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ABSTRACT

Objectives To define the population prevalence of rotator
cuff tears and test their association with pain and function
loss; determine if severity symptom correlates with tear
stage severity, and quantify the impact of symptomatic
rotator cuff tears on primary healthcare services in a
general population cohort of women.

Design Cross-sectional observational study.
Participants Individuals were part of the Chingford
1000Women cohort, a 20-year-old longitudinal population
study comprising 1003 women aged between 64 and 87,
and representative of the population of the UK.

Main outcome measures Rotator cuff pathology
prevalence on ultrasound, shoulder symptoms using the
Oxford Shoulder Score and resultant number of general
practitioner (GP) consultations.

Results The population prevalence of full-thickness tears
was 22.2%, which increased with age (p=0.004) and
whether it was the dominant arm (Relative Risk 1.64, OR
1.58, 95% Cl 1.07 to 2.33, p=0.021).

Although 48.4% of full-thickness tears were
asymptomatic, there was an association between rotator
cuff tears and patient-reported symptoms. Individuals with
at least one full-thickness tear were 1.97 times more likely
than those with bilateral normal tendons (OR 3.53, 95%Cl
2.00 to0 5.61, p<0.001) to have symptoms. Severity of
symptoms was not related to the severity of the pathology
until tears are >2.5¢m (p=0.009).

In the cohort, 8.9% had seen their GP with shoulder pain
and a full-thickness rotator cuff tear, 18.8% with shoulder
pain and an abnormality and 29.3% with shoulder pain.
Conclusion Rotator cuff tears are common, and primary
care services are heavily impacted. As 50% of tears
remain asymptomatic, future research may investigate the
cause of pain and whether different treatment modalities,
aside from addressing the pathology, need further
investigation.

INTRODUCTION

Musculoskeletal pain is one of the most
common sources of disability in the Western
world.! The shoulder is the third most
common site of musculoskeletal disease,2
with an estimated 20% of the population

% Nigel K Arden,’ Andrew J Carr @

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Pain on the Oxford Shoulder Score is associated
with the presence of rotator cuff tendon pain but
not the extent of structural pathology identified on
ultrasound imaging.

= Rotator cuff pathology and associated symptoms
pose a large burden on the healthcare system with
28.8% of people seeking general practitioner con-
sultation for their shoulder pain.

= This epidemiological study demonstrates asso-
ciation but not causality and leaves unanswered
questions as to what additional factors contribute to
shoulder pain.

reporting pain at any given time.” Pain related
to rotator cuff tears are estimated to account
for 30%-40% of these shoulder complaints,*
causing high levels of disability and asso-
ciated healthcare costs.”” High-definition
ultrasound is the current gold standard for
the detection of full-thickness tears and is
a valid tool to detect an abnormal tendon
enthesis,® but has poorer accuracy to detect
partial-thickness tears.*'* Full thickness tears
are recognised to be common and associated
with increasing age'”™®; however, prevalence
in symptomatic and asymptomatic shoulders
varies widely across cadaveric,'’ radiological'?
and retrospective cohort studies.'*"® 2%
Furthermore, the presence of selection bias
in studies undertaken in rotator cuff tendon
tears'®® has meant population-based studies
available are not representative of Western
demographics. Thus, research in this area
may lead to a better understanding of the
natural history of rotator cuff tears.

Clinical manifestations of rotator cuff
tears are varied,w 172226 28 and detection
of pathology and its relationship to clin-
ical symptoms is not well established. Many
tears are asymptomatic but are thought to
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A Normal tendon B Abnormal tendon

D Full-thickness tear >2.5cm

C Full-thickness tear <2.5cm

Figure 1 Tendon classification on ultrasound. (A) Normal
tendon: normal homogenous appearance throughout

with no abnormality at the enthesis; (B) abnormal tendon:
loss of homogenous appearance and abnormal ragged
enthesis+enlarged fluid-filled bursa or partial thickness tear;
(C) full thickness tear (0-2.5cm): lucent patch through the full
thickness of the tendon with tear size defined as its width in
the sagittal plane; (D) full-thickness tears (>2.5cm): evidence
of large defect or no evidence of tendon tissue present.

