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GUEST EDITORIAL

Physiotherapy in the Management of Long COVID: Preparing for 
the Rising Tide

The arrival of COVID-19 was a wakeup call for Aotearoa New 
Zealand and the emergence of associated post-viral fatigue 
syndrome came as a surprise to some. To cardio-respiratory 
physiotherapists, however, this was not news. Early on in the 
pandemic, our small but dedicated cardiorespiratory special 
interest group (CRSIG) committee were assimilating as much of 
the fast-emerging data as we could in anticipation of this likely 
sting in the tail. As early as April 2020 we developed a flyer for 
GPs that highlighted some of the possible symptoms of what 
we now know as long COVID. We have continued to advocate 
for recognition of long COVID and its devastating impact, 
something that has provided our profession with credibility and 
respect among those living with the condition (Owen, 2022). 
Globally, the advocacy role of physiotherapy in this space has 
been appreciated; too often, patients have experienced a lack of 
validation from health providers.

Beyond advocacy, physiotherapists are well placed to support 
those with long COVID in the management of their symptoms. 
In the absence of a cure, providing strategies to reduce the 
impact of persistent symptoms on people’s lives is important. 
Common presentations include breathlessness, fatigue, 
dysfunctional breathing, chronic cough, and orthostatic 
intolerance. As physiotherapists, we already have many of the 
necessary skills to support management of these symptoms 
from our involvement with other population groups, such as 
those with chronic respiratory conditions, those living with 
cancer or neurological conditions, and those experiencing 
concussion. Additionally, we have the expertise to advise on 
whether and when to return to exercise, something that is far 
from straightforward in the context of post-COVID recovery. 
It is recognised that overdoing it and ‘pushing through’ acute 
COVID-19 symptoms may increase the likelihood of developing 
long COVID, as might returning to exercise too early after an 
acute COVID-19 infection (Salman et al., 2021). Furthermore, 
in some people living with long COVID, such as those with 
post exertional symptom exacerbation (PESE), exercise is not 
recommended, as it can worsen symptoms (Humphreys et 
al., 2020; Twomey et al., 2022). Navigating the post-COVID 
landscape in terms of exercise requires health professionals 
who can advise on frequency, duration, and intensity, and 
can monitor patients appropriately. Again, these are skills 
physiotherapists already use, albeit in different population 
groups.

It is likely that most individuals with long COVID will present 
to primary care, in the first instance, and this highlights the 
importance of all physiotherapists, irrespective of their clinical 
specialty, being ready to manage these patients. Validating the 
patient experience is vital. Too many patients overseas have 
lost confidence in health professionals due to their inability 
to listen and really hear what the patient is saying. It is okay 
to acknowledge that we do not know everything about long 
COVID, nor do we, as yet, have established treatments. We 
need to be prepared to learn from the experts, which includes 
those living with long COVID. This sentiment is highlighted by 

responses to a question I posed on Twitter in November 2021 
using the Twitter name @sarah_rhodes_PT. “Anyone with lived 
experience of long COVID, what is the most important thing I 
need to know in the planning of a long COVID clinic?” The four 
most frequent responses were: validate people’s experiences; be 
ready to learn; the value of planning, prioritising, and pacing; 
and prioritise biomedical investigations and treatment early. We 
can also learn much from our overseas physiotherapy colleagues 
who have been instrumental in setting up long COVID services 
and are leading the work on long COVID rehabilitation (Brown 
et al., 2020; Tucker et al., 2022). Their willingness to share their 
experiences – both positive and negative – provides a great 
learning opportunity for us here in Aotearoa New Zealand, 
without having to reinvent the wheel.

While we don’t know everything, there is plenty we have 
learned up to this point that allows us to support our patients 
with long COVID. Having practical guidelines on how to 
assess symptoms and potential management strategies is an 
important start. Screening for key symptoms such as fatigue 
and breathing pattern dysfunction can be undertaken using the 
De Paul symptom questionnaire (Sunnquist et al., 2019) and 
Nijmegen questionnaire (Health Navigator New Zealand, 2020), 
respectively. Determining whether a patient has PESE, postural 
orthostatic tachycardia syndrome (POTS), or anything suggestive 
of cardiac involvement is necessary to ensure any rehabilitation 
programme is appropriate and safe for the individual. Tools 
such as the De Paul symptom questionnaire (PEM domain) 
and NASA 10-minute lean test (Bateman Horne Center, n.d.) 
can be used to assess for PESE and POTS, respectively. In those 
with suspected cardiac involvement, referral to a cardiologist 
is required to rule out myocarditis. It is vital that rehabilitation 
strategies are tailored to the individual and are symptom-led. 
There are some excellent resources available including Long 
Covid Physio (2022) and the British Heart Foundation (2022).

The long COVID situation brings into sharp focus the inequities 
that exist in access to health care. The most affected groups 
are likely to be Mäori and Pasifika since these populations are 
disproportionately affected by the acute infection rates. We also 
know these communities can be marginalised and less likely 
to access health services in their existing form. It is imperative 
that we are listening to and hearing these communities in order 
to develop services that work for them to ensure equity of 
access to health care. Greater involvement of those with lived 
experience, and who are most affected, in actively informing 
the development of research questions and the development 
of patient-reported outcome measures is a step in the right 
direction.

The true value of physiotherapy in the management of long 
COVID is as part of a team of health professionals. This could 
include occupational therapists, speech and language therapists, 
clinical psychologists, and nurses, among others, to ensure a 
holistic rehabilitative approach to long COVID management, 
along with clear referral pathways to hospital-based services 



NEW ZEALAND JOURNAL OF PHYSIOTHERAPY | 57 

where needed. If the projected numbers of those living with 
long COVID eventuate, GPs are likely to be overwhelmed. 
Physiotherapists have the skills to add their support to long 
COVID services to help reduce the overall health burden in 
Aotearoa New Zealand.

Dr Sarah Rhodes PhD, BSc (Hons) Physiotherapy

Lecturer, School of Physiotherapy, University of Otago, PO Box 
56, Dunedin 9054, New Zealand.
Secretary, Physiotherapy New Zealand Cardio Respiratory Special 
Interest Group.
Allied Health representative, Executive Committee, Thoracic 
Society of Australia and New Zealand (TSANZ), New Zealand 
branch.

Email: sarah.rhodes@otago.ac.nz
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SCHOLARLY PAPER
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ABSTRACT

The words spoken by clinicians can profoundly impact a person’s perception of their body. Words may influence pain, as pain is 
a measure of perceived threat. Words such as tear, rupture, degeneration, instability, and damage may increase perceived threat. 
Similarly, pathologising ‘abnormal’ anatomical variation may leave people feeling vulnerable and fragile. This article aimed to 
explore the potential consequences of particular words and narratives commonly used to describe plantar heel pain and justify 
interventions used to treat plantar heel pain. Drawing on the existing body of pain-science research, the authors argue that some of 
the language and narratives used in the literature and practice may potentially be threat invoking/nocebic. In addition, we argue that 
justifying interventions such as orthoses by stating that they normalise foot function may leave patients feeling broken, deficient, 
and abnormal. In response, we provide several recommendations for clinicians to help them avoid invoking threat when describing 
plantar heel pain and justifying interventions for it.

McGrath, R. L., Murray, A. W., Maw, R. A., & Searle, D. J. (2022). ‘Collapsed arches’, ‘ripped plantar fasciae’, and ‘heel 
spurs’: The painful language of plantar heel pain. New Zealand Journal of Physiotherapy, 50(2), 58–63. https://doi.
org/10.15619/NZJP/50.2.02

Key Words: Biomechanics, Foot, Lower Extremity, Orthoses, Pain, Podiatry 

INTRODUCTION

Plantar heel pain (PHP) is a common and often non-traumatic 
musculoskeletal pain condition that affects approximately one 
in 10 people at some point in their lifetime (Rosenbaum et al., 
2014). Despite its prevalence, very few studies that explore 
the experiences, perspectives, and beliefs of people with PHP 
have been published (Cotchett et al., 2020; Morrissey et al., 
2021), resulting in an evidence base that is pathology-focused 
rather than person-centred. To date, the existing literature on 
the assessment and management of PHP consists primarily of 
studies designed to investigate and compare the efficacy of 
various biomechanical and biological interventions (Morrissey 
et al., 2021). Consequently, the clinical practice guidelines and 
reviews that have been completed on the management of PHP 
in the past decade focus little on patient education and do not 
discuss the impact of the words and narratives used by clinicians 
on their patients’ perceptions of their body and pain (Babatunde 
et al., 2019; Landorf, 2015; Martin et al., 2014; Morrissey et al., 
2021).

