality of the included studies is
shown in Table 3. The quality scores ranged from 2 to 7
out of 7, with four studies achieving a full score [29–32].
The most common deficiencies within the studies were:

� Eleven did not achieve (or report) a representative
sample.

� Eight did not use a validated questionnaire,
interview, or examination.

� Eight did not achieve > 80% response rate or provide
appropriate information regarding non-responders.

� Five did not provide precise anatomical delineation
or body diagram and another four did not further
specify the definition of shoulder pain.

Definitions of shoulder pain
As can be seen from Tables 2, 11 of the studies used the
Nordic Musculoskeletal Pain Questionnaire, either in its
original form or in a modified version. A further seven
studies used either shoulder diagnoses, body diagrams,
or provided additional information on the pain, and all
reported the recall period(s).

The direction of estimates by type of occupation
The prevalence of shoulder pain generally increased past
the age of 50, with 16 of the 21 included studies report-
ing higher estimates in older participants. As shown
below, the majority of the studies investigating physically
active occupations reported shoulder pain prevalence to
be higher over the age of 50. Whereas this was less com-
mon in those reporting on sedentary occupations.
There was a total of 37,845 participants in 18 studies

reporting on physically active workers. The prevalence
estimates or odds ratios in those over 50 increased in 14
of these 18 studies [13, 14, 21, 23, 25, 29–31, 34–39],
remained stable in two [22, 28] and decreased in one

Table 3 Methodological quality assessment of 21 shoulder pain prevalence studies
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[24]. One study of farmers reported data only for two
age groups, using 65 as a cut point and found that
shoulder pain reporting decreased in the older group
[33]. The prevalence estimates for all studies stratified
by age are shown in Table 2.
There was a total of 2642 participants in the four stud-

ies reporting on sedentary occupations. Two of these
studies had prevalence estimates that continued to in-
crease in people over the age of 50 [26, 32] whereas they
decreased in two [27, 35].

Discussion
Summary of findings
To our knowledge, this is the first systematic review
to assess the prevalence of shoulder pain in occupa-
tional groups, stratified by age. The 21 included stud-
ies had varying degrees of methodological approaches
and quality, for which reasons their data were not
suitable to be pooled. Sixteen of the included studies
provided p-values for age trend, but many did not.
Therefore, we performed a visual analysis based on
the direction of estimates in age groups. The findings
consistently showed that shoulder pain becomes in-
creasingly common over the age of 50 for people who
are still in the workforce. This was particularly appar-
ent in studies including occupations defined as phys-
ically demanding, but results were conflicting in those
studies including sedentary jobs.
However, all of the sedentary occupations included

computer work, which requires prolonged use of arms
and shoulders with arms stretched out away from the
trunk [40]. This may explain why two out of the ‘sed-
entary’ studies had similar findings to the ‘physically
demanding’ studies. Also, one of these two studies
rated very poorly on the quality assessment tool, only
achieving a total score of one, making the results
uncertain.
One study investigating farmers found that shoulder

pain did not increase past the age of 65 [33]. This is ob-
viously not consistent with other studies on physically
demanding occupations. However, there was no detailed
information on work activities past the age of 50, so we
could not determine if farmers continue to work into
old age or if they stop or slow down soon after 50.
We found decreasing estimates in only one study on

physically demanding jobs; aged care workers, which
also suggested a decrease in incidence estimates past the
age of 50 [24]. However, we have limited confidence in
this result as the study did not provide information re-
garding the representativeness of the study sample. The
study also failed to report a response rate and neglected
to describe non-responders.
It could be argued that across occupations, and par-

ticularly those that are physically demanding, the

‘healthy worker effect’ is likely to be at play. This leaves
a ‘healthy worker’ population within that occupation,
thus decreasing the prevalence estimates of shoulder
pain [41, 42]. It is possible that this ‘effect’ is more
marked in some particularly physically demanding jobs,
such as farming and some types of nursing. If this
phenomenon is at play, these estimates would have
underestimated the real impact that physically demand-
ing jobs have on shoulder problems in the elderly [41].

Comparison to a previous systematic review
The authors of a previous systematic review by Vincent
et al. [7] noted that shoulder pain prevalence estimates
decrease in the general population over the age of 60–
65, despite a continued increase in the presence of rota-
tor cuff pathology. They theorised that one reason for
this could be that people in this age bracket with shoul-
der pathology have either retired, changed occupations
or simply are not exposing themselves to as much shoul-
der demanding activities as in younger age. Our results
provide support for this theory, in that those individuals
still employed past the age of 50, especially those in
physically demanding positions, are more likely to report
shoulder pain than those who are younger. However, be-
cause our review did not investigate retirees, we are not
able to definitively say if retirement would be responsible
for a decrease in shoulder pain reporting.

