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ABSTRACT
Tendinopathy describes a spectrum of changes that occur 
in damaged tendons, leading to pain and reduced function 
that remains extremely challenging for all clinicians. 
There is an increasing awareness of the influence that 
psychological and psychosocial components, such as 
self- efficacy and fear- avoidance, have on rehabilitation 
outcomes in musculoskeletal medicine. Although it is 
widely accepted that psychological/psychosocial factors 
exist in tendinopathy, there is currently a distinct lack 
of trials measuring how these factors affect clinical 
outcomes. Biopsychosocial treatments acknowledge 
and address the biological, psychological and social 
contributions to pain and disability are currently seen as 
the most efficacious approach to chronic pain. Addressing 
and modulating these factors are crucial in the pathway of 
personalised treatments in tendinopathy and offer a real 
opportunity to drive positive outcomes in patients. In this 
education review, we also provide the current evidence- 
based guidance on psychological and psychosocial 
developments in musculoskeletal medicine and how 
these may be translated to treating tendinopathy using a 
biopsychosocial model.

INTRODUCTION
Often disabling, painful and persistent, tend-
inopathy is characterised by activity- related 
pain and loss of function due to mechan-
ical loading.1 While promising advances in 
basic and clinical science have resulted in 
new insights into the mechanisms that may 
drive disease; these have yet to be translated 
to the patients that sit in front of us at the 
clinic. While many therapeutic modalities are 
available, exercise and loading programmes 
remain the best evidence- based first- line 
management. As clinicians who treat tendi-
nopathy from normal recreational individuals 
to the sporting elite, we realise the signif-
icant impact on normal and professional 
daily activities tendon disease can cause 
yet sometimes overlook that disability that 
can persist beyond 12 months. Accordingly, 
persistent tendon pain can have a negative 
psychological impact on patients,2 3 leading 
to poor outcomes and resulting in a chronic 
disease profile. The multidimensional 

pathophysiology surrounding tendinopathy 
is not new; however, there is increasing aware-
ness of the influence that psychosocial and 
psychological components can have in facili-
tating or impeding rehabilitation outcomes.4 
Our understanding of other musculoskel-
etal (MSK) disorders suggests therapeutic 
potential for understanding psychological/
psychosocial factors in more detail.5 6 This 
education review discusses the current psycho-
logical, and psychosocial developments 
thought to play a role in MSK medicine and 
how these may be translated to treating tendi-
nopathy through a biopsychosocial model.

Key messages

What is already known
 ⇒ There is currently a lack of clear functional pathways 
to account for clinical disease in tendinopathy.

 ⇒ Persistent tendon pain can have a negative psycho-
logical impact on patients.

 ⇒ There is an increasing awareness of the impact of 
these psychological components in facilitating or 
impeding rehabilitation outcomes.

 ⇒ Evidence from other musculoskeletal (MSK) disor-
ders suggests that there is therapeutic potential for 
understanding psychological factors in more detail.

 ⇒ Addressing psychosocial factors can enhance the 
management of chronic conditions and improve 
outcomes.

What are the new findings
 ⇒ In MSK settings, wider use of a biopsychosocial 
model in patient education would allow more scope 
for optimal management and recovery.

 ⇒ Based on finding in other chronic MSK conditions, 
we suggest that reframing patient beliefs surround-
ing pain, treatment and misconceptions will reduce 
the impact that psychosocial factors have on reha-
bilitation outcomes.

 ⇒ There is currently a distinct lack of robust trials 
measuring how psychosocial factors affect clinical 
outcomes in tendinopathy.

 ⇒ Further research is required to determine how best 
to address psychosocial factors in the context of pa-
tient education.
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BIOPSYCHOSOCIAL FACTORS IN CHRONIC MSK CONDITIONS
In chronic MSK conditions, psychosocial factors such as 
fear, anxiety and depression have been shown to affect 
pain and disability levels, harming rehabilitation.7 8 
Adverse psychosocial exposure, culminating in depres-
sion, stress or a sense of hopelessness, can exacerbate 
chronic conditions and contribute to suboptimal patient 
outcomes.9 In these chronic conditions, an individual’s 
perception of their ability to succeed in particular situ-
ations has influenced the relationship between pain 
and disability.10–12 This is described as self- efficacy; high 
self- efficacy is associated with lower levels of pain and 
disability and overall better physical functioning.8

In addition to self- efficacy, fear- avoidance beliefs 
have been shown to influence rehabilitation outcomes. 
The fear- avoidance model describes the interpreta-
tion of pain via maladaptive or adaptive pathways. It is 
commonly used to explain how psychological factors can 
influence the perception and development of chronic 
pain.13 Negative perceptions of pain can lead to a cata-
strophising response within the maladaptive pathway. 
The resulting hypervigilance and disuse can develop 
into kinesiophobia, beginning a harmful cycle of chro-
nicity,14 15 which has recently been highlighted in Achilles 
tendinopathy.16 In addition, hypervigilance and avoid-
ance of physical activity can cause deconditioning of the 
MSK system,17 predisposing to further injury.