The best practice guide by Morrissey et al. (2021) is of particular 
significance, as it was the first clinical guideline to recommend 
pain education as part of the management of PHP. As part 

of their recommendations, Morrissey et al. stated that it is 
important to teach people with PHP about the meaning of 
pain and the relationship between pain and tissue damage. 
Additionally, Morrissey et al. recommended that clinicians 
consider how patient education can be used to reduce pain-
related fear. The purpose of this paper is to: (1) highlight 
examples of potentially threat-invoking/nocebic language being 
used to describe PHP and justify interventions for PHP, and (2) 
discuss the potential impact of using biological and biomedical 
narratives. Following this discussion, we provide several 
examples of how PHP and its management can be explained to 
patients through a biopsychosocial lens.

THE MEANING OF PAIN

While local tissue pathology can contribute to a person’s 
experience of pain via peripheral nociception, according to 
Caneiro, Bunzli, and O’Sullivan (2021), Holopainen (2021), 
Moseley and Butler (2017), and Palsson et al. (2019), the pain 
experience is more accurately viewed as a multidimensional, 
biopsychosocial experience that is associated with perceived 
bodily threat. In many situations, pain is beneficial as it alerts 
the individual that they may need to take action to protect 
their bodily integrity (Coninx & Stilwell, 2021). However, pain 
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is not always a reliable measure of tissue damage or pathology 
(Caneiro, Alaiti, et al., 2021; Moseley & Butler, 2017). For 
example, pathological radiographic findings in asymptomatic 
individuals are common at the shoulder (Girish et al., 2011), 
elbow (Bastian et al., 2019), knee (Horga et al., 2020), spine 
(Brinjikji et al., 2015), and foot and ankle (Ehrmann et al., 2014; 
Galli et al., 2014; Gregg et al., 2006; Hall et al., 2015; Owens 
et al., 2011). Furthermore, people may experience pain in the 
absence of tissue pathology. An example of this is persistent 
pain, whereby a person experiences pain beyond normal healing 
(Treede et al., 2015).

In addition to being an unreliable measure of tissue damage, 
pain may also lead to a vicious cycle of pain-related distress, 
pain-related fear, pain catastrophisation, unhelpful health 
behaviours (i.e., movement avoidance), and disability, which 
then can perpetuate or heighten a person’s pain experience 
(Caneiro, Smith, et al., 2021; Palsson et al., 2019). Drawing on 
the common-sense model of illness representation, Caneiro, 
Smith, et al. (2021) and Palsson et al. (2019) argue that a 
person’s beliefs about their pain can influence their health 
outcomes. According to the model, a person experiencing pain 
attempts to make sense of their pain by creating a cognitive 
representation of it shaped by the person’s existing beliefs about 
the identity, cause, consequences, timeline, and controllability 
of their pain (Caneiro, Smith, et al., 2021; Palsson et al., 2019). 
However, a person’s cognitive representation of their pain 
experience is not fixed and can be reinforced or challenged 
based on new information (Caneiro, Smith, et al., 2021; Palsson 
et al., 2019). 

Several researchers have raised concerns that some of the 
narratives and language used by clinicians with patients 
experiencing musculoskeletal pain may be potentially threat-
invoking and harmful (Caneiro, Bunzli, & O’Sullivan, 2021; 
Friedman et al., 2021; Moseley & Butler, 2017; Palsson et al., 
2019; Setchell et al., 2017; Stewart & Loftus, 2018). A mixed 
method study of people’s beliefs about the cause of low back 
pain found that 89% of participants reported having been 
told by their health professional that their pain was caused by 
damage or disease (Setchell et al., 2017). Explaining pain in 
terms of tissue pathology may reinforce patients’ belief that 
their pain is an accurate measure of tissue damage and may 
drive patients to unhelpful behaviours (i.e., activity avoidance) 
in an attempt to protect their bodily integrity (Caneiro, Bunzli, 
& O’Sullivan, 2021). These unhelpful behaviours may then lead 
to a negative cycle of fear-avoidance, disability, and further pain 
(Caneiro, Bunzli, & O’Sullivan, 2021). 

WORDS CAN HURT

Friedman et al. (2021) and Stewart and Loftus (2018) argue the 
use of terms such as degeneration, tear, instability, and damage 
to describe pathoanatomical findings may potentially be threat 
invoking and harmful to people experiencing pain. Similarly, 
Moseley and Butler (2017) argue that metaphorical diagnoses, 
such as ‘heel spurs’ to describe “radiological evidence of an 
adaptive strengthening of the bony insertion of the plantar 
fascia”, and ‘collapsed arches’ to describe a pes planus foot 
type may elevate a person’s perceived level of threat and 
magnify their pain experience (p. 161). These words do not hurt 

by themselves, but rather, depending on the individual may 
reinforce or instil beliefs that are unhelpful in their journey from 
fear to safety (Caneiro, Smith, et al., 2021). Empirical research 
supports these concerns, with Zadro et al. (2021) and O’Keeffe 
et al. (2022) finding that the use of pathoanatomical labels 
(i.e., rotator cuff tear or disc bulge) are associated with a poorer 
prognosis than non-specific labels (i.e., episode of shoulder pain 
or episode of low back pain). 

Educational material developed by the American Academy of 
Orthopaedic Surgeons (AAOS) (2019) and aimed at people 
with PHP, could be considered to have used potentially threat-
invoking language. The handout described PHP as the result of 
too much pressure on the plantar fascia, which “damages the 
tissue”, resulting in it becoming “inflamed” (AAOS, 2019, p. 1). 
The handout also included an image that shows an incomplete 
tear of the plantar fascia labelled as a strain. These explanations 
of PHP were reported by Morrissey et al. (2021) and Cotchett 
et al. (2020) during interviews with people experiencing PHP. 
Morrissey et al. (2021) reported that one person explained PHP 
as an “inflamed damaged [plantar fascia] which needs to heal/
repair” while another person stated that they think they had 
“torn a ligament” (p. 1114). In a supplementary document 
attached to their article, Cotchett et al. (2020) reported 
descriptors such as ‘ripped plantar fascia’, ‘broken bone’, ’bone 
spur’, ‘damaged ligament’, and ‘nerve dysfunction’ being used 
by people with PHP to describe their condition. Cotchett et al. 
(2020) also reported that a participant stated they believed their 
“imaging findings [were] linked to [their] symptoms” (suppl. 
file, p. 6), while another perceived their pain as “a message to 
[them] from [their] body that something’s not right” (suppl. file, 
p. 7). Focusing mainly on biological and biomechanical factors 
may reinforce the unhelpful cognitions, such as the belief that 
pain is an accurate measure of tissue damage (Moseley & Butler, 
2017). Furthermore, viewing biological and biomechanical 
findings as a causal mechanism of PHP is problematic, as many 
radiographic findings, such as plantar calcaneal spurs, are often 
found in people without PHP (Ehrmann et al., 2014; Hall et al., 
2015). Ehrmann et al. found that 21% of the asymptomatic 
participants (n = 77) had increased signal intensity changes in 
the plantar fascia. Ehrmann et al. also reported that 21% had 
soft-tissue oedema superficial to the plantar fascia. Similarly, 
Hall et al. (2015) found potentially abnormal sonographic 
findings in all 39 runners they examined. These 39 runners 
were asymptomatic and did not have a history of PHP (Hall 
et al., 2015). While the number of participants in the studies 
conducted by Ehrmann et al. and Hall et al. was relatively small, 
the tenuous relationship between radiographic findings and pain 
is also seen in other studies of the foot and ankle. For example, 
plantar plate tears, intermetatarsal neuroma, and osteochondral 
lesions of the talus are relatively common radiographic findings 
in asymptomatic individuals (Galli et al., 2014; Gregg et al., 
2006; Owens et al., 2011). The presence of ‘abnormal’ findings 
on diagnostic imaging in asymptomatic individuals supports the 
theory that pain is an unreliable indicator of tissue pathology.