Methodological considerations of this review
First, as in all systematic reviews, it is not guaranteed
that we found all the studies in this area. Neverthe-
less, we did search PubMed, CINAHL and Scopus
using a Medical Subject Heading terms in a search
strategy developed with the assistance of a subject li-
brarian. Additional searches via reference lists yielded
only one additional study, enhancing our confidence
in the completeness of the systematic search strategy.
Secondly, we were unable to identify any extensive

population studies that produced prevalence estimates
by age and occupation. Such studies could have provided
results that may have improved confidence in the out-
come, as they would not be so contingent on the healthy
worker effect [41]. Furthermore, it is important to ac-
knowledge that the occupation classifications do not
take into account potentially relevant factors such as
load, repetitive movements, and shoulder elevation. It
may also have been worthwhile considering three cat-
egories of workers: heavy manual work, physically active
non-heavy work, and sedentary work. However, this was
not possible due to the number and types of studies
included.
The third point relates to our assessment of quality

and risk of bias. There are several methods to deal with
quality and risk of bias in systematic reviews.
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Unweighted or weighted marks can be given and added
up to a final score using cut-points to identify ‘accept-
able’ and ‘unacceptable’ studies. It is also possible to
concentrate merely on items that indicate a risk of bias
and to estimate the credibility of study results based on
these. We opted for a score and simply ordered the
studies by this score, from high to low, acknowledging
that there is probably no definite cut-off point. Instead
we had more trust in those studies with better method-
ology scores, particularly when results went in the same
direction.
Fourthly, due to the statistical and methodological

heterogeneity of the included studies, it was not pos-
sible to perform a meta-analysis, which could have
provided us with actual estimates. Instead, we re-
ported our findings as either ‘increasing’, ‘remaining
stable’ or ‘decreasing’. In our analyses, we did not test
for statistically significant changes between age
groups, because these groups were often very small
and small group sizes may lead to a type two statis-
tical error. It is important to note that some of the
observed differences across age groups were statisti-
cally significant and others were observed tendencies
which were subjective in nature. The decisions for the
direction of estimates were made independently by
two review authors, however due to the nature of the
visual analysis may contain biased interpretations of
the results. Some directions of estimates were not
based on statistically significant results. Nevertheless,
the fact that most estimates went in the same direc-
tion strengthened our interpretation.

Methodological considerations of the included studies
Several studies ultimately had to be excluded during the
screening process because they did not describe age
demographics by category. This not only made it impos-
sible to establish the direction of prevalence estimates
with age but also meant that even in those studies that
had reported prevalence by age, it was not possible to
know how many were actually in the over 50 brackets.
Descriptive statistics of population samples should pro-
vide the number of participants in age categories so that
it is possible to visualise the spread of the sample. Fur-
thermore, we could not include the age range or max-
imum age for those studies that were included, because
it was rarely provided.
Our review identified several methodological flaws

in the included studies. Just over half of the studies
failed to achieve or report a representative study sam-
ple, with a variety of sample sizes. Six studies did not
achieve a response rate of at least 80% and a further
six did not even report the response rate. The low re-
sponse rate, coupled with a lack of description of
non-responders, left these studies at risk of selection

bias and ultimately impacted our confidence in the
representativeness of the sample. Other authors have
astutely used a confidence interval approach or wave
analysis to determine if those who responded quickly
to a survey in the first “wave” were different in their
pain reporting to those who responded at a later time
(second or third waves). If they do, it suggests that
non-responders are also likely to be different in some
way [43].
The majority of included studies used a variation of

the Nordic Musculoskeletal Pain Questionnaire, but in
those that did not, there were unclear definitions of
shoulder pain [44]. Some failed to provide an anatomical
delineation of shoulder pain either via description or a
body diagram. Others failed to provide further informa-
tion regarding what constitutes a shoulder pain episode,
such as severity, duration, and character. This could im-
pact on the accuracy of the pain reporting, as study sub-
jects would have to know what was meant by ‘shoulder’
and by ‘pain’.
Finally, the included studies did not consider the role

of other activities from daily life, leisure, or sport. While
it was not our aim to investigate these other activities,
they could be important modifying factors in the onset
and development of shoulder pain. This could be a fac-
tor in helping to explain the conflicting results, particu-
larly from the sedentary groups.

Conclusion
The results of this systematic review indicate that shoul-
der pain continues to be prevalent in older populations
that are still working, and particularly if their work is
physically active or, at least, involves the use of their
upper limbs.
Future research of this type should include a clear de-

scription of the anatomical delineation of the shoulder
and should report pain patterns and severity by age and
occupation. In particular, it is essential to separate tran-
sient minor episodes of pain from chronic disabling pain
that may require management by a health professional.
In survey studies with a low response rate, authors
should consider performing a wave analysis to examine
potential non-response bias.

Implications for physiotherapy practice
Shoulder pain appears still to be prevalent in older pop-
ulations that are still working, and particularly if their
work is physically active or, at least, involves use of their
upper limbs. This may aid clinicians in making a prog-
nosis on the evolution of shoulder pain in active and
sedentary works and ultimately impact clinical decision
making.
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