One of the most commonly used instruments to iden-
tify fear- avoidance beliefs within MSK clinics is the Tampa 
Scale for Kinesiophobia (TSK).18 This self- reporting ques-
tionnaire aims to differentiate between non- excessive fear 
and phobia in patients with chronic MSK pain. It focuses 
on domains such as fear of movement, fear of phys-
ical activity, fear- avoidance and fear of reinjury and has 
already been used with varying results in Achilles tendi-
nopathy.19 Other scales have been developed to provide 
a more comprehensive picture of pre- existing psychoso-
cial beliefs. The ‘Fear Avoidance Components Scale’ was 
developed in 201620 and combines components of several 
well- established scales, including the TSK. New scales also 
aim to provide a more complete depiction by subdividing 
specific populations. The ‘Athlete Fear Avoidance Ques-
tionnaire’ is a sport- specific scale that uses terms such as 
‘I will never be able to play as I did before the injury’ to 
address psychological barriers specific to athlete popula-
tions that may have been overlooked in the past.21

PSYCHOSOCIAL FACTORS IN TENDINOPATHY
The structural changes seen on imaging of tendinopathic 
tendons often do not explain the response to exercise led 
interventions,22 23 suggesting that physical factors are not 
the only influential component of rehabilitation. In fact, 
psychological factors may exert more influence over clin-
ical outcomes than visible structural damage.24 Indeed, 
psychological fears, patient rating of pain and tendinop-
athy’s impact on quality of life were all recently deemed 
core health domains in tendinopathy.25 Misconcep-
tions regarding pain can lead to psychological distress, 

depression and increased sensitivity to pain,26 27 which 
can limit patient progression in loading programmes.28 
For clinicians, understanding how psychosocial factors 
can affect tendinopathy is essential to educate patients 
on the possible influence these factors can have on the 
pain experienced. Addressing fear- avoidance beliefs 
about pain may improve outcomes as patients are made 
aware that not all pain experienced is harmful. In cases 
where psychosocial factors are harnessed effectively, they 
may have the potential to facilitate outcomes. Indeed, a 
patient’s level of self- efficacy may be a stronger predictor 
of non- surgical outcomes than the structural defects that 
exist in imaging.29 30

Dunn et al found a modest association between physi-
ological issues and the clinical outcome in tendinopathy 
but acknowledged the need for more longitudinal 
studies to investigate the sway of psychosocial issues on 
clinical outcome.29 This is also voiced by Mc Auliffe et al, 
who accept that although this future research may not 
affect clinical outcomes, it would give greater clarity on 
how these psychological factors can influence prognosis 
and pain modulation in patients.31 Although it is widely 
accepted that psychosocial factors exist in tendinopathy, 
there is currently a distinct lack of trials measuring how 
these factors affect clinical outcomes. In addition to 
further trials, one must also ask how patients’ psycholog-
ical outlook on their condition can be improved to drive 
positive outcomes.

PATIENT EDUCATION IN TENDINOPATHY
Patient education aims to provide the individual with 
a greater understanding of the condition that affects 
them.32 More recently, this knowledge acquisition has 
developed to allow patients to make informed choices 
about treatment and management. In chronic conditions 
such as tendinopathy, where loading programmes are the 
initial treatment, educating patients on managing their 
condition is essential in gaining optimal outcomes.4 This 
element can be referred to as health literacy, defined as 
patients having the ability to seek, understand and act 
on information relating to their health.33 34 The goal of 
successful patient education should always be patient 
empowerment, whereby the patient has the ability 
to largely self- manage their condition. However, self- 
management is not always successfully fostered by current 
healthcare systems.

Central to this approach is identifying and under-
standing key factors, such as self- efficacy and pain 
catastrophising, which have been shown to influence MSK 
health outcomes.35 Successful identification and manage-
ment directed at these factors may increase patient 
empowerment, enhancing recovery. The responsibility of 
developing patients’ health literacy and understanding 
psychosocial factors lies with the clinician; we determine 
the parameters of the patient–clinician interaction, 
including communication style and being open to patient 
questions. A successful interaction between health profes-
sionals and patients, whereby the patient is involved in 
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the consultation process and receives emotional support, 
can be described as a working alliance. This form of 
partnership is associated with adherence behaviours and 
improved outcomes in other chronic MSK conditions.36 
It has received calls to be investigated further in tendi-
nopathy.4 37

WHAT SHOULD A BIOPSYCHOSOCIAL APPROACH INVOLVE?
In MSK settings, particularly in tendinopathy, we 
propose that wider use of a biopsychosocial model in 
patient education (figure 1) would allow more scope for 
optimal management and recovery, as evidenced from 
other chronic MSK conditions.6 38 39 As the successor to 
the biomedical model, this interdisciplinary approach 
acknowledges the interactions between biology, 
psychology and social factors.40 The varied clinical 
picture, high recurrence rates and persistent functional 
impairments that are often synonymous with tendinop-
athy suggest that there are more factors at play than 
merely physiology.41 Education on pain mechanisms and 
treatment options have largely been key in the biomed-
ical model of patient education. To advance this further, 
the biopsychosocial model allows for psychological and 
psychosocial factors, which are often the cause of subop-
timal rehabilitation outcomes, to be addressed.