ABNORMAL NARRATIVES 

In addition to the terms and metaphors used by clinicians, 
the narratives used to justify interventions may also convey 
messages of bodily threat, fragility, deficiency, and abnormality. 
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Clinicians tend to be very interested in defining, understanding, 
and restoring ‘normal’ function (Harradine & Bevan, 2009; 
Murley et al., 2009; Setchell & Abaraogu, 2018). For example, 
the 1000 Norms Project (McKay et al., 2016) is an initiative 
intended to define ‘normal’ human movement and function. 
Similarly, biomechanical theories of foot function, such as 
sagittal plane facilitation theory, tissue stress theory, and foot 
morphology (Root) theory, are based on normalising foot 
function or reducing abnormal forces on injured structures 
(Harradine & Bevan, 2009). An example of a potentially threat-
invoking narrative for the ‘cause’ of PHP can be found in an 
article by Muth (2017), who stated that “plantar fasciitis occurs 
when the plantar fascia is injured from too much pressure or 
activity” and that “people who are overweight and people 
who have … high-arched feet, or flat feet are at risk of plantar 
fasciitis” (p. 400). Conceptualising foot function and posture in 
terms of the dichotomy of normal and abnormal may lead to: 
(1) patients feeling fragile and vulnerable, and (2) management 
that is focused on normalising deviances, such as surgery for 
heel spurs and orthoses for people whose subtalar joint deviates 
too far from neutral. 

An example of a potentially threat-invoking justification of 
an intervention for PHP can be found in a review by Luffy 
et al. (2018). Luffy et al. stated that orthoses “are believed 
to effectively treat the underlying biomechanics of plantar 
fasciitis, such as foot pronation, flat feet, and high arches” (p. 
22). Similarly, two clinicians participating in a qualitative study 
conducted by Bridgen (2017) spoke about how they correct 
‘abnormal’ foot function to unload damaged tissues in people 
with foot pain. 

I use the stress free theory (tissue stress theory) more 
than anything … [I take] them out of, the extreme range 
that their foot’s in, that’s causing the problem … If the 
foot is out of posture then I will correct it a little bit and 
see if that’s enough to get it right (Clinician interviewed by 
Bridgen, 2017, p. 194; emphasis added).

I relate to tissue stress, it’s all about resting damaged 
tissues to … allow ‘em time to repair, so adding 
support to the foot stops the foot from collapsing and 
overstressing (Clinician interviewed by Bridgen, 2017, p. 
198; emphasis added).

Explaining PHP and justifying interventions using purely 
biomechanical narratives is inaccurate, with Landorf et al. (2021) 
having found no difference in foot posture between people 
with and without PHP after controlling for age, sex, and body 
mass index. Similarly, Rogers et al. (2021) found that persistent 
PHP and clinical measures of foot function were not associated. 
Perhaps, some of the benefits of normalising interventions for 
non-traumatic musculoskeletal pain may be attributed to other 
factors that reduce the perception of threat.

While the 1000 Norms Project and the contemporary 
biomechanical theories of foot function are based on sound 
scientific research, it is essential to consider how narratives 
around normality and abnormality may impact patients. 
Morrissey et al. (2021) identified that some people with 
PHP believed that their condition was caused by “foot arch 
height”, “limb length asymmetry”, “altered gait”, and “altered 

movement” (p. 10), suggesting that these people may have 
been attributing their condition to pre-existing biomechanical 
‘abnormalities’. Explaining PHP by identifying other 
abnormalities such as overpronation, weak muscles, abnormal 
foot type, and/or a leg length discrepancy, may further reinforce 
patient perceptions of being abnormal, broken, or deficient in 
some way. While these biomechanical beliefs may have been 
held by the participants in the study by Morrissey et al. (2021) 
prior to seeing a clinician, it is also possible that these beliefs 
had been instilled or reinforced by clinicians either implicitly or 
explicitly. Palsson et al. (2019) expressed similar concerns about 
the narratives used by clinicians in the management of sacroiliac 
joint pain. According to Palsson et al., “pathoanatomical 
explanations and labels suggesting structural weakness, 
abnormality or instability [as the cause of sacroiliac joint pain] … 
could [explicitly] drive perceived threat and distress” (p. 1515), 
while pathoanatomical treatment rationales may implicitly 
contribute to perceived threat and distress. Although there is 
a paucity of research investigating issues of normalcy in pain 
and musculoskeletal practice, there are concerns in the mental 
health field that being labelled as abnormal or disordered 
“[suggests] that something is wrong internally” (Wakefield, 
2007, p. 153) and may reinforce feelings of fear, self-blame, 
deficit, and hopelessness about the likelihood of recovery 
(Read & Harper, 2020). Perhaps, in people with persistent PHP 
who do not respond well to normalising interventions, the 
narratives used to justify the interventions have created health 
issues where none had previously existed, or at least reinforced 
incomplete or inaccurate biological and biomechanical 
explanations for the cause of their pain.

SUGGESTIONS FOR PRACTICE

Frame PHP as a multifactorial biopsychosocial 
phenomenon
In cases where PHP is suspected and no other signs of serious 
pathology (i.e., malignancy) are present, clinicians may consider 
using the non-specific regional label of PHP as opposed to 
tissue-based labels such as plantar fasciitis. Friedman et al. 
(2021) cautioned the use of specific diagnostic labels as 
they may imply that the “clinician knows the specific tissue 
pathology that is causing pain or dysfunction” (p. 3). Friedman 
et al. suggest that when signs of serious pathology have 
been excluded and the injury is not acute, clinicians should 
consider using a non-specific regional label that reflects that 
musculoskeletal pain is multifactorial. Clinicians may consider 
explaining to a person with PHP what structures are potentially 
involved; however, it should also be made clear that pain is 
multifactorial as there are many factors that may be involved 
in PHP including waist girth, ankle plantar flexor strength, 
pain catastrophising, and psychological distress (Cotchett et 
al., 2017; Cotchett et al., 2016; Cotchett et al., 2015; Rogers 
et al., 2021). Mentioning these other factors challenges the 
misconception that pain is an accurate measure of tissue 
damage and provides the groundwork so that interventions can 
be justified through a biopsychosocial lens.

When talking to a patient about the potential tissues that may 
be involved in a patient’s experience of PHP, we suggest that 
clinicians avoid terms, phrases, metaphors, and medical jargon 
that may increase the level of threat (Moseley & Butler, 2017; 
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Stewart & Loftus, 2018). For example, telling a patient that 
their plantar fascia is inflamed or torn may lead to the patient 
believing that rest is needed for optimal healing. Terms such as 
‘irritation’ and ‘sensitisation’ are less likely to invoke threat and 
are more consistent with findings of research in musculoskeletal 
pain and PHP. However, not all patients will interpret and 
react to these terms in the same way. For example, Schneider 
(2004) posits that personality trait of neuroticism “constitutes 
a psychological readiness to perceive threat” (p. 801). Thus, 
people high in neuroticism may be more reactive to messages 
that suggest bodily threat than people low in neuroticism. We 
argue that, as a general principle, avoiding potentially threat-
invoking language is good practice. Therefore, when explaining 
PHP to a patient, clinicians could consider using a variation of 
the following:

Based on my assessment, it seems that the structures around 
your heel are sensitive. PHP is a very common condition that 
can be quite painful; however, there is a lot we can do to 
help you manage it. There are other things that may also 
contribute to pain, which may be relevant to your experience. 
Do you mind me asking a few more questions?

Dispel problematic pre-existing narratives
It may be necessary to support patients to reconceptualise 
their beliefs who have strong, unhelpful biomedical beliefs 
about their pain that have been picked up from other health 
professionals, friends, family, or the internet (Louw et al., 2016). 
In the context of PHP, clinicians may consider asking the patient 
who attributes their pain to their foot type (i.e., pes planus/flat 
feet) when their pain first started. Doing so allows the clinician 
to gently challenge the beliefs about the causative link between 
foot type and PHP, as the patient likely had the same foot type 
and no pain for many years prior to this episode of PHP. The 
approach also allows the clinician to reassure the patient that 
they can, once again, be pain free even if they have a less 
common anatomical variant of the foot because research, and 
their own experience, challenges that theory that there is a 
causative link between foot type and PHP. 

Consider how interventions for PHP are justified
Erwin et al. (2020) found that patients wanted clinicians to 
explain and discuss treatment options with them. Therefore, it 
is important to consider the consequences of how treatments 
for PHP are explained and justified. Telling a patient that their 
arch has collapsed or that their foot is unstable may lead to 
the patient believing that the only solution to their problem 
would be to fix these biomechanical abnormalities. Furthermore, 
emphasising only the biomechanical dimension of PHP may 
implicitly devalue other potential biopsychosocial contributors 
and management options. If a clinician explains to a patient 
that orthoses may help their pain by treating the underlying 
biomechanical issues and the treatment then fails to provide 
adequate relief, this may leave the patient feeling confused, 
abnormal, and possibly hopeless about their prognosis. Instead, 
when justifying the use of orthoses consider using a variation of 
the following explanation.