be a risk of developing symptoms with time.*® Although
larger tears are more likely to be painful, there is also no
evidence to suggest that they have a greater severity of
symptoms than smaller tears.”” One population cohort
from a mountainous region has suggested that only
a third of full-thickness tears were painful, of which
symptoms were more prevalent in the dominant arm.”
However, all studies investigating symptom association
have looked at isolated shoulders and have not consid-
ered that the individual has two shoulders. It is therefore
plausible that there may be the presence of other physical
or psychological factors unique to the individual, rather
than the specific shoulder, that may have an influence on
symptom presentation, rather than solely the underlying
pathology. To date, no study has explored the association
between rotator cuff tears, pain and functional loss in
a general population cohort, or how these impact on a
health service.

Objectives

This study aims to (1) describe the population prevalence
of different stages of rotator cuff tear in a general popu-
lation cohort of women; (2) determine what proportion
of rotator cuff tears are symptomatic and whether the
severity of symptoms correlates with tear stage severity;
(3) identify individual influences on the likelihood of
symptoms and (4) quantify the impact of symptomatic
rotator cuff tears on primary healthcare services.

METHODS

Study design, setting and participants (including study size)
Participants in this cross-sectional observational study
were involved in the larger Chingford 1000 Women study.
This is an ethically approved, well-described prospective
population-based longitudinal study of osteoarthritis and
osteoporosis comprising 1003 white Caucasian women,
derived from the register of a large general practice in
Chingford, North London.”! 32 35 31595 The cohort was
recruited in 1989 where the women were aged 44-67.
They have been characterised as representative of women
in the UK general population with respect to weight,
height and smoking characteristics. The cohort has been
subsequently listed by the National Institute for Health
Research as an important epidemiological recourse.
This study took place at the Chingford 20-year follow-up
visit where 516 of the original 1003 cohorts attended
(I58women had died; 111 were unable to attend; 218
had moved away or had been lost to follow-up). A muscu-
loskeletal assessment, including the Oxford Shoulder
Score (OSS) and shoulder ultrasound examination,
was performed on both shoulders (left and right) in
463women (out of the 515, 52 attended but did not have
a shoulder assessment due to lack of assessor, and one did
not complete an OSS).

Variables and data sources

Participant characteristics of age, height, weight, hand
dominance and a selfreported musculoskeletal ques-
tionnaire filled out a priori (including the OSS,*** body
chart and questions regarding previous pain, treatments
and whether medical advice has been sought) were all
collected at baseline. A musculoskeletal ultrasound assess-
ment on bilateral shoulders was then undertaken using a
fixed standard operating procedure protocol).

The ultrasound examination of the 464women was
completed by two orthopaedic assessors and performed
using a GE Voluson i portable ultrasound machine with a
10-16 MHz linear probe. Ultrasound training and appro-
priate validation studies” were completed as recom-
mended by the BESS focus group; 343 individuals were
scanned by assessor 1 and 121 individuals by assessor
2. Appropriate interrater and intra-rater reliability
studies were performed and showed high reproduc-
ibility (weighted kappa 0.92,p<0.001) and no difference
in reporting trends (p=0.08). The ultrasound protocol
was derived according to the recommendations of the
Nuffield Orthopaedic Centre musculoskeletal radiology
department. Tendons were classified into one of four
working groups based on ultrasound measurements as
validated by Hinsley et af’: normal tendon, abnormal
tendon and partial thickness tear, single-tendon full-
thickness tear (0—2.5cm) and multitendon full-thickness
tear (>2.5cm) (figure 1).

Quantitative variables and statistical methods

All statistics were performed using IBM SPSS Statistics
V.22.

Hinsley H, et al. BMJ Open 2022;12:€059175. doi:10.1136/bmjopen-2021-059175



Age, body mass index (BMI), hand dominance and
symptom presence were compared across the four
different tendon pathology groups. Wilcoxon rank-sum
test, one-way analysis of variance (ANOVA) and y* tests
were used for non-normal, normal and categorical data,
respectively.

