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Abstract

Tendinopathies of the shoulder are a burdensome problem. Current treatments include exercise, physical therapies, corticosteroid injections and
surgery. However, the clinical outcomes from randomized controlled trials evaluating the effectiveness of these interventions are largely unre-
markable. Given the apparent lack of progress in improving clinical outcomes for patients, it is appropriate to consider other avenues. Research
has identified a link between lifestyle-related modifiable risk factors, including smoking, overweight and physical inactivity, and the onset and per-
sistence of tendinopathies of the shoulder. Further research is required to understand whether addressing these factors results in better clinical
outcomes for patients. Teachable moments and shared decision-making are concepts that could enable clinicians to integrate the assessment
and management of these lifestyle factors. Given that these lifestyle factors also increase the risk of developing other common morbidities, in-
cluding cardiovascular disease, an evolution of routine clinical care in this way could represent an important step forwards.

Lay Summary

What does this mean for patients?

Disorders of the muscles and tendons of the shoulder are common and can be very painful. Treatments include exercise, injections and surgery.
But many people with this condition do not respond well to those treatments and complain of ongoing shoulder pain and disability. More recent
research has identified links between lifestyle, including smoking, being overweight and not moving enough, and painful disorders of the
muscles and tendons of the shoulder. When people complain of painful disorders of the muscles and tendons, it might be helpful to consider
these lifestyle factors rather than focusing on the muscles and tendons themselves.
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Key messages

* Shoulder tendinopathies are refractory to current treatments or the passage of time for many.

* Modifiable lifestyle-related risk factors, including smoking, overweight and physical inactivity, warrant further consideration.
* Teachable moments and shared decision-making can help clinicians integrate consideration of these lifestyle factors.

Introduction recently, implying unknown cause, and then the re-emergence

Annually, ~1% of adults >45 years of age consult with a new
episode of shoulder pain [1]. Tendinopathies of the shoulder
account for ~70% of cases, causing substantial pain and ad-
versely affecting quality of life [1]. Half of patients report on-
going symptoms 2vyears after onset, suggesting that, for
many, this clinical presentation is refractory to current treat-
ments and the passage of time [2].

Tendinopathies of the shoulder have been on somewhat of
a journey over the last 30 years, albeit a circular one [3], from
the label supraspinatus tendinitis in the 1990s, implying an in-
flammatory cause, to supraspinatus tendinosis in the 2000s,
implying a soft tissue degeneration cause, tendinopathy more

of the inflammatory pathoaetiological model [4]. Interspersed
with the various non-specific pain syndrome labels, including
subacromial pain syndrome, the changing nomenclature
reflects the lack of progress with understanding.

As the nomenclature narrative has journeyed along, it is ap-
parent that the pathoaetiology of tendinopathies of the shoul-
der remains poorly understood [4]. In this context of
inconsistent and uncertain labelling and pathoaetiology, a
range of treatments have been proposed and tested, including
various medications, injections, exercise, physical therapies
and surgeries [5]. This range of treatments with potentially
different mechanisms of action have largely resulted in
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unremarkable clinical outcomes for patients [6-9]. It is per-
haps unsurprising that we are observing these unremarkable
clinical outcomes with such uncertain pathoaetiology and
mechanisms of actions of many of the treatments, particularly
the most prescribed treatment, exercise [4, 10].

Given this, and the number of already published reviews on
shoulder and rotator cuff tendinopathies, how might another
review be helpful? Well, despite this circular journey and con-
siderable uncertainty, it is apparent that the tendinopathy
world, clinicians and researchers, have largely remained fo-
cused on shoulder tendinopathy as an isolated clinical diagno-
sis. The resultant treatments, particularly injections, exercise
and surgery, remain focused on specific tissues. Given our as-
tounding lack of progress in improving clinical outcomes for
patients, we now need to be open to exploring other mecha-
nisms of onset, persistence of symptoms, and treatment
options. Hence, the purpose of this review is twofold. First,
we provide a review of the literature to set the scene by
highlighting the unremarkable clinical outcomes for patients
from current treatments; we have to recognize this as a stimu-
lus for evolving our thinking. Second, we provide a prompt to
broaden perspectives through exploration of the role of life-
style and potentially modifiable risk factors as key issues to
consider in the assessment, diagnosis, management and future
research for people with shoulder tendinopathy. Along with
this, we will introduce the concepts of teachable moments and
shared decision-making to aid clinicians in this venture.