I am prescribing orthoses to temporarily change the load on 
your feet, because even just a little bit of change may help 
you with your symptoms while your foot is sensitive. My 

hope is that by reducing your pain it will help you continue to 
work, keep active, and return to activities that you enjoy.

CONCLUSION

Given the historical dominance of research investigating 
biological and biomechanical factors of pain, it is unsurprising 
to see patient education material continuing to describe PHP 
in terms of tissue damage and interventions designed to 
heal tissues and reduce biomechanical abnormalities. We ask 
clinicians to consider the limitations and potential impact of 
threatening tissue-based language and biomedical interventions 
when managing people with PHP. We ask clinicians to 
instead emphasise that PHP is a multifactorial biopsychosocial 
phenomenon. We recommend that clinicians consider using 
terms such as sensitisation and irritation and consider using 
non-specific regional labels (such as PHP) to avoid the negative 
effects of threatening tissue-based diagnoses. We also 
recommend that clinicians consider the potential impact of 
the narratives they use to justify biological and biomechanical 
interventions as these may reinforce unifactorial biomedical 
explanations of the cause of PHP. 

KEY POINTS

1. Existing clinical guidelines and reviews on the management 
of plantar heel pain (PHP) have focused predominantly 
on biological and biomechanical interventions, despite 
the growing body of literature highlighting that pain 
is a complex multifactorial experience that is not solely 
determined by the status of the tissues.

2. Pain and musculoskeletal research suggests that the 
language and narratives used by clinicians to describe 
musculoskeletal-related pain and to justify interventions may 
influence the way people perceive their body and their pain 
experience.

3. Clinicians should consider the potential impact of the 
language and narratives that they use with people 
experiencing PHP, particularly language and narratives that 
may reinforce the notion that their foot is ‘damaged’ or 
‘abnormal’.

4. While this viewpoint draws on the established pain and 
musculoskeletal research literature, there is a paucity of 
research on psychological and social dimensions of PHP.
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ABSTRACT

The National Institute of Care and Excellence (NICE) guidelines (2015) recommend that patients receive accurate written and verbal 
information to enhance self-management. Currently, in Aotearoa New Zealand, there is no accepted osteoarthritis (OA) patient-
educational guidebook that fits this recommendation. This scoping review aimed to identify published OA patient-educational 
resources and synthesise the content contained within the resources, to inform the development of an Aotearoa New Zealand OA 
guidebook. A scoping review was conducted to identify national organisations with stand-alone OA patient-educational resources. 
We identified six guidebooks and 68 additional stand-alone resources. Relevant data were extracted and categorised in relation to 
six key NICE (2015) guideline components (first-line treatment, second-line treatment, third-line treatment, interprofessional team, 
self-management, and other). Additional data were grouped to construct one additional component (design features). Much of 
the identified content had a biomedical approach to the delivery of OA patient education and treatment, and the material lacked 
consideration of patient experience. The developers of future guidebooks or other patient-education resources should consider 
utilising a balance of lay and biomedical information that is socially and culturally relevant to enhance the translation of OA 
knowledge and may improve engagement with management.
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INTRODUCTION

Osteoarthritis (OA) is the leading cause of musculoskeletal pain 
and disability worldwide and one of Aotearoa New Zealand’s 
most prevalent chronic health conditions (Deloitte Access 
Economics, 2018; Woolf & Pfleger, 2003). In 2019, it was 
estimated that 10.2% of adult New Zealanders were living with 
OA (Ministry of Health, 2019). Furthermore, arthritis places a 
substantial financial burden on Aotearoa New Zealand’s health 
system; the economic impact of arthritis in 2018 was estimated 
at $12.2 billion, with $993 million attributed to direct healthcare 
costs (Deloitte Access Economics, 2018). Worldwide concern 
exists surrounding the financial burden of OA, considering 
the current prevalence coupled with expected increases in 
modifiable (i.e., obesity, joint injury, and sedentary behaviours) 
and non-modifiable (i.e., age and gender) risk factors (Cross et 
al., 2014; Leifer et al., 2021; Palazzo et al., 2016). 

Management guidelines for OA typically state that primary 
care treatments (e.g., education, exercise, and weight loss [if 
required]) should be fully considered before secondary (e.g., 
pharmaceutical and complementary therapies) or tertiary 
interventions (e.g., surgical) are considered (Bannuru et al., 
2019; NICE, 2015). However, research suggests that OA 
first-line care delivery does not match guideline-informed 
recommendations (Basedow & Esterman, 2015; Runciman 
et al., 2012) and patients often feel poorly informed about 
conservative management (Jolly et al., 2017; Smith et al., 2014). 

Written information about a health condition is an effective tool 
for facilitating patient-centred decision making and encouraging 
patient self-management (Dziedzic et al., 2015; Kennedy et 
al., 1999; Kennedy & Rogers, 2002). Incorporating educational 
material into a guidebook format is a practical method of 
supporting OA knowledge translation (Morden et al., 2011). 
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Moreover, Morden et al. (2011) found that an OA guidebook 
including both lay and medical information was an effective 
patient-education tool when used as part of usual OA care. 
NICE (2015) guidelines recommend that healthcare professionals 
provide patients with accurate written and verbal information 
to enhance self-management and understanding of OA 
pathophysiology. However, research shows a vast inconsistency 
in OA information, particularly online content, making it difficult 
to consistently access high-quality information (Barrow et al., 
2018). 

Understanding the content and design of existing OA 
educational guidebooks and resources provides a basis for 
developing a bespoke OA guidebook for Aotearoa New 
Zealand. Further to the value of written information providing 
an effective tool for patient self-management, design and the 
design process (including testing potential layout, supporting 
figures, colours, fonts, etc.) is known to influence acceptability 
and engagement (Groeneveld et al., 2018). Moreover, Reay et 
al. (2017) highlight the value of collaboration between designers 
and healthcare professionals when developing resources for 
healthcare delivery and knowledge translation. 

Despite considerable support for the use of OA education 
resources and the plethora of resources currently available to 
people via websites, blogs, and other less reputable platforms, 
there is limited research about the development, design, and 
acceptability of patient OA education resources. Two notable 
studies explored the development or implementation of an 
OA guidebook related to the Management of Osteoarthritis in 
Consultations Study (MOSAICS) based in the United Kingdom 
(UK) (Dziedzic et al., 2014; Jordan et al., 2017). Jordan et 
al. (2017) believed that including an OA guidebook in the 
programme led to an increase in the provision of written advice, 
exercise, and weight management to patients. However, it 
is unclear how much of this change can be attributed to the 
guidebook specifically, as it was part of a multifaceted clinical 
intervention (Jordan et al., 2017). 

Some aspects of OA patient education, such as the value of 
exercise or joint replacement surgery, are transferable across 
cultures or health systems. However, other elements are 
not simply translated, such as the health service funding or 
interpretations of health and wellbeing. For example, Aotearoa 
New Zealand has a unique health funding structure, with the 
Accident Compensation Corporation positioned between 
publicly and privately funded services (Accident Compensation 
Corporation, 2020). Furthermore, Te Tiriti O Waitangi entitles a 
partnership between Mäori and the British Crown that governs 
many aspects of social policy, including health (Came et al., 
2018). 

Aotearoa New Zealand presently has no nationally accepted 
OA patient-educational guidebook responsive to our unique 
context. The current educational materials available consist of 
stand-alone, ad hoc resources found online or via pamphlets 
from musculoskeletal health providers and District Health 
Boards. An example is a pamphlet entitled Osteoarthritis 
(Arthritis New Zealand, 2017), available through Arthritis 
New Zealand. However, this resource does not directly link to 
evidence-based OA self-management guidelines. More recently, 

Darlow et al. (2020) developed an evidence-informed resource 
for people with chronic knee pain in Aotearoa New Zealand, 
titled Free from Knee Pain. The booklet includes information to 
help people understand and live with OA and where to look for 
support. It employs plain language, infographics, and patient 
quotes to express the messages. However, the booklet only 
focuses on the knee joint. 