REFRAMING BIOPSYCHOSOCIAL FACTORS THROUGH PATIENT 
EDUCATION
There remains little empirical research demonstrating 
how biopsychosocial issues can be modified by patient 
education in tendinopathy. We, therefore, suggest that 
reframing patient beliefs surrounding misconceptions of 
pain, treatment and prognosis will reduce the impact that 
psychological and psychosocial factors have on rehabili-
tation outcomes based on other experiences in chronic 
MSK condition. The next section expands on the current 
evidence on pain, treatment and prognosis education

Pain education
Following sustained pressure to address the social and 
cognitive aspects of pain,42 43 the International Association 
for the Study of Pain (IASP) revised the definition for the 
first time since 1979. The definition now acknowledges 
that pain is ‘…influenced to varying degrees by biolog-
ical, physiological and social factors’.44 In chronic pain 
conditions, there is frequently a disconnect between clin-
ical presentation and pathology observed on imaging.45 
This is no different in cases of tendinopathy, where there 
is currently a lack of clear functional pathways to account 
for the clinical disease.1

Where pain can be defined as physiological or patho-
logical (including neuropathic), clinical findings in 
tendinopathy often straddle both. The chronic patho-
logical pain commonly seen in tendinopathy has been 
associated with functional changes causing increased 
sensitisation within the central nervous system; this may 
describe the resistance to tissue- based treatments and 
the chronicity that commonly ensues. Central sensitisa-
tion refers to the increased responsiveness of the central 
nervous system and encompasses features such as altered 
sensory processing in the brain, malfunctioning of 
descending antinociceptive mechanisms, and increased 
activity of pain facilitatory pathways. Central sensitisa-
tion is frequently present in various chronic MSK pain 
disorders46 and has been shown to involve psychosocial 
elements in upper limb tendinopathies47; with evidence 
of many chronic pain conditions sharing several typical 
features,48 it is plausible that central sensitisation that 
occurs in other tendinopathies may also involve these 
factors.

Furthermore, neuronal regulation is thought to 
play a role in tendon homeostasis and the presence of 
neuropathic pain in chronic tendinopathies has been 
proposed.49 Neuropathic pain is a result of damage or 
disease affecting the somatosensory system. While the 
presence of neuropathic pain in chronic tendinopathy 
has been proposed, the prevalence of neuropathic pain 
has not yet been studied in detail in clinical populations 
with tendinopathy.50 However, a recent study suggests 
that presence of neuropathic pain is not associated with 
a worse clinical outcome in patients with Achilles tendi-
nopathy51 highlighting that further research is required 
in this arena.

Accordingly, pain may vary dependent on the area 
of tendinopathy.41 48 52 In light of this, it is important to 
make patients aware that not all pain felt is harmful, and 
in tendinopathy, the presence of pain during rehabilita-
tion is acceptable53 With this in mind, it may be possible 
to reframe patients’ perception of the pain felt.17

Self- efficacy may improve if individuals comprehend 
that the pain they experience is not likely to be causing 
further degeneration of the tendon and will not prog-
ress to rupture. Indeed, Moseley54 described that pain is 
not always a measure of the state of tissue pathology, and 
often, the relationship between pain and tissue damage 
becomes less predictable as pain persists. Reproducing 

Figure 1 Biopsychosocial factors involved in tendinopathy. 
Core examples of the biological, social and psychological 
factors that should be considered when assessing a patient 
with tendinopathy.
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pain through loading and resistance programmes while 
ensuring the patient is aware that the pain felt is not 
harmful may help address fear- avoidance and catastroph-
ising beliefs.17 55 56 Therefore, adequate education may 
potentially modify psychosocial factors, allowing pain 
experienced to be reconceptualised. Smith et al57 found 
a small but significant benefit of short- term painful exer-
cises over pain- free exercises in chronic MSK conditions. 
However, for this approach to be effective, a close working 
alliance is required to elicit patient understanding, iden-
tify barriers to implementation, and understand the 
patient’s acceptable pain response.58