Effectiveness of current treatments
Defining the clinical presentation

For the purpose of clear communication throughout this re-
view, when referring to tendinopathies of the shoulder, we are
describing people who typically complain of shoulder pain
around the anterior and/or lateral deltoid region. According
to our definition, people with tendinopathies of the shoulder
will have a largely maintained range of shoulder movement
but will report that their pain is reproduced through active
and/or resisted movements, for example shoulder flexion or
abduction, more than passive movement. Lifting with the
shoulder or lying on the affected side will usually aggravate
the familiar shoulder pain. Imaging is not required to confirm
this clinical diagnosis. Others might choose to include further
clinical tests as part of their examination, including Speed’s
test, Hawkins—Kennedy impingement tests, for example, and
might use diagnostic terms including bicipital tendinitis, suba-
cromial impingement syndrome, rotator cuff tendinopathy,
subacromial pain syndrome etc. However, for the purpose of
this review, we are regarding additional tests as unnecessary
and suggest that the wide range of different terms do not add
value or facilitate understanding or communication, hence
they will be grouped under the term tendinopathies of the
shoulder.

Treatment guidelines for tendinopathies of the shoulder
[10], based on weak evidence and clinical opinion, previously
recommended  physiotherapy  and/or  corticosteroid
(CS) injection as first-line treatment, which is where this re-
view will begin.

Effectiveness of exercise and physical therapies

To evaluate these treatment guidelines, the GRASP random-
ized controlled trial [6] recruited 708 adults from the UK
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NHS with rotator cuff disorders and compared: (i) one ses-
sion of best practice physiotherapy [face-to-face (60 min);
shoulder examination, advice booklet and exercise pro-
gramme] without a CS injection; (ii) one session of best prac-
tice physiotherapy with a CS injection; (iii) up to six sessions
of progressive exercise supported by physiotherapist without
a CS injection; and (iv) up to six sessions of progressive exer-
cise supported by physiotherapist with a CS injection.
Participants in all groups improved over time, but six sessions
with a physiotherapist did not confer additional benefit over
one session, and CS injection provided no benefit over
12 months. However, we must be cognisant that, in the ab-
sence of a no-treatment control group, the improvements over
time could be explained by natural history and other non-
specific effects rather than being attributable to any specific
effects of the treatment [11].

Further weight is added to this suggestion via a Cochrane
systematic review that examined the effectiveness of manual
therapy combined with exercise vs placebo, no intervention
or any other control intervention for people with rotator cuff
disorders/tendinopathies of the shoulder [12]. Only one
randomized controlled trial (7=120) comparing manual
therapy combined with exercise vs placebo (inactive US ther-
apy) was identified and included in the systematic review [8].
No clinically important differences in shoulder pain and
disability were reported up to the final follow-up point at
6 months [8, 12].

This lack of comparative treatment effectiveness reported
in the GRASP trial and Cochrane systematic review is appar-
ent in other common musculoskeletal conditions and provides
further justification to look beyond isolated tissues or ten-
dons. Miller et al. [13] undertook a systematic review evaluat-
ing the effects of exercise-based treatments vs true control (no
treatment or wait-and-see) or usual care (general practitioner
care but not physical therapies etc.) for people with chronic
musculoskeletal pain conditions. Their systematic review con-
cluded that exercise-based treatments were more effective
than true control or usual care; however, the clinical impor-
tance of this difference is unclear. The quality of evidence was
considered very low, there was risk of publication bias, and
cost—effectiveness analyses were absent. It is also apparent
that there is a dearth of high-quality, adequately powered ran-
domized controlled trials with mid- to long-term follow-up.