Population prevalence of full-thickness tears was
defined as having at least one unilateral full-thickness
tear. Population prevalence of tendon abnormalities was
defined as having at least a unilateral tendon abnormality
ranging from abnormal enthesis to a full-thickness tear.
This was calculated by summing the percentage with
unilateral tears and the percentage with bilateral tears for
each age group.

Symptoms were defined using the OSS.*** This was
chosen for what the authors believed represented the best
content and construct validity as applicable to the study
as it covers a range of symptoms (both relating to pain
and function) over a 4-week time period and also allows
discriminate ability. Binary symptoms were defined by
dichotomising the OSS,* * where any non-perfect score
(<47/48) was classified as symptomatic. The cut-off at 47
was used to determine symptoms as we were not looking
for significant changes, rather the ability to detect any
individual who was unable to perform an activity to the
full or who has pain at any given time. We validated this
by running a Pearson correlation subanalysis between
the OSS pain subset with the Numerical Rating Scale
(NRS) (R=0.816, p<0.001, 95% CI 0.793 to 0.836) and a
simple binary question (R=0.812, p<0.001, 95% CI 0.789
to 0.833), and the full OSS with a binary pain question
(R=0.759, p<0.001, 95% CI 0.730 to 0.785). Furthermore,
we reran the analysis using a 3-point difference to reflect
a clinically significant difference between groups, and
the results were not significantly different. Where ques-
tions are pain specific, the four pain specific questions of
the OSS were used as a subscale. In symptomatic partic-
ipants, the full OSS scale, scored on a 0-48 point scale,
was used to define symptom severity. A % test was used
to determine any difference between tendon pathology
groups. Multivariate binary logistic regression was used to
adjust for the potential confounders age, BMI and hand
dominance determined a priori. To account for a high
positive skew of the OSS data when determining symptom
severity, all asymptomatic shoulders were removed, and a
logarithmic transformation of the inverse OSS was used to

create a normal distribution. Symptom severity in symp-
tomatic shoulders was compared across tendon pathology
groups using one-way ANOVA. Multivariate linear regres-
sion was used to adjust for potential confounders age and
hand dominance determined a priori.

RESULTS

Participants and descriptive data

A total of 464 individuals (928 shoulders) were included
in the study (table 1). The distribution of age across
each tendon pathology group was significantly different
(p<0.001), with age increasing in accordance with tear
severity. There was a statistical difference in the propor-
tion of dominant and non-dominant arms in each tendon
pathology group (p=0.033), with there being significantly
more non-dominant arms in the normal tendon group
(p=0.010) and significantly more dominant arms in
those with full-thickness tears (p=0.026). There were no
between-group differences in BMI (p=0.080).

Outcome data and main results

Prevalence of rotator cuff tendon pathology

The population prevalence of having at least one full-
thickness tear was 22.2% (4.5% bilateral). For age groups
60-69, 70-79 and 80-89, these were 14.9%, 25.9% and
29%, respectively, and bilateral tears were 2.3%, 5.9% and
5.8%, respectively. The difference in prevalence between
age groups was statistically different (p<0.001).

The population prevalence of having at least a unilat-
eral tendon pathology or tear was 59.5% (30.6% bilat-
eral). For age groups 60-69, 70-79 and 80-89, these were
51.5%, 61.8% and 72.5%, respectively, and bilateral tears
were 24.6%, 32.3% and 40.6%, respectively. The differ-
ence in population prevalence between age groups was
statistically significant (p<0.001).