Treatment education
Despite the large literature base surrounding the efficacy 
of these loading programmes, patient perception of them 
is generally poor.59 It is clear that merely prescribing exer-
cise programmes and stating that adherence is necessary 

is not enough to increase self- efficacy and optimise 
outcomes. Indeed one of the most important problems 
in loading programmes for tendinopathy is that more 
than 50% of the patients abandon the programme, which 
further perpetuates chronicity. Patients must understand 
how the programme will benefit them, and barriers to 
adherence need to be broken down. Patient empower-
ment in tendinopathy was found to be key in facilitating 
adherence to treatment.60 Illustrating the importance of 
education further, Mellor et al61 concluded that in gluteal 
tendinopathy, education in combination with loading 
was a more effective treatment strategy than corticoste-
roid injections. This was further borne out in key studies 
in post- menopausal women.62 63 Patients should be made 
aware that despite often being referred to as an ‘overuse 
injury,’ self- prescribing rest as a self- management strategy 
will not elicit optimal outcomes. Through education, 
practitioners have the opportunity to improve patients’ 
self- efficacy (figure 2); this in itself may be more influ-
ential in optimising outcomes than any therapeutic 
treatment.

With a wide range of treatments existing claiming 
to treat tendinopathy with varying efficacy, it is equally 
important to guide patients to ensure they do not become 
over- reliant on passive treatments while neglecting active 
loading plans.53 In a time of patient autonomy, a balance 
must be struck to ensure that all decisions are made with 
an accurate understanding of their condition; education 
is the only way to enable this. Indeed the recent findings 
suggesting three stratified patient subgroups in Achilles 
tendinopathy64 (activity dominant, psychosocial domi-
nant and structure dominant) further support the likely 
precision tendinopathy approach required in the biopsy-
chosocial approach.

Addressing misconceptions
The Common- Sense Model of Self- Regulation is a theo-
retical framework used to demonstrate how individuals 

Figure 2 The role of patient empowerment in tendinopathy 
management. Examples of patient factors that can be 
addressed and discussed to better help the tendinopathy 
healthcare practitioner promote patient empowerment in the 
recovery journey.

Figure 3 Misconceptions in tendinopathy diagnosis, prognosis and treatment and potential treatment strategies to address 
each aspect. CSM, Common- Sense Model of Self- Regulation.
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act towards and manage threats to their health. When the 
threat is perceived, individuals develop both emotional 
and cognitive responses, which dictate how they respond 
to the threat.65 Through education and awareness of 
biopsychosocial factors, healthcare professionals have the 
opportunity to mould the patient’s perception of their 
condition, enhancing the outcome. However, due to the 
lack of definitive scientific grounding in tendinopathy, 
misconceptions in diagnosis, prognosis and treatment 
timeframe are common. These misconceptions must 
be addressed in a condition where the patient’s percep-
tion and degree of self- efficacy often influence clinical 
outcomes more than the existing structural damage 
(figure 3). Improving the patient’s health literacy stems 
from clear communication and being receptive to patient 
questions.

CONCLUSION
In the largely chronic profile of tendinopathy, loading 
programmes remain the gold standard. However, psycho-
logical misconceptions are rife, and patient persistence 
with these programmes is instrumental in driving positive 
outcomes. Psychosocial factors such as fear- avoidance are 
not innate and are largely a result of social and environ-
mental factors; therefore, they can be influenced through 
more targeted patient education. Psychosocial factors 
are increasingly being recognised as key components in 
tendinopathy; however, further research is required to 
determine how best to address them in the context of 
patient education and how to measure them in terms of 
transferable reported outcomes. Addressing and modu-
lating psychosocial factors is crucial in the pathway of 
personalised treatments in tendinopathy and offers a real 
opportunity to drive positive outcomes.

Twitter Christopher Clifford @11chrisclifford and Neal L Millar @tendonglasgow

Contributors NLM, NE and CC conceived and designed the review parameters. 
CP, SO'N, PK and NLM provided expert advice. NE, NLM, SO'N, PK and CP wrote the 
paper.

Funding This work was funded by a grant from the Medical Research Council UK 
(MR/R020515/1).

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/ 
licenses/by/4.0/.

ORCID iDs
Christopher Clifford http://orcid.org/0000-0002-5379-3302
Neal L Millar http://orcid.org/0000-0001-9251-9907

REFERENCES
 1 Millar NL, Silbernagel KG, Thorborg K, et al. Tendinopathy. Nat Rev 

Dis Primers 2021;7:1.

 2 Gillespie MA, M Cznik A, Wassinger CA, et al. Rotator cuff- related 
pain: patients' understanding and experiences. Musculoskelet Sci 
Pract 2017;30:64–71.

 3 Turner J, Malliaras P, Goulis J, et al. "It's disappointing and 
it's pretty frustrating, because it feels like it's something that 
will never go away." A qualitative study exploring individuals' 
beliefs and experiences of Achilles tendinopathy. PLoS One 
2020;15:e0233459.