Effectiveness of CS injections

CS injections can be offered in isolation or in combination
with exercise or other physical therapies, as described above.
Mohamadi et al. [9] undertook a systematic review and meta-
analysis that included data from 726 patients with rotator
cuff tendinopathy. They concluded that CS injections offer
transient pain relief in a small number of patients but do not
positively change the natural history of tendinopathies of the
shoulder. Mohamadi ez al. [9] suggest that, given limited clini-
cal effect and the potential to accelerate tendon degeneration,
CS injections have limited appeal.

The limited effectiveness of CS injections for tendinopathies
of the shoulder has been attributed to suboptimal modes of
delivery. Most injections are offered using surface landmarks
to guide needle placement, otherwise known as blind injec-
tions, in comparison to what has been referred to as gold-
standard, image-guided injections [14]. Roddy et al. [14], in
their factorial randomized controlled trial evaluating
physiotherapist-led exercise vs an exercise leaflet, and US-
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guided subacromial CS injection vs unguided injection, con-
cluded that US guidance confers no additional benefit over
unguided CS injection. The results from this trial somewhat
challenged the notion of superior outcomes from image-
guided CS injections and validated the conclusions of
Mohamadi et al. [9]. Although Roddy et al. [14] reported su-
perior clinical outcomes in favour of physiotherapist-led exer-
cise vs an exercise leaflet, this was at only one outcome time
point (6 months) and was of marginal clinical significance.
This is an important consideration given the time and cost as-
sociated with training of physiotherapists and attendance at
appointments by patients.

Effectiveness of surgery

Typically, following exercise, CS injections and other physical
therapies, if pain and disability associated with tendinopathies
of the shoulder remain unacceptable to the patient, then sur-
gery might be considered [7, 10]. Beard et al. [7] undertook a
randomized controlled trial (z = 313) comparing arthroscopic
subacromial decompression, investigational arthroscopy only,
without bone or soft tissue removal, and no treatment. They
concluded that arthroscopic subacromial decompression and
investigational arthroscopy only resulted in better clinical out-
comes for patients compared with no treatment, but this dif-
ference was not clinically important. Given the extra time,
cost and burden of surgery, this lack of clinical importance is
an important finding. Additionally, arthroscopic subacromial
decompression did not confer any extra benefit over investiga-
tional arthroscopy alone, which led Beard et al. [7] to con-
clude that the difference between the surgical groups and no
treatment might be attributable to placebo, and any change in
pain and/or function over time might be attributable to natu-
ral history.

Thus, it can be seen that the comparative effects of current
treatments, including exercise, physical therapies, CS injec-
tions and surgery, are largely unremarkable, with no consis-
tent difference in clinical outcomes between active treatments.
Furthermore, when tested against placebo or natural history,
a similar picture emerges, with a lack of clinically significant
outcomes, even with the most invasive and expensive inter-
ventions. As a result, tendinopathies of the shoulder continue
to present a significant burden to individuals suffering, health
services and society more broadly.

It is this research evidence that we believe should be a stim-
ulus to think differently about tendinopathies of the shoulder.
Evidence to date suggests that this clinical condition is largely
refractory to current treatment approaches, including exer-
cise, physical therapies, injections and surgery. It is apparent
that any changes we observe in clinical status for people with
tendinopathies of the shoulder might be attributed to the pla-
cebo effect and/or the passage of time rather than specific
treatment effects.

Modifiable risk factors and the relevance of
lifestyle in shoulder tendinopathies

A risk factor is something that increases the chance of devel-
oping a condition such as tendinopathy of the shoulder. Risk
factors can be modifiable or non-modifiable, and knowledge
of such factors might guide treatment prescription. Non-
modifiable risk factors including increasing age, sex and, to
an extent, working practice, i.e. repeated working above
shoulder height, have been reported, but such knowledge

might be regarded as being of limited interest if the factor can-
not be changed or targeted with treatment [15].

Although most contemporary treatments focus on local
issues, tissues and tendon, there is a developing body of re-
search evidence highlighting the role of lifestyle factors in rela-
tionship to the onset and persistence of tendinopathies of the
shoulder.