Therefore, it is timely to investigate existing OA patient-
educational guidebooks and resources to inform the 
development of an Aotearoa New Zealand OA guidebook. A 
scoping review was chosen, which aimed to identify published 
OA patient-educational resources available online and synthesise 
the content contained within the resources, to inform future 
guidebook developments.

METHODS

This scoping review was informed by the structured five-step 
approach developed by Arksey and O’Malley (2005) and refined 
by Levac et al. (2010): 1) identify the research questions, 2) 
identify relevant resources, 3) selection, 4) charting the data, 
and 5) collating, summarising, and reporting the results. This 
review followed the Preferred Reporting Items for Systematic 
reviews and Meta-Analyses extension for Scoping Reviews 
(PRISMA-ScR) outline (Tricco et al., 2018). 

1. Identify the research questions 
We developed four research questions to frame the search 
strategy. Although broad (to allow a wider ‘scoping’ of the 
evidence), these questions allowed the search to be conceptually 
defined and targeted (Levac et al., 2010). The four research 
questions identified were: 

• What OA patient-educational guidebooks or resources are 
available online, published by national arthritis organisations 
in English? 

• What are the similarities and differences in content between 
the identified OA patient-educational guidebooks or 
resources?

• How does the content of these identified guidebooks 
and resources match the NICE (2015) guideline 
recommendations?

• What design features do the guidebooks and resources use 
when presenting patient-educational material? 

2. Identify relevant resources
A decision was made to search for OA educational guidebooks 
and resources of national arthritis organisations. This choice 
was pragmatic because of the resource constraints, the purpose 
of the project and the related research questions, our belief 
that these organisations were likely to have credible resources, 
and the vast amount of information on the Internet. Levac et 
al. (2010) argue that the search should be broad and feasible. 
The search was undertaken using Google (California, USA) and 
included the following key words: guidebook, osteoarthritis, 
patient education.

3. Selection 
Resource selection during a scoping review is often an iterative 
process (Arksey & O’Malley, 2005; Levac et al., 2010). First 
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author (LM) conducted the initial search with supervision from 
co-authors (DOB and RE). The team discussed the final inclusion 
and exclusion of resources in the context of the research 
questions (Levac et al., 2010). Resources eligible for inclusion 
were OA patient-educational resources that reflected a summary 
of OA education and conservative self-management treatments. 
Furthermore, resources were eligible for inclusion when written 
in the English language, were freely available (i.e., no cost to 
obtain, aimed at the public, and wholly downloadable offline 
information; pdf or Word document). Information was excluded 
that was published as online webpage resources (e.g., webpage 
text or articles), delivered as an application, podcast, or online 
module, or solely reported as a snapshot of information (e.g., 
fact sheets or OA summary).

4. Charting the data
The characteristics of the included resources were charted 
using Excel spreadsheets to provide a descriptive summary 
of the resources. Initially, this process included extraction of 
information about the arthritis organisation and country of 
origin, publication title, total page number, chapter contents, 
and whether the information was evidence-based (including 
relevant citations). 

Next, LM re-read each resource in full, systematically extracting 
and charting characteristics and comparing these findings 
against seven key components related to the research questions 
and the NICE (2015) guidelines. Checked aspects of the charted 
information were independently checked by DOB and RE. 
Six key components were synthesised from the NICE (2015) 
guidelines, recognised as detailing current best practices for 
OA management, including 1) first-line treatment (education 
[e.g., pathophysiology, risk factors, signs and symptoms], 
exercise, and diet), 2) second-line treatment (complementary 
therapies, supplements, and pharmacological advice), 3) third-
line treatment (surgical intervention), 4) interprofessional team, 
5) self-management (strategies, coping strategies, mindfulness 
and relaxation), and 6) other (e.g. pain education, sleep hygiene, 
and OA misconceptions [myths]). The seventh key component 
(design features) was added and related to the review’s purpose 
and included guidebook characteristics such as patient stories, 
contextual features, and visual design features (i.e., diagrams or 
linked images, spaces for user notes).

5. Collating, summarising, and reporting the results
This step involved synthesising all extracted information to 
create meaning to guide recommendations (Arksey & O’Malley, 
2005; Levac et al., 2010). Again, this process was iterative; 
LM synthesised the findings and drafted the summary and 
recommendations with supervision from DOB and RE. 

RESULTS

The search was undertaken during December 2019 and January 
2020. In total, 74 resources were identified. However, 68 were 
discarded because they did not meet the inclusion criteria. Most 
identified resources were excluded because they were web 
pages (n = 37), short fact sheets (n = 17) or a part of an online 
module or application (n = 8). The remaining six resources were 
discarded for a combination of other reasons. Hence, six OA 
guidebook resources (Table 1) were found that matched the 
eligibility criteria (Arthritis Australia, 2016; Arthritis Foundation 

of South Africa, 2006; Arthritis Ireland, n.d.; Arthritis New 
Zealand, 2017; Arthritis Society Canada, 2018; Versus Arthritis, 
2019). The length and detail of the guidebooks were diverse, 
ranging from eight (Arthritis Foundation of South Africa, 2006) 
to 38 (Arthritis Ireland, n.d.) pages. Versus Arthritis (2019) (UK) 
was the only resource to cite research evidence. The chapter 
content varied between resources, but most started with an 
introduction to OA and first-line treatment. Characteristics of 
the included guidebooks are presented using a framework 
informed by the NICE (2015) guidelines.

Charting the data
Relevant data were extracted and categorised in relation to six 
key NICE (2015) guideline components (first-line treatment, 
second-line treatment, third-line treatment, interprofessional 
team, self-management, and other). Additional data were 
grouped to construct one additional component (design 
features).

1. First-line treatment: Education, exercise, and diet
1.1. Education
All resources acknowledged that the specific cause of OA is 
unknown and explained there is no cure. Hip and knee joint OA 
featured in all resources, but reference to other affected joints 
(i.e., spine, foot, or hand) were sporadic. OA education primarily 
comprised information related to joint pathology, including 
articular cartilage breakdown, reduced ligament/tendon 
stability, and muscle atrophy. Further detail was offered in four 
resources (Arthritis Australia, 2016; Arthritis Foundation of 
South Africa, 2006; Arthritis Ireland, n.d.; Versus Arthritis, 2019) 
related to bony spurs, osteophytes, synovium swelling, and 
extra synovial fluid in the joint space. Two resources (Arthritis 
Foundation of South Africa, 2006; Versus Arthritis, 2019) 
explained the workings of a typical joint before explaining the 
pathophysiology of OA, while two resources (Arthritis Society 
Canada, 2018; Versus Arthritis, 2019) utilised the concept of 
joint ‘wear and repair’. Aside from one (Arthritis Australia, 
2016), all resources explained the weak correlation between the 
degree of pathology, x-ray findings, and symptom severity, while 
several resources explained that the pathophysiology of OA 
and associated symptoms were not necessarily linked (Arthritis 
Australia, 2016; Arthritis Society Canada, 2018).

1.2. Exercise
All resources explained that conservative treatments (exercise 
and diet) could alleviate symptoms, improve joint and general 
health, and reduce complications of a sedentary lifestyle. 
Three modes of exercise were identified (range of motion/
flexibility, aerobic [walking, swimming, cycling], and resistance/
strength). Physical activity recommendations were referenced 
in three resources (Arthritis Australia, 2016; Arthritis Ireland, 
n.d.; Arthritis Society Canada, 2018). The concept of pain 
and exercise was identified in one resource (Arthritis Australia, 
2016) to educate individuals that it is reasonable to feel pain 
and stiffness with exercise, with additional caveats to change 
activity if symptoms last longer than 2 hr (Arthritis Australia, 
2016). Other exercise interventions of Tai Chi (Arthritis Ireland, 
n.d.; Arthritis New Zealand, 2017; Arthritis Society Canada, 
2018), yoga (Arthritis Society Canada, 2018), and hydrotherapy 
(Arthritis Ireland, n.d.; Arthritis New Zealand, n.d.; Versus 
Arthritis, 2019) were recommended. 
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1.3. Diet and weight loss
Diet and weight-loss advice were the least referenced first-line 
treatment interventions. The main topic included the correlation 
between being overweight/obese and OA development, 
emphasising the importance of maintaining a healthy diet to 
avoid co-morbidities related to poor nutrition (Arthritis Australia, 
2016; Arthritis Foundation of South Africa, 2006; Arthritis 
Society Canada, 2018). All resources referred to the inadequate 
scientific evidence for specific food groups and their effects on 
OA symptoms. 