 4 Mallows A, Debenham J, Walker T, et al. Association of 
psychological variables and outcome in tendinopathy: a systematic 
review. Br J Sports Med 2017;51:743–8.

 5 Artus M, Campbell P, Mallen CD, et al. Generic prognostic factors 
for musculoskeletal pain in primary care: a systematic review. BMJ 
Open 2017;7:e012901.

 6 Smeets RJEM, Vlaeyen JWS, Kester ADM, et al. Reduction of 
pain catastrophizing mediates the outcome of both physical and 
cognitive- behavioral treatment in chronic low back pain. J Pain 
2006;7:261–71.

 7 Woo AK. Depression and anxiety in pain. Rev Pain 2010;4:8–12.
 8 Martinez- Calderon J, Zamora- Campos C, Navarro- Ledesma S, et al. 

The role of self- efficacy on the prognosis of chronic musculoskeletal 
pain: a systematic review. J Pain 2018;19:10–34.

 9 Tracy LM. Psychosocial factors and their influence on the experience 
of pain. Pain Rep 2017;2:e602.

 10 te Wierike SCM, van der Sluis A, van den Akker- Scheek I, et al. 
Psychosocial factors influencing the recovery of athletes with 
anterior cruciate ligament injury: a systematic review. Scand J Med 
Sci Sports 2013;23:527–40.

 11 Caneiro JP, Roos EM, Barton CJ, et al. It is time to move beyond 
'body region silos' to manage musculoskeletal pain: five actions to 
change clinical practice. Br J Sports Med 2020;54:438–9.

 12 Rondon- Ramos A, Martinez- Calderon J, Diaz- Cerrillo JL, et al. Pain 
neuroscience education plus usual care is more effective than usual 
care alone to improve self- efficacy beliefs in people with chronic 
musculoskeletal pain: a Non- Randomized controlled trial. J Clin Med 
2020;9:2195.

 13 Linton SJ, Shaw WS. Impact of psychological factors in the 
experience of pain. Phys Ther 2011;91:700–11.

 14 Leeuw M, Goossens MEJB, Linton SJ, et al. The fear- avoidance 
model of musculoskeletal pain: current state of scientific evidence. J 
Behav Med 2007;30:77–94.

 15 Kromer TO, Sieben JM, de Bie RA, et al. Influence of fear- 
avoidance beliefs on disability in patients with subacromial 
shoulder pain in primary care: a secondary analysis. Phys Ther 
2014;94:1775–84.

 16 Alghamdi NH, Pohlig RT, Lundberg M, et al. The impact of the 
degree of Kinesiophobia on recovery in patients with Achilles 
tendinopathy. Phys Ther 2021;101:pzab178.

 17 Littlewood C, Malliaras P, Bateman M, et al. The central nervous 
system--an additional consideration in 'rotator cuff tendinopathy' 
and a potential basis for understanding response to loaded 
therapeutic exercise. Man Ther 2013;18:468–72.

 18 Wertli MM, Rasmussen- Barr E, Weiser S, et al. The role of fear 
avoidance beliefs as a prognostic factor for outcome in patients 
with nonspecific low back pain: a systematic review. Spine J 
2014;14:816–36.

 19 Sigurdsson HB, Collazo Maguire M, Balascio P, et al. Effects of 
kinesiophobia and pain on performance and willingness to perform 
jumping tests in Achilles tendinopathy: a cross- sectional study. Phys 
Ther Sport 2021;50:139–44.

 20 Neblett R, Mayer TG, Hartzell MM, et al. The Fear- avoidance 
components scale (FACS): development and psychometric 
evaluation of a new measure of pain- related fear avoidance. Pain 
Pract 2016;16:435–50.

 21 Dover G, Amar V. Development and validation of the athlete fear 
avoidance questionnaire. J Athl Train 2015;50:634–42.

 22 Drew BT, Smith TO, Littlewood C, et al. Do structural changes (EG, 
collagen/matrix) explain the response to therapeutic exercises in 
tendinopathy: a systematic review. Br J Sports Med 2014;48:966–72.

 23 Färnqvist K, Pearson S, Malliaras P. Adaptation of tendon structure 
and function in tendinopathy with exercise and its relationship to 
clinical outcome. J Sport Rehabil 2020;29:107–15.

 24 Chester R, Jerosch- Herold C, Lewis J, et al. Psychological factors 
are associated with the outcome of physiotherapy for people with 
shoulder pain: a multicentre longitudinal cohort study. Br J Sports 
Med 2018;52:269–75.

 25 Vicenzino B, de Vos R- J, Alfredson H, et al. Icon 2019- International 
scientific tendinopathy symposium consensus: there are nine core 
health- related domains for tendinopathy (core domains): Delphi 
study of healthcare professionals and patients. Br J Sports Med 
2020;54:444–51.