Bishop et al. [16], in their systematic review, retrieved 13
studies including 16 172 patients and reported that smoking
is positively correlated with shoulder pain, disability and the
presence of rotator cuff tears. These findings were corrobo-
rated by Rechardt et al. [17] in their population-based cross-
sectional study including 6237 people. They reported that
smoking, waist circumference and waist-to-hip ratio were re-
lated to an increased prevalence of shoulder pain in both
sexes. Viikari-Juntura et al. [18], in their systematic review,
aimed to assess whether there was any association between
risk factors relating to atherosclerosis and shoulder pain/dis-
orders. Aligned with the findings of Rechardt et al. [17], they
reported consistent association between diabetes and shoulder
disorders, some associations for weight-related factors, in ad-
dition to a possible preventive effect of physical exercise. In
the context of these findings, Viikari-Juntura et al. [18] sug-
gested a metabolic pathophysiological process underlying
shoulder disorders, possibly linked with systemic inflamma-
tion as an underlying mechanism. Likewise, Wendleboe et al.
[19], in their case—control study with 311 participants,
reported an association between obesity and shoulder repair
surgery in men and women and concluded that increasing
BMI is a risk factor for tendinopathies of the shoulder.

In their cross-sectional study with 1226 participants,
Applegate et al. [20] aimed to evaluate possible associations
between risk factors for cardiovascular disease and rotator
cuff tendinopathy. They reported that individual risk factors,
including hypertension, were associated with rotator cuff ten-
dinopathy. However, combined cardiovascular risk factors,
including cholesterol levels, hypertension and diabetes, dem-
onstrated a strong correlation with rotator cuff tendinopathy.
These findings support those of the previously cited work and
led Applegate et al. to conclude that their results suggest a po-
tentially modifiable disease mechanism.

Despite this emerging evidence, it is apparent that assessing
and then managing relevant lifestyle factors alongside muscu-
loskeletal pain conditions, including tendinopathies of the
shoulder, is a departure from routine for many clinicians. In
the context of uncertainty and time pressures, the concepts of
teachable moments and shared decision-making, for individu-
als and populations, might be helpful and are thus introduced
and discussed in the next section.

Teachable moments and shared decision-
making

If lifestyle factors can indeed impact the development of tendi-
nopathies of the shoulder, then promoting relevant lifestyle
modification might be useful for secondary prevention at the
individual level. Incorporating relevant behaviour change
messaging into routine clinical consultations might, therefore,
represent one approach to preventing and managing tendino-
pathies of the shoulder without increasing current care costs.
The term teachable moments has been applied to health be-
haviour change messaging that leverages relevant features of a
patient’s circumstances to create persuasive advice. In other
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words, a patient’s current health concern (for which they are
seeking treatment) can be linked to an undesirable health be-
haviour, such as smoking or physical inactivity, and used to
promote a change to this behaviour. Cohen ef al. [21] have
identified three key communication features of a teachable
moment: (i) talk that links a patient’s current health concern
to the health risk factor or undesirable behaviour; (ii) talk
that is designed to motivate the patient to change the undesir-
able behaviour; and (iii) a patient response that indicates en-
gagement and a commitment to changing the undesirable
behaviour.

Teachable moments are created through the interaction be-
tween patients and clinicians [22] and seek to contextualize
behaviour-change conversations in ways that are meaningful
to patients. Adopting this approach when patients present
with shoulder pain might, therefore, offer an alternative to
current treatments and allow a more holistic approach to
management of tendinopathies of the shoulder.

As we have discussed, tendinopathies of the shoulder ap-
pear to be largely refractory to treatment, yet interventions
such as exercise, physical therapies, CS injections and surgery
are still commonly offered, arguably without adequate expla-
nation of the uncertainty about their effectiveness. Supporting
patients to understand this uncertainty and select the most ap-
propriate treatment option for them is, therefore, a key re-
sponsibility of the treating clinician. Shared decision-making
in health care is a collaborative process between the patient
and clinician that allows patients to reach a decision about
their treatment. A robust shared decision-making process
brings together the expertise of the clinician in relationship to
the treatment options available (including evidence of the ef-
fectiveness, risks and benefits of each option) along with the
preferences, personal circumstances, values and beliefs of the
patient [23]. Best practice in shared decision-making involves
communicating any existing uncertainty about the effective-
ness of available treatments and, importantly, explaining
what would happen if the condition were left untreated [23,
24]. Given this, discussions about the limited effectiveness of
common treatments for tendinopathies of the shoulder and
the potential benefit of lifestyle modification would align with
best practice in this context.