Table 2 shows the prevalence of rotator cuff tendi-
nopathy in the dominant and non-dominant arms in
age deciles. The distribution of tendinopathy differed
between age groups (dominant arm, p=0.002; non-
dominant arm, p=0.037) with more pathology found in
older age groups and in the dominant compared with
non-dominant arms (p=0.004). There was no difference
in prevalence according to the BMI group. The relative
risk of full-thickness tear was 1.64 (OR 1.580, 95% CI
1.073 to 2.326, p=0.021) in the dominant arm compared

Table 1 Demographics of all the shoulders included in the study

Frequency % Median age Mean BMI Dominant arm (%)
Normal 510 55.0 70 27.5 46.1
Abnormal/partial tear 294 3ill.7 73 28.0 52.7
Full-thickness tear, 0-2.5cm 85 9.2 74 27.9 58.8
Full-thickness tear, >2.5cm 39 4.2 74 29.6 61.5
All 928 100 71 27.8 50

BMI, body mass index.
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Table 2 Prevalence of rotator cuff tendon pathology according to age decile and arm dominance

Age group (years)
60-69 (n=175) 70-79 (n=220) 80-89 (n=69) Total (N=464)
Count % Count % Count % Count %
Dominant arm
Normal tendon 102 58.30 111 50.50 22 31.90 285 50.60
Abnormal tendon/partial thickness 54 30.90 67 30.50 34 49.30 155 33.40
tear
Full-thickness tear, 0-2.5cm 14 8.00 27 12.30 9 13.00 50 10.80
Full-thickness tear, >2.5cm 5 2.90 15 6.80 4 5.80 24 5.20
Non-dominant arm
Normal tendon 115 65.70 122 55.50 38 55.10 275 59.30
Abnormal tendon/partial thickness 49 28.00 70 31.80 20 29.00 139 30.00
tear
Full-thickness tear, 0-2.5cm 10 5.70 18 8.20 7 10.10 35 7.50
Full-thickness tear, >2.5cm 1 0.60 10 4.50 4 5.80 15 3.20

with non-dominant arm. For those aged 70-79, it was
2.072 (OR 2.026, 95% CI 1.286 to 3.190, p=0.002), and
those aged 80-89 was 2.293 (OR 2.256, 95% CI 1.264 to
4.027, p=0.006) compared with those aged 60—69.

Association of symptoms (all shoulders)

An analysis of symptom association was completed in 926
shoulders (463/464 participants due to loss of one ques-
tionnaire). There were 289 (31.2%) symptomatic shoul-
ders according to a dichotomised OSS. The presence
of symptoms was statistically significant between tendon
groups (p<0.001); 51.6% of all full-thickness tears were
symptomatic. There was no difference in age, BMI or arm
dominance between symptomatic or asymptomatic shoul-
ders. The relative risks of having symptoms compared
with those with a reported normal tendon were as follows:
abnormal/partial tears 1.969 (OR 1.991, 95% CI 1.454
to 2.727); full-thickness tears 0-2.5cm 2.203 (OR 2.366,
95% CI 1.465 to 3.891); and full-thickness tears >2.5cm
4.718 (OR 9.800, 95% CI 4.638 to 20.705). All were signif-
icant (p<0.001) with the model correctly predicting 71%

Distribution of symptoms accross each tendon group
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Figure 2 Distribution of symptoms across each tendon
group. OSS, Oxford Shoulder Score.

of symptom outcomes correctly. The distribution of symp-
toms across each tendon group is shown in figure 2.

When the same analysis was performed using a 3-point
change in the OSS to define symptoms, the results were
not statistically different and compared with normal
tendons were as follows: abnormal/partial tears 1.793
(OR 1.936, 95% CI 1.374 to 2.726); full-thickness tears
0-2.5cm 2.098 (OR 2.506, 95% CI 1.513 to 4.150); and
full-thickness tears >2.5cm 3.924 (OR 9.678,95% CI 4.784
to 19.580). All were significant (p<0.001).

Symptom severity

For the 289 symptomatic shoulders, the full OSS was
reported (table 3). Median age was significantly different
between groups (p=0.047), with age increasing with tear
stage severity. No statistically significant between-group
differences in BMI were identified, nor any within-group
differences for arm dominance.