2. Second-line treatment: Pharmacological and 
supplements
All resources included some reference to pharmaceutical 
management. Analgesics (paracetamol and paracetamol-
codeine combination), non-steroid anti-inflammatory drugs 
(NSAID) (oral and topical), and COXS-2 were the three main 
medications referenced and were included in all the resources. 
Injection therapies included corticosteroid injections as an 
option for short-term pain relief (Arthritis Australia, 2016; 

Arthritis New Zealand, 2017; Arthritis Society Canada, 2018; 
Versus Arthritis, 2019), and hyaluronic acid (Arthritis Society 
Canada, 2018; Versus Arthritis, 2019). All resources referenced 
the food supplements glucosamine and chondroitin due to 
their popularity with people with OA treatment. However, the 
information explained the limited efficacy of these supplements. 

3. Third-line treatment: Surgical intervention
All resources included some reference to surgical interventions, 
such as keyhole surgery (arthroscopy), joint replacement, and 
joint fusion. Furthermore, all explained that surgery was not 
required for long-term management but may be considered 
when conservative treatment options were exhausted. The 
Arthritis Australia (2016) resource identified criteria for surgery 
may include severe, constant joint pain that does not improve 
with conservative treatments; night pain affecting sleep; 
significant limitations on walking and other daily activities; and a 
reduced ability to work.

4. Interprofessional team
All resources provided information about engaging with a 

Table 1

Summary of Patient-Educational Resources

Arthritis organisation Publication title
Total 
pages

Chapter contents

Arthritis Australia Taking control 
of your 
osteoarthritis

32 (i) Understanding osteoarthritis, (ii) Who can help, (iii) Working with your 
GP, (iv) Seeing a rheumatologist, (v) Other health professionals, (vi) 
Healthy moves for your joints, (vii) Making the most of medicines, (viii) 
What other treatments can help? (ix) Seeking support, (x) Glossary of 
terms, (xi) Useful resources 

Arthritis Ireland Living with 
osteoarthritis

38 (i) Introducing OA, (ii) Getting a diagnosis, (iii) Communicating with health 
professionals, (iv) Looking after your joints, (v) Practicalities, (vi) Caring 
for yourself

Arthritis New Zealand Osteoarthritis 12 (i) What are the warning signs of OA? (ii) What is OA? (iii) What causes 
OA? (iv) How is OA diagnosed? (v) How can I manage my OA?

Arthritis Society Canada Osteoarthritis: 
Causes, 
symptoms and 
treatments 

16 (i) What is OA? (ii) What are the early signs of OA? (iii) Self-management, 
(iv) Treatments, (v) What now?
Each chapter included sub-headings of other topics.

Arthritis Foundation of 
South Africa  

Osteoarthritis 8 Individual chapter contents not provided

Versus Arthritis a Osteoarthritis 27 (i) Mel’s story, (ii) What is OA? (iii) Symptoms, (iv) Causes, (v) Which 
joints are affected? (vi) Diagnosis, (vii) How will OA affect me? (viii) 
Possible complications, (ix) Managing your OA, (x) Supplements and 
complementary therapies, (xi) Practical matters, (xii) Caring for yourself, 
(xiii) Research and new developments, (xiv) Glossary, (xv) Exercise for OA, 
(xv) Useful addresses, (xvi) Where can I find out more?

Note. GP = general practitioner; NICE = National Institute of Care and Excellence; OA = osteoarthritis; UK = United Kingdom.

a Evidence cited in this paper was from the NICE (2015) guidelines.
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general practitioner (GP) or primary care physician. The most 
referenced practitioner was GP, with a large emphasis on 
consultation before altering OA treatments. The resources 
described the value of including other health care practitioners. 
For example, including a pharmacist to support medications, 
a physiotherapist to prescribe exercise, or an occupational 
therapist to aid with home/work environment modification. 

5. Self-management: Strategies, mindfulness, and coping
Self-management was linked to OA education, exercise, diet, 
medications/supplements, and complementary therapies. Self-
management techniques included using aids to avoid excessive 
joint loading, heat and cold therapy, and advice to reduce load 
linked to physical activity. 

Anxiety and depression were linked to OA in three resources 
(Arthritis Australia, 2016; Arthritis Foundation of South 
Africa, 2006; Arthritis New Zealand, 2017), while all resources 
referenced mindfulness and relaxation as self-management 
strategies. Other methods suggested to improve psychological 
health include cognitive behavioural therapy, interpersonal 
therapy, exercise, meditation, deep breathing, visualisation, 
yoga, and distraction (Arthritis Australia, 2016; Arthritis Society 
Canada, 2018; Versus Arthritis, 2019). 

6. Other: Pain education, sleep hygiene, and OA 
misconceptions/myths 
The specific topics related to pain education varied between 
resources. The Arthritis Australia (2016) resource identified pain 
education strategies such as taking medications wisely, exercise, 
heat and cold therapy, joint protection, energy expenditure 
monitoring, relaxation, mindfulness, and stress reduction. The 
Arthritis New Zealand (2017) resource looked at pain through a 
biopsychosocial understanding of pain (i.e., acute versus chronic 
pain) and adjuncts to help treat pain symptoms.

Poor sleep is a common symptom of OA (Hawker et al., 2010), 
yet information concerning sleep health was sparse. Three 
resources (Arthritis Australia, 2016; Arthritis New Zealand, 2017; 
Versus Arthritis, 2019) provided information and strategies to 
help people improve sleep health, such as a routine wake and 
sleep cycle and caffeine reduction, and to keep a sleep diary.

Common questions regarding misconceptions (or myths) 
associated with OA were identified in two resources (Arthritis 
Foundation of South Africa, 2006; Arthritis Ireland, n.d.); 
including topics related to the influence of weather, diet as a 
cure, OA as a degenerative condition, and OA worsened by 
exercise. 

7. Design features: Patient experience, context, and 
utilised design features 
First-hand patient stories (Versus Arthritis, 2019), patient 
experiences (Arthritis Ireland, n.d.), or quotes (Arthritis Ireland, 
n.d.) were used to describe a lived experience of OA. The 
Arthritis New Zealand (2017) resource was the only one to 
provide a specific context, describing a Mäori model of health 
(Te Whare Tapa Whä) to explain important factors that can 
affect health and wellbeing. 

A rhetorical question began each chapter in all resources to 
engage the reader, for example, What is OA?. Aside from 
one (Arthritis Foundation of South Africa, 2006), all resources 

provided real-life photographs of individuals with OA engaged 
with activity or interprofessional team members. The New 
Zealand (Arthritis New Zealand, 2017) and Australian (Arthritis 
Australia, 2016) resources summarised essential information 
using ‘take-home messages’. 

Another common design feature was the use of diagrams or 
pictures of a ‘normal healthy’ joint, most commonly the knee 
(Arthritis Foundation of South Africa, 2006; Arthritis Ireland, 
n.d.; Arthritis New Zealand, 2017; Arthritis Society Canada, 
2018; Versus Arthritis, 2019), including anatomical references 
and comparing it to ‘mild or moderate’ pathology. Several 
resources (Arthritis Australia, 2016; Arthritis New Zealand, 2017; 
Arthritis Society Canada, 2018; Versus Arthritis, 2019) displayed 
OA lesion location (hip, ankle, spine, big toe, lumbar spine) via a 
skeleton diagram. 

Providing opportunities for patient interaction and comment/
reflections was another common design feature. Examples 
included a ‘notes/record section’ (Arthritis Australia, 2016; 
Jordan et al., 2017), a place for medication tracking, and 
important contact details for interprofessional team members 
(Arthritis Australia, 2016) or the relevant regional support 
groups (Arthritis Australia, 2016; Arthritis Ireland, n.d.; Arthritis 
New Zealand, 2017; Arthritis Society Canada, 2018; Versus 
Arthritis, 2019) The Versus Arthritis (2019) resource supplied a 
list of exercises (including a diagram and description) for readers 
to perform at home. 

DISCUSSION

Although education is included as one of the core primary-care 
interventions for OA (NICE, 2015), there is limited information 
on the content, design features, and efficacy of OA patient-
educational resources. Our scoping review has identified several 
OA patient-educational resources that have been created and 
made available through relevant national arthritis organisations 
on an ad hoc and bespoke basis. Below we discuss the findings 
of this scoping review in the context of the four research 
questions. 