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2022-001326 on 1 A

ugust 2022. D
ow

nloaded from
 

https://twitter.com/11chrisclifford
https://twitter.com/tendonglasgow
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-5379-3302
http://orcid.org/0000-0001-9251-9907
http://dx.doi.org/10.1038/s41572-020-00234-1
http://dx.doi.org/10.1038/s41572-020-00234-1
http://dx.doi.org/10.1016/j.msksp.2017.05.009
http://dx.doi.org/10.1016/j.msksp.2017.05.009
http://dx.doi.org/10.1371/journal.pone.0233459
http://dx.doi.org/10.1136/bjsports-2016-096154
http://dx.doi.org/10.1136/bmjopen-2016-012901
http://dx.doi.org/10.1136/bmjopen-2016-012901
http://dx.doi.org/10.1016/j.jpain.2005.10.011
http://dx.doi.org/10.1177/204946371000400103
http://dx.doi.org/10.1016/j.jpain.2017.08.008
http://dx.doi.org/10.1097/PR9.0000000000000602
http://dx.doi.org/10.1111/sms.12010
http://dx.doi.org/10.1111/sms.12010
http://dx.doi.org/10.1136/bjsports-2018-100488
http://dx.doi.org/10.3390/jcm9072195
http://dx.doi.org/10.2522/ptj.20100330
http://dx.doi.org/10.1007/s10865-006-9085-0
http://dx.doi.org/10.1007/s10865-006-9085-0
http://dx.doi.org/10.2522/ptj.20130587
http://dx.doi.org/10.1093/ptj/pzab178
http://dx.doi.org/10.1016/j.math.2013.07.005
http://dx.doi.org/10.1016/j.spinee.2013.09.036
http://dx.doi.org/10.1016/j.ptsp.2021.05.002
http://dx.doi.org/10.1016/j.ptsp.2021.05.002
http://dx.doi.org/10.1111/papr.12333
http://dx.doi.org/10.1111/papr.12333
http://dx.doi.org/10.4085/1062-6050-49.3.75
http://dx.doi.org/10.1136/bjsports-2012-091285
http://dx.doi.org/10.1123/jsr.2018-0353
http://dx.doi.org/10.1136/bjsports-2016-096084
http://dx.doi.org/10.1136/bjsports-2016-096084
http://dx.doi.org/10.1136/bjsports-2019-100894
http://bmjopensem.bmj.com/


6 Edgar N, et al. BMJ Open Sp Ex Med 2022;8:e001326. doi:10.1136/bmjsem-2022-001326

Open access

 26 Austin L, Pepe M, Tucker B, et al. Sleep disturbance associated with 
rotator cuff tear: correction with arthroscopic rotator cuff repair. Am 
J Sports Med 2015;43:1455–9.

 27 Mc Auliffe S, Synott A, Casey H, et al. Beyond the tendon: 
experiences and perceptions of people with persistent Achilles 
tendinopathy. Musculoskelet Sci Pract 2017;29:108–14.

 28 Silbernagel KG, Brorsson A, Lundberg M. The majority of patients 
with Achilles tendinopathy recover fully when treated with exercise 
alone: a 5- year follow- up. Am J Sports Med 2011;39:607–13.

 29 Dunn WR, Schackman BR, Walsh C, et al. Variation in orthopaedic 
surgeons' perceptions about the indications for rotator cuff surgery. 
J Bone Joint Surg Am 2005;87:1978–84.

 30 Stubbs C, Mc Auliffe S, Mallows A, et al. The strength of association 
between psychological factors and clinical outcome in tendinopathy: 
a systematic review. PLoS One 2020;15:e0242568.

 31 Mc Auliffe S, O'Sullivan K, Whiteley R, et al. Why do tendon 
researchers overlook the patient's psychological state? the review 
with no papers. Br J Sports Med 2021;55:244–5.

 32 Fereidouni Z, Sabet Sarvestani R, Hariri G, et al. Moving into action: 
the master key to patient education. J Nurs Res 2019;27:1–8.

 33 Nutbeam D. The evolving concept of health literacy. Soc Sci Med 
2008;67:2072–8.

 34 Paterick TE, Patel N, Tajik AJ, et al. Improving health outcomes 
through patient education and partnerships with patients. Proc 
2017;30:112–3.

 35 Martinez- Calderon J, Meeus M, Struyf F, et al. Psychological 
factors are associated with local and generalized pressure pain 
hypersensitivity, pain intensity, and function in people with chronic 
shoulder pain: a cross- sectional study. Musculoskelet Sci Pract 
2019;44:102064.

 36 Mallows A, Jackson J, Littlewood C, et al. The association of 
working alliance, outcome expectation, adherence and self- efficacy 
with clinical outcomes for Achilles tendinopathy: a feasibility cohort 
study (the MAP study). Musculoskeletal Care 2020;18:169–76.