The mean OSS for symptomatic shoulders was 41.8. For
normal tendons, this was 42.5, abnormal tendons, 42.1;
full-thickness tears (0-2.5cm), 40.2; and full-thickness
tears (>2.5cm), 38.4. There was a statistical difference
between the groups (one-way ANOVA, p=0.030). Linear

Table 3 Demographics of the 289 symptomatic shoulders

Median Mean Dominant
N age BMI arm (%)
Normal 116 70 28.3 46.6
Abnormal/partial 109 73 28.4 541
tear
Full-thickness 35 72 28.1 62.9
tear, 0-2.5cm
Full-thickness 29 73 30.3 58.6
tear, >2.5cm
All 289 71 28.5 50
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Table 4 Distribution of individual shoulder symptoms according to the presence of full-thickness tears or tendon

abnormalities

No symptoms Unilateral symptoms  Bilateral symptoms Total

Bilateral no Full 226 4l 63 360
Thickness Tear (FTT)

Unilateral FTT 33 25 24 82
Bilateral FTT 10 3 8 21
Bilateral normal 131 28 28 187
Unilateral abnormality 72 34 28 134
Bilateral abnormality 66 37 39 142
Total 269 99 95 463

regression analysis after adjustment for age, BMI and
hand dominance (no interactions identified) showed
that the only significant difference in OSSs was between
normal tendons (mean OSS 42.5) and large full-thickness
tears (OSS 38.3, p=0.009, power 0.75; overall model
p=0.007, power 0.892).

Association of symptoms (individuals)

Table 4 shows the relationship between the individual,
presence of full-thickness rotator cuff tear and the like-
lihood of symptoms. A clustering effect of bilateral
symptoms or lack thereof is present, irrespective of the
underlying pathology. After adjustment for age and
BMI, compared with those with bilaterally normal shoul-
ders, the relative risk of having at least one symptomatic
shoulder in the presence of a full thickness rotator cuff
tear is 1.49 (OR 1.867, 95% CI 1.200 to 2.904) and that in
the presence of at least a unilateral abnormality or cuff
tear is 1.97 (OR 3.352, 95% CI 2.003 to 5.609).

Shoulder pain and use of primary care health services

Table 5 shows the proportion of individuals with shoulder
pain, past or present, seeking medical advice. The likeli-
hood of seeking medical attention for shoulder pain was
statistically different between each pathology group ()
test, p=0.005), reflecting the increasing likelihood of pain.
However, of those with pain, the likelihood of seeking

medical attention was not statistically different between
groups ()(2 test p=0.179). Overall, 28.3% (131/463) of
all individuals had at some stage seen their general prac-
titioner (GP) for shoulder pain. In this cohort, 8.9%
(41/463) had seen their GP with shoulder pain and a
full-thickness tendon tear, and 18.8% (87/463) had seen
their GP with an abnormal tendon or full thickness tear.
A multivariable regression model using all individuals
was used to predict the likelihood of attending a GP for
shoulder pain. The presence of at least one full-thickness
tear had a relative risk of 1.63 (OR 2.179, 95% CI 1.282
to 3.703) compared with those with normal tendons of
attending the GP. There was no statistical difference
in relative risk of those with any tendon abnormality
compared with those with bilaterally normal shoulders.

DISCUSSION
Key results
Using a large general population cohort of women aged
65—84 years, this study has reported on the prevalence
of rotator cuff pathology, the association of pathology
to symptoms and uniquely the consequential impact on
health services.

The prevalence of rotator cuff pathology has been well
reported in the literature, and this general population

Table 5 Proportion of individuals seeking medical advice

Present symptoms
(either shoulder)

Past or present symptoms

(either shoulder) All individuals

% % seen GP % % seen GP % seen GP

All individuals 41.9 44.8 55.7 50.8 28.3
(n=463) (n=194) (n=87) (n=258) (n=131) (n=131)
Bilaterally normal tendons 29.9 41.1 48.1 48.9 23.5
(n=187) (n=56) (n=23) (n=90) (n=44) (n=44)

At least one abnormality (no tear) 451 41.0 57.2 46.5 26.6
(n=173) (n=78) (n=32) (n=99) (n=46) (n=46)

At least one full-thickness tear 58.3 53.3 67.0 59.4 39.8
(n=103) (n=60) (n=32) (n=69) (n=41) (n=41)

GP, general practitioner.
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study supports previous findings. Prevalence was found to
increase with every decile of age, and the relative risk of
having a full thickness tear increased more than twofold
between the 65-69 and >80age groups, suggesting age-
related change." Overall, the prevalence of at least a
unilateral full thickness tear was 22%. The dominant
arm was 1.64 times likely to be affected, inferring that the
presence of pathology may exist in shoulders with higher
cumulative loading.