What OA patient-educational guidebooks or resources 
are available online, published by national arthritis 
organisations in English? 
This review included the OA patient-educational resources 
of six different countries – Aotearoa New Zealand, Australia, 
South Africa, Canada, Ireland, and the UK. We had expected 
to find a larger number of guidebooks from the dozens of 
English-speaking countries worldwide. This finding may reflect 
limitations of the search or the strict inclusion criteria, but it also 
may represent the significant amount of research needed to 
create an OA guidebook. 

What were the similarities and differences in content 
between the identified OA patient-educational 
guidebooks or resources?
The detail and content of these resources were wide and 
varied, leading to a lack of consistency in patient information 
concerning OA. These resources consistently explained OA 
pathophysiology, lesion location, and exercise benefits. However, 
additional topics such as pain education, sleep health, and 
misconceptions/myths of OA were inconsistently covered. 
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Considering that current OA guideline-informed treatments 
mainly focus on the biomedical and biomechanical factors 
that influence pain, rather than addressing other potential 
pain contributors, the inclusion of information regarding pain 
neuroscience education, sleep health, and misconceptions/
myths of OA would be of great benefit (Mills et al., 2018). This 
addition would encourage a greater understanding of pain, 
and psychological and sleep interventions, and reconceptualise 
misunderstood OA topics to promote increased active 
self-management, improving the consistency of available 
information for people living with OA (Mills et al., 2018).

How does the content of these identified guidebooks 
and resources match key NICE (2015) guideline 
recommendations? 
All identified resources explained first-line care (education, 
exercise [aerobic and resistance], and diet), complementary 
therapies, supplements, pharmacological management, and 
surgical intervention, as detailed in the NICE (2015) guidelines. 
Furthermore, the guideline recommendations missing from the 
identified resources included information related to a holistic 
OA assessment and treatment approach. Mills et al. (2018) 
determined that a holistic approach to OA assessment is central 
to establishing appropriate patient-tailored management 
strategies. This review found that OA content pertinent to 
patient experience and acknowledgement of social participation 
was underutilised or indeed absent in the identified patient-
educational material. Of concern, all included resources failed to 
incorporate OA education contextualised to an individual’s life, 
such as identifying activity and participation restrictions due to 
OA. This created a predominantly biomedical lens of information 
that patients were provided in the patient-educational resources. 
To encourage uptake and utilisation of self-management 
recommendations and education, it is clear that OA patient-
educational resources must offer more than biomedical 
information to support individuals to live with OA (Grime & 
Ong, 2007; Mills et al., 2018). Therefore, it is important that 
activity and participation restrictions are identified using a 
holistic approach, and that tools and education are provided to 
improve the self-management of OA. 

Despite best-practice guidelines advocating for dietary changes 
in OA (NICE, 2015), few resources incorporated strategies 
that would lead to significant behavioural change. Ideally, 
OA patient-educational resources should include information 
regarding healthy eating guidelines and recommendations 
(Ministry of Health, 2020; NICE, 2006; World Health 
Organization, 2020), clinical implications of weight loss 
(if required) for OA, effective weight management and 
incorporation of exercise, evidence specific to diet and OA 
(Thomas et al., 2018), behaviour-change strategies (Khandelwal, 
2020), and how to incorporate an individual’s family into 
utilising these recommendations (McGruer et al., 2019). 

What design features do the guidebooks and resources 
use when presenting patient-educational material? 
Several useful design features were common among the 
different resources, such as clear diagrams to show joint 
changes, lay language to improve relatability, or the inclusion of 
people engaging in physical activity (i.e., exercise or socialising). 
However, most patient-educational resources did not reference 

specific cultures relative to their country or reflect on cultural 
diversity within their communities. Attention to specific 
cultural aspects could enhance OA patient self-management 
information, particularly for national organisations that serve 
countries with Indigenous populations and/or diverse and 
multicultural populations (Dixon et al., 2021; McGruer et al., 
2019; O’Brien et al., 2021). For example, McGruer et al. (2019) 
found that OA places a substantial burden on the physical, 
mental, spiritual, and family (whänau) wellbeing of Mäori 
women (wähine). Dixon et al. (2021) wrote about the impact 
that living with OA could have on a man’s (täne’s) sense of 
mana. Therefore, when providing care for this population, 
practitioners must provide culturally sensitive OA education 
for Mäori and their whänau to improve both patient access 
and outcomes (McGruer et al., 2019). Furthermore, the use 
of bilingual text (including kupu Mäori. e.g., Free from Knee 
Pain as discussed in Darlow et al. (2020)) may facilitate greater 
engagement. 

Implications for the development of an Aotearoa New 
Zealand OA guidebook and future research
Based on the findings of this scoping review, we have made 
five recommendations about developing an OA Guidebook or 
related resource for Aotearoa New Zealand. First, the patient 
experience should be reflected within an OA guidebook. 
Patient experience should reflect both positive and negative 
experiences of ‘living with OA’ and treatment options to 
promote knowledge mobilisation and a sense of patient 
identification with the treatment recommendations. Second, 
patient education must represent a holistic, person-centred 
approach to explain the effects OA can have on an individual’s 
participation and contribution in functional and social activities, 
and acknowledge the core principles of Mätauranga Mäori (if 
produced for use in an Aotearoa New Zealand context). Third, 
OA patient education should reflect lay and biomedical terms 
to allow a complete understanding of the OA pathophysiology. 
For example, the basics of a working synovial joint (with 
anatomical terms) should be explained initially, before the 
complexity of OA pathophysiology is described, to ensure a 
complete understanding of a ‘normal’ and ‘OA’ joint is reached. 
Fourth, OA patient education requires information concerning 
all common OA locations (e.g., knee, hip, lower back, hand, and 
big toe) with anatomical diagrams and pictures (with structural 
landmarks) rather than just the knee joint, which is found 
in all resources. This ensures that all individuals reading the 
guidebook can resonate and understand OA pathophysiology 
with their OA location and experience. Fifth, all resources or 
guidebooks should be evidence-informed and link to existing 
accepted best-practice OA management guidelines. 

Due to the scarcity of published research that refers explicitly 
to OA patient-education resources, there is scope to encourage 
researchers to publish not only their developed protocols, 
methods, and results but also the OA patient-educational 
resources themselves to allow a more comprehensive critique of 
the design, information, process, and cited scientific evidence.

Strengths and limitations of this review 
The strength of this review is the guidance of the structured 
five-step approach developed by Arksey and O’Malley (2005) 
and Levac et al. (2010). This approach allowed a broad search of 
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online resources, which was necessary to capture a wide range 
of information and facilitate greater comparison. The main 
limitation was excluding educational resources and literature 
not published in English or provided by other platforms such as 
smartphone applications or online modules. However, this was 
a pragmatic decision based on the purpose and constraints of 
the project. Our study provided limited insight into the potential 
cultural and contextual factors that should be incorporated; 
these factors merit further research. 

CONCLUSION

The identified patient-educational resources in this scoping 
review utilised a predominantly biomedical approach to deliver 
OA education and treatment interventions. Given the limited 
consideration of the patient experience, OA patient-educational 
resources developed in the future should incorporate both 
positive and negative experiences of ‘living with OA’ to 
encapsulate readers and contextualise and understand the long-
term course of OA. Developers of a guidebook for people living 
with OA should consider the above recommendations to ensure 
that patient-educational material is delivered from a holistic, 
culturally responsive, biopsychosocial viewpoint. 

KEY POINTS

1. To the best of our knowledge, this is the first scoping review 
to identify published osteoarthritis (OA) patient-educational 
guidebook resources and synthesise the content contained 
within the resources.

2. While many OA patient-educational resources exist, there 
are limited studies that describe the development and 
testing of these resources. 

3. Much of the identified content within OA patient-education 
guidebook resources has a biomedical approach to the 
delivery of education and treatment, and some of the 
material lacks consideration of the patient experience.