 37 Mallows AJ, Debenham JR, Malliaras P, et al. Cognitive and 
contextual factors to optimise clinical outcomes in tendinopathy. Br 
J Sports Med 2018;52:822–3.

 38 Louw A, Zimney K, Puentedura EJ, et al. The efficacy of pain 
neuroscience education on musculoskeletal pain: a systematic 
review of the literature. Physiother Theory Pract 2016;32:332–55.

 39 van Erp RMA, Huijnen IPJ, Jakobs MLG, et al. Effectiveness of 
primary care interventions using a biopsychosocial approach 
in chronic low back pain: a systematic review. Pain Pract 
2019;19:224–41.

 40 Wade DT, Halligan PW. The biopsychosocial model of illness: a 
model whose time has come. Clin Rehabil 2017;31:995–1004.

 41 Plinsinga ML, Coombes BK, Mellor R, et al. Psychological factors 
not strength deficits are associated with severity of gluteal 
tendinopathy: a cross- sectional study. Eur J Pain 2018;22:1124–33.

 42 Williams ACdeC, Craig KD. Updating the definition of pain. Pain 
2016;157:2420–3.

 43 Anand KJS. Defining pain in newborns: need for a uniform 
taxonomy? Acta Paediatr 2017;106:1438–44.

 44 Raja SN, Carr DB, Cohen M, et al. The revised international 
association for the study of pain definition of pain: concepts, 
challenges, and compromises. Pain 2020;161:1976–82.

 45 Docking SI, Ooi CC, Connell D. Tendinopathy: is imaging telling us 
the entire story? J Orthop Sports Phys Ther 2015;45:842–52.

 46 Mc Auliffe S, Whiteley R, Malliaras P, et al. Central sensitisation in 
different tendinopathies: are we comparing apples and oranges? Br 
J Sports Med 2019;53:142–3.

 47 Plinsinga ML, Brink MS, Vicenzino B, et al. Evidence of nervous 
system sensitization in commonly presenting and persistent painful 

Tendinopathies: a systematic review. J Orthop Sports Phys Ther 
2015;45:864–75.

 48 Tompra N, van Dieën JH, Coppieters MW. Central pain processing 
is altered in people with Achilles tendinopathy. Br J Sports Med 
2016;50:1004–7.

 49 Ackermann PW. Neuronal regulation of tendon homoeostasis. Int J 
Exp Pathol 2013;94:271–86.

 50 Wheeler PC. Neuropathic pain may be common in chronic 
lower limb tendinopathy: a prospective cohort study. Br J Pain 
2017;11:16–22.

 51 Lagas IF, van der Vlist AC, van Oosterom RF, et al. Are pain 
coping strategies and neuropathic pain associated with a worse 
outcome after conservative treatment for Achilles tendinopathy? A 
prospective cohort study. J Sci Med Sport 2021;24:871–5.

 52 Rio E, Moseley L, Purdam C, et al. The pain of tendinopathy: 
physiological or pathophysiological? Sports Med 2014;44:9–23.

 53 Malliaras P, Cook J, Purdam C, et al. Patellar tendinopathy: clinical 
diagnosis, load management, and advice for challenging case 
presentations. J Orthop Sports Phys Ther 2015;45:887–98.

 54 Moseley GL. Reconceptualising pain according to modern pain 
science. Physical Therapy Reviews 2007;12:169–78.

 55 Zusman M. Associative memory for movement- evoked chronic back 
pain and its extinction with musculoskeletal physiotherapy. Physical 
Therapy Reviews 2008;13:57–68.

 56 Nijs J, Roussel N, Paul van Wilgen C, et al. Thinking beyond muscles 
and joints: therapists' and patients' attitudes and beliefs regarding 
chronic musculoskeletal pain are key to applying effective treatment. 
Man Ther 2013;18:96–102.

 57 Smith BE, Hendrick P, Smith TO, et al. Should exercises be painful 
in the management of chronic musculoskeletal pain? A systematic 
review and meta- analysis. Br J Sports Med 2017;51:1679–87.

 58 Smith BE, Hendrick P, Bateman M, et al. Musculoskeletal pain and 
exercise- challenging existing paradigms and introducing new. Br J 
Sports Med 2019;53:907–12.

 59 White J, Auliffe SM, Jepson M, et al. 'There is a very distinct need 
for education' among people with rotator cuff tendinopathy: an 
exploration of health professionals' attitudes. Musculoskelet Sci 
Pract 2020;45:102103.

 60 Sandford FM, Sanders TAB, Lewis JS. Exploring experiences, 
barriers, and enablers to home- and class- based exercise in rotator 
cuff tendinopathy: a qualitative study. J Hand Ther 2017;30:193–9.