The relative risk of having symptomatic pathology
(worsening OSSs) increased with tear stage severity,
though the severity of symptoms did not increase accord-
ingly. Although larger tear size increased the likelihood
of symptom presence, 48.4% of full-thickness rotator cuff
tears remained asymptomatic.

The burden of musculoskeletal shoulder pain on
health services is large, with 28.3% of individuals in this
general population cohort having at some point sought
medical advice for shoulder symptoms. This is the first
study to look at the impact of rotator cuff pathology on
the impact on the health services. Although on average
only 50% of individuals with symptomatic rotator cuff
tendon pathology (tendinopathy) will seek medical
advice, the impact remains significant. Overall, almost
10% of individuals in the general population have sought
medical advice for shoulder symptoms in the presence of
a full-thickness tear, and almost 20% of the population for
any tendon abnormality.

The major strength of this study is that it uses a large
population-based cohort and is therefore not subject
to selection bias. The cohort was originally investigated
with the primary focus of osteoporosis, and not shoulder
symptoms, thus any continued participation is not driven
by shoulder symptoms.

Limitations (including bias)

The cohort can only comment on associations in women
aged between 65 and 84, but as previous studies have
found no relationship between symptoms and age or
sex,23 3 this will not bias the results. Potential survival
bias is introduced by the cohort being in its 20th year. If
a greater proportion of individuals with pathology were
lost to follow-up, this may cause us to underestimate any
association; however, no known associations exist in the
literature between rotator cuff tears and other medical
comorbidities. Furthermore, as the prime goal of the
cohort was not to investigate shoulder symptoms, this
had no impact on continued study participation. Further-
more, only 463/516 individuals that attended the year 20
study underwent a shoulder examination due to lack of
an examiner being present at these follow-up appoint-
ments. However, the age and BMI of the groups was not
statistically different to the full cohort.

Bias arising from having two examiners was amelio-
rated by two interobserver reproducibility studies that
demonstrated minimal effect of interobserver analytic
bias. Furthermore, to demonstrate ultrasound-scanning
accuracy, a learning curve study was undertaken a priori

by both examiners, which demonstrated scanning accu-
racies comparable to those quoted in the literature.
Interobserver studies also demonstrated good repro-
ducibility reducing analytical bias. Potential risk of over-
reporting pathology in symptomatic presentations is
acknowledged as the assessor (ultrasonographer) was
unblinded to the OSS result as for pragmatic reasons due
to lack of assessors, both assessments were carried out by
the same individual. To overcome this, a small intraob-
server study was completed, and an additional ultrasound
scan was performed on 18 willing participants. The exam-
iner was blind to all previous results and shoulder scores.
Overall agreement gave a weighted kappa score of 0.915
(p<0.001).

The effect of tear size on symptom severity may have
been underestimated in this study. The inability to trans-
form the complete data set due to the skew of the OSS data
meant all asymptomatic shoulders had to be removed.
Pain severity in the presence of a tear was then compared
with a pain severity in a normal (no tendon pathology)
shoulder. We recognise that there may be many causes of
shoulder pain (eg, rheumatological causes), and there-
fore referencing against all causes of painful shoulder
may represent the contribution of rotator cuff tear to the
symptoms.

The definition of symptoms in previous studies varies
widely with no consensus. The decision to use the OSS
was based on its content, construct validity in relation to
our research question, and validation of use against other
pain scores. Furthermore, dichotomisation of the scale at
perfect versus non-perfect scores is not validated and may
make results too sensitive. However, we ran a comparison
with 3-point change, as validated as clinically significant
by the makers of the OSS, and there was no statistical
difference.