For the clinician to contextualize teachable moments and
shared decision-making to the setting of managing tendinopa-
thies of the shoulder, it might be appropriate to consider inte-
grating the following questions and discussions into
consultations. When a patient presents with shoulder pain, the
clinician could ask, ‘Did you know that your shoulder pain
could be linked with smoking, being overweight, being physi-
cally inactive [as/if applicable]? Is this something you would be
open to discussing further? If so, could we agree a goal to, for
example, increase your levels of physical activity?’. This teach-
able moment could be aligned with a shared decision-making
process whereby clinicians might open with, ‘There are a range
of treatment options open to you, including exercise, steroid
injections, changes to your lifestyle, or waiting to see how your
shoulder pain changes over time. The evidence we have sug-
gests that there is no clear best treatment, so it is important that
we talk about the benefits, harms and costs of each treatment,
including the passage of time, to ensure that you make the best
choice for you at this point in time.. We recognize that by
highlighting current clinical uncertainty and the lack of superi-
ority of current treatments over the passage of time, this might
be perceived unfavourably by patients and/or clinical
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colleagues. However, through our patient consultations we
consistently find that patients are empowered and request full
and honest disclosure about the benefits, or otherwise, of the
treatment options available to them.

Research and future avenues for development

Conceptualizing tendinopathies of the shoulder, and other
common musculoskeletal disorders and chronic conditions, as
isolated clinical entities aligns with current specialization and
medical segregation, and appeals owing to the potential sim-
plicity in the context of time and other pressures evident in
current clinical practice, yet such an approach risks a disser-
vice to our patients. In this clinical area, as in other areas,
much remains unknown, and we are working in a situation of
considerable uncertainty, although that is often not well rec-
ognized. Key areas for future advancement include developing
a clear understanding of any clinically important benefits of
current treatments over and above the effects of natural his-
tory or the passage of time. In tandem with this knowledge,
which must be gleaned through high-quality research, an un-
derstanding of the optimal ways to integrate assessment and
management of modifiable risk factors, particularly lifestyle-
related factors that appear to be important contributors to the
onset and persistence of tendinopathies of the shoulder, into
clinical practice is needed. Integrating the concepts of teach-
able moments and true shared decision-making between
patients and clinicians appears to be one way of achieving
this. Hence, future studies could usefully compare current
treatments, such as exercise, with approaches that identify
and address relevant lifestyle factors, including overweight/
obesity, smoking and physical inactivity, in comparison to
current treatments alone and/or natural history.

Conclusion

Tendinopathies of the shoulder remain a burdensome prob-
lem and, for many people, the condition is refractory to cur-
rent treatments or the passage of time. The comparative
effects of current treatments, including exercise, physical ther-
apies, CS injections and surgery, which focus largely on iso-
lated management of tendon disorders, are unremarkable.
However, there is a growing body of evidence that highlights
relevant modifiable risk factors, particularly related to life-
style, that warrant further consideration. In the context of
limited meaningful progress in improving clinical outcomes
for patients, this research is a stimulus to challenge current
models of thinking and consider the potential impact of life-
style factors in the assessment and management of people
with tendinopathies of the shoulder. In the context of such
considerable clinical and research uncertainty, clinicians can
use teachable moments and shared decision-making to navi-
gate this challenging area with their patients. Relevant modifi-
able risk factors for tendinopathies of the shoulder, including
smoking, obesity, physical inactivity and hypertension, that
are shared with other morbidities, including diabetes, cardio-
vascular disease and cancer, suggest that there could be im-
portant links between major disease areas that we are not
recognizing adequately.

Data availability

This is an invited review. No further data are available.
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