 61 Mellor R, Bennell K, Grimaldi A, et al. Education plus exercise 
versus corticosteroid injection use versus a wait and see 
approach on global outcome and pain from gluteal tendinopathy: 
prospective, single blinded, randomised clinical trial. BMJ 
2018;361:k1662.

 62 Ganderton C, Semciw A, Cook J, et al. Gluteal loading versus sham 
exercises to improve pain and dysfunction in postmenopausal 
women with greater trochanteric pain syndrome: a randomized 
controlled trial. J Womens Health 2018;27:815–29.

 63 Cowan RM, Ganderton CL, Cook J, et al. Does menopausal 
hormone therapy, exercise, or both improve pain and function in 
postmenopausal women with greater trochanteric pain syndrome? 
A 2 × 2 factorial randomized clinical trial. Am J Sports Med 
2022;50:515–25.

 64 Hanlon SL, Pohlig RT, Silbernagel KG. Beyond the diagnosis: using 
patient characteristics and domains of tendon health to identify 
latent subgroups of Achilles tendinopathy. J Orthop Sports Phys 
Ther 2021;51:440–8.

 65 Leventhal H, Phillips LA, Burns E. The Common- Sense model of 
self- regulation (CSM): a dynamic framework for understanding 
illness self- management. J Behav Med 2016;39:935–46.

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://bm
jopensem

.bm
j.com

/
B

M
J O

pen S
port E

xerc M
ed: first published as 10.1136/bm

jsem
-2022-001326 on 1 A

ugust 2022. D
ow

nloaded from
 

http://dx.doi.org/10.1177/0363546515572769
http://dx.doi.org/10.1177/0363546515572769
http://dx.doi.org/10.1016/j.msksp.2017.03.009
http://dx.doi.org/10.1177/0363546510384789
http://dx.doi.org/10.2106/JBJS.D.02944
http://dx.doi.org/10.1371/journal.pone.0242568
http://dx.doi.org/10.1136/bjsports-2020-102359
http://dx.doi.org/10.1097/jnr.0000000000000280
http://dx.doi.org/10.1016/j.socscimed.2008.09.050
http://dx.doi.org/10.1080/08998280.2017.11929552
http://dx.doi.org/10.1016/j.msksp.2019.102064
http://dx.doi.org/10.1002/msc.1451
http://dx.doi.org/10.1136/bjsports-2017-098064
http://dx.doi.org/10.1136/bjsports-2017-098064
http://dx.doi.org/10.1080/09593985.2016.1194646
http://dx.doi.org/10.1111/papr.12735
http://dx.doi.org/10.1177/0269215517709890
http://dx.doi.org/10.1002/ejp.1199
http://dx.doi.org/10.1097/j.pain.0000000000000613
http://dx.doi.org/10.1111/apa.13936
http://dx.doi.org/10.1097/j.pain.0000000000001939
http://dx.doi.org/10.2519/jospt.2015.5880
http://dx.doi.org/10.1136/bjsports-2017-098863
http://dx.doi.org/10.1136/bjsports-2017-098863
http://dx.doi.org/10.2519/jospt.2015.5895
http://dx.doi.org/10.1136/bjsports-2015-095476
http://dx.doi.org/10.1111/iep.12028
http://dx.doi.org/10.1111/iep.12028
http://dx.doi.org/10.1177/2049463716680560
http://dx.doi.org/10.1016/j.jsams.2021.04.001
http://dx.doi.org/10.1007/s40279-013-0096-z
http://dx.doi.org/10.2519/jospt.2015.5987
http://dx.doi.org/10.1179/108331907X223010
http://dx.doi.org/10.1016/j.math.2012.11.001
http://dx.doi.org/10.1136/bjsports-2016-097383
http://dx.doi.org/10.1136/bjsports-2017-098983
http://dx.doi.org/10.1136/bjsports-2017-098983
http://dx.doi.org/10.1016/j.msksp.2019.102103
http://dx.doi.org/10.1016/j.msksp.2019.102103
http://dx.doi.org/10.1016/j.jht.2017.05.001
http://dx.doi.org/10.1136/bmj.k1662
http://dx.doi.org/10.1089/jwh.2017.6729
http://dx.doi.org/10.1177/03635465211061142
http://dx.doi.org/10.2519/jospt.2021.10271
http://dx.doi.org/10.2519/jospt.2021.10271
http://dx.doi.org/10.1007/s10865-016-9782-2
http://bmjopensem.bmj.com/

	Biopsychosocial approach to tendinopathy
	Abstract
	Introduction
	Biopsychosocial factors in chronic MSK conditions
	Psychosocial factors in tendinopathy
	Patient education in tendinopathy
	What should a biopsychosocial approach involve?
	Reframing biopsychosocial factors through patient education
	Pain education
	Treatment education
	Addressing misconceptions

	Conclusion
	References