Relationship to other studies

This study has demonstrated similar prevalence figures to
previous studies, but it is the first to use a general popu-
lation cohort that has been extensively characterised as
representative of the Western world population.

Further studies have shown that the clinical presenta-
tion of rotator cuff tears varies and may or may not be
associated with symptoms.'” ** % This general population
cohort supports this with 48.4% of full-thickness rotator
cuff tears being asymptomatic. Prior to this, the only other
population-based study looking at symptom association
with full-thickness tears was that of Yamamoto et af’’ that
investigated symptom association with full-thickness tears
using a mountain cohort in Japan. They reported 34%
of full-thickness tears to be symptomatic. However, unlike
the current study, it was not a general population cohort
representative of western society. Furthermore, it was
subject to selection bias by removing any individuals with
restricted shoulder movement or previous treatments.

Further studies have suggested that tear size affects the
likelihood of symptoms. The current study supports this
with larger tears having a greater than twofold increase in
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relative risk of symptoms than small tears.'” % A previous
study in the Washington series investigated by Yamaguchi
et al,”® reported development of symptoms in previously
asymptomatic tendons in the context of a contralateral
symptomatic tear. However, this study was subject to selec-
tion bias as recruitment occurred in a cohort actively
being treated for contralateral symptomatic rotator cuff
tears, which may have strengthened associations.

This is the first study that has looked at individuals as
entities, rather than shoulders, and has highlighted the
effect the individual has on symptom presentation, which
could include physical and psychological factors unique
to that individual, not solely the presence of tendon
pathology on imaging. It is also the first study to look at
the impact on health services.

Interpretation

This study has shown that, although patient reported
pain on the OSS is associated with rotator cuff tendon
pathology, it is not related to the severity of structural
pathology identified on ultrasound imaging. The likeli-
hood of pain also appears to be strongly dependent on
the individual rather than simply the pathology. Conse-
quently, clinicians should rely less on imaging findings to
explain the cause and severity of shoulder pain presenta-
tions. Furthermore, other drivers of shoulder pain should
be considered (eg, pain sensitisation), and treatment be
targeted on symptom management rather than solely
interventions to improve tendon pathology.

Investigation into the impact of musculoskeletal
shoulder pain on the healthcare system revealed that
28.8% of people in this general population cohort sought
consultation with their GP for shoulder pain, a third of
whom had a full thickness tear, and a third with at least
one abnormality (no tear). This study highlights the
huge burden of shoulder pain on the healthcare system.
However, neither does it demonstrate causality of pain
as shown by the lack of symptoms in nearly half of cases
and the lack of correlation with the severity of pain and
pathology nor does it show how the individual affects
pain presentation.

Generalisability

This epidemiological study that is generalisable to the UK
population demonstrates association but not causality and
leaves unanswered questions as to what additional factors
contribute to shoulder pain. Particularly interesting is
how individuals may or may not have painful shoulders
irrespective of the pathology. Further research into this
could provide alternative targets to treatment methods
and potentially reduce the cost of imaging modalities and
surgical interventions.

CONGCLUSION

In conclusion, this population-based study has demon-
strated that full-thickness rotator cuff tears affect 22.1%
of women over the age of 60 and tendon abnormalities

affect 59.4%. Despite 41.7% of individuals with a full-
thickness tear (48.4% of all full-thickness tears) being
asymptomatic, tendon abnormalities and tears are associ-
ated with pain. The likelihood, but not severity of symp-
toms, increases with greater structural damage.

This high prevalence and association of symptoms
results in a significant impact on primary care health
services, with 28.3% of this population having presented
to a GP with shoulder pain. Of these, a third had a full-
thickness tear and a third had an abnormal but non-torn
tendon. Overall, 8.9% of this cohort had seen their GP
with shoulder pain and a full-thickness tear, and 18.8%
had seen their GP with an abnormal or torn tendon.
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