4. Those developing patient education resources about OA 
should consider utilising a balance of lay and biomedical 
information to ensure that readers can contextualise and 
understand the course of the condition.
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ABSTRACT 

Inadequate cultural consideration in healthcare access and provision is one factor that contributes to health inequities for Pasifika 
in Aotearoa New Zealand. Creating a culturally responsive environment for Pasifika is a key consideration for physiotherapists as 
required by the Physiotherapy Board of New Zealand cultural competence standards. Cultural community groups, supported by 
healthcare professionals, may foster the relationship between health providers and Pasifika by creating safe, mana enhancing 
accessible/alternative health spaces. However, there is limited evidence exploring Pasifika’s perceptions of what is culturally important 
in healthcare supported community groups in Aotearoa New Zealand. Semi-structured interviews using Talanoa dialogue were 
conducted in a health professional supported Pacific community playgroup in the Otago region, Aotearoa New Zealand, and data 
were analysed using a General Inductive Approach. One overarching theme of a ‘sense of belonging’ and of feeling connected 
to the Pasifika culture was determined. The community playgroup provides a safe environment where members of the Pacific 
Trust Otago can come together in a culturally meaningful way. Talanoa communication facilitates collaboration and co-design of a 
culturally responsive community group and is made possible through built relationships. This information may be used to foster the 
co-design of other healthcare supported community environments, strengthening trust and communication between Pasifika and 
healthcare providers.
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INTRODUCTION

Pasifika are Pacific peoples who call Aotearoa New Zealand 
home but have heritage and cultural connections to the 
Pacific Island nations (Ministry of Education, n.d.b). Pasifika 
are a growing population in Aotearoa New Zealand and 
other western countries, representing 8.1% of Aotearoa New 
Zealand’s 2018 population (Stats NZ, 2020), with the highest 
proportion of children (35.7%, 0–14 years) of Aotearoa New 
Zealand’s major ethnic groups (Stats NZ, 2018). However, 
Pasifika still see health disparities with significant health 
inequities and disproportionate rates of risk factors, including 
obesity and physical inactivity, giving rise to an overall decreased 
life expectancy (Ministry of Health, 2020). Although the primary 
healthcare system provides levels of care that considers practical, 
scientific, cultural, social, and societal aspects, this current 

system is not fully adequate to suit the needs of Pasifika (Walsh 
& Grey, 2019). It is noted that the health needs of Pasifika are 
not being met in Aotearoa New Zealand (Tiatia, 2008) and it has 
been suggested that implementation of cultural competence 
and exploration of Pasifika’s perspectives may help to improve 
responsiveness and quality of care (Southwick et al., 2013). 
Despite this recommendation, the New Zealand Health and 
Disability System Review (2020) continued to report long-
standing inequities in health outcomes between Pacific and 
non-Mäori, non-Pacific peoples. These disparities reflect how 
inequities in the distribution of social determinants of health 
have negative effects on health and illustrate how a person’s 
environment (where they are born, age, live, work, and learn) 
can influence their health and wellbeing (Centers for Disease 
Control and Prevention, 2021). Pasifika are disproportionately 
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affected by intergenerational poverty, are more likely to reside 
in high deprivation areas, live in crowded households, be 
unemployed, and have a lower median income than non-Mäori 
and non-Pacific peoples (New Zealand Health and Disability 
System Review, 2020) – all of which are examples of social 
determinants of health that can increase health risks and 
influence health outcomes.

Inadequate cultural consideration in healthcare provision, 
including mismatched health beliefs and a clash in cultural 
worldviews, contributes to greater health inequities for Pasifika 
(New Zealand Health and Disability System Review, 2020; Ryan 
et al., 2019). Pacific health models conceptualise the health 
values and beliefs of Pasifika, with particular reference to 
specific Pacific cultures. For example, the Fonua model of health 
is a framework relating specifically to Tongan culture, whereas 
the Fonofale model of health is a framework that incorporates 
Tongan as well as Samoan, Cook Island, Niuean, Tokelauan, 
and Fijian peoples (Action Point, 2018). The two models are 
similar in their holistic approach, which reflects the fundamental 
orientation of a Pasifika point of view (Pasifika worldview), 
and encompasses spiritual, cultural, and environmental factors 
on health (Sopoaga, 2011). The Fonofale model is depicted 
as a traditional house (fale) with family as the foundation and 
culture as the roof. Four pillars hold up the fale, which represent 
physical, mental, spiritual, and other factors. Encasing the 
Fonofale are three interlinked concepts of time, environment, 
and context all of which influence the elements of health. 

The cultural views and beliefs that Pasifika hold regarding their 
health influence their perceptions, access, and use of health 
services in Aotearoa New Zealand (Southwick et al., 2013). 
Mauriora Associates (2022), defines cultural competence as:

Individual values, beliefs and behaviours about health and 
wellbeing [that] are shaped by various factors such as race, 
ethnicity, nationality, language, gender, socioeconomic 
status, physical and mental ability, sexual orientation and 
occupation. Cultural competence in healthcare is broadly 
defined as the ability of health practitioners to understand 
and integrate these factors into the delivery of healthcare 
practice. 

To provide culturally responsive healthcare, it is necessary for 
health professionals to understand the people they are working 
with and to choose the appropriate Pacific health model. Le 
Va (2022) advises that health services that connect culture 
and care for Pasifika people would lead to improved access, 
attendance, and satisfaction with services, leading to better 
health outcomes. Bula Satu, released in 2021 by the Health 
and Safety Commission of New Zealand, also recommends 
authentic engagement and partnership with Pacific communities 
to improve Pacific health (Health Quality & Safety Commission, 
2021). 

Culturally responsive healthcare seeks to meet the cultural needs 
of the person and acknowledges that they are the expert of 
their own life and their own needs (Minnican & O’Toole, 2020; 
Zwi et al., 2017). To gain this information, the New Zealand 
Ministry of Health reports that community assessments and 
mechanisms for community and patient feedback are crucial 
and may help to achieve systematic cultural competence (Tiatia, 

2008); however, it has been found that Pasifika prefer discussion 
over written feedback (Southwick et al., 2013). Health 
professional collaboration with community-based organisations 
has been suggested as a vehicle for health care service provision 
to ethnic minority groups (Vu, 2008). One novel example of 
physiotherapy service delivery is illustrated by the partnership 
between the Pacific Trust Otago (PTO) and the School of 
Physiotherapy at the University of Otago. The PTO is a charitable 
community organisation supporting the provision of health, 
education, and social services to Pasifika (Pacific Trust Otago, 
n.d.), including community-based services such as a seniors’ 
wellness group, and an early childhood playgroup, both of 
which are frequently supported by physiotherapy students. The 
physiotherapy-supported PTO playgroup provides an opportunity 
to offer paediatric physiotherapy-related support and 
education to caregivers, such as identifying children at risk of 
developmental delay and providing early intervention referrals. 
Early identification of children who could benefit from paediatric 
support is an important consideration for Pasifika children 
who have disproportionately more exposure to risk factors for 
disease and illness. Pasifika children have a higher incidence of 
a range of conditions including, asthma, dental problems, and 
ear and skin infections, all of which may impact their health and 
development (Ministry of Heath, 2020). Bula Satu also reports 
that only 59% of Pacific families of infants in their first year of 
life received all their Well Child/Tamariki Ora core contacts. This 
is in comparison with 81% of non-Mäori, non-Pacific families, 
which indicates the need for greater paediatric support and 
screening (Health Quality & Safety Commission, 2021). 

A study was undertaken in December 2020 to explore Pasifika 
caregivers’ perceptions of the PTO playgroup. The research 
question asked, what do Pasifika consider to be meaningful and 
important in a community playgroup? The research aims were 
to: 1) gather information to enable the culturally meaningful 
aspects of the Pasifika playgroup to be re-created in other 
healthcare environments and, 2) gather information to enable 
physiotherapists to enter community settings in a culturally 
safe manner to deliver health services. This study highlights the 
importance of culturally safe environments for wellbeing and 
illustrates that health service delivery is occurring in a setting 
that may not have been previously considered. The purpose 
of this paper is to illustrate a novel approach to meet cultural 
competence guidelines to help physiotherapists invite Pacific 
families to co-design services through their articulation of what 
is important to them and to shape more effective physiotherapy 
service delivery. 

METHODS

The study received ethical approval from the University of Otago 
Ethics Committee (reference number D20/340), following 
consultation with the Ngäi Tahu Research Consultation 
Committee. 

Research team
The research team consisted of five members with a variety of 
expertise. The primary (novice) researcher (DD) was of Papua 
New Guinea descent and undertaking a summer studentship 
research project focused on Pasifika health. He was supported 
by an experienced primary health physiotherapist and qualitative 

https://www.pto.nz/
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researcher (MP), and three emerging qualitative researchers: a 
Samoan physiotherapist and Pacific community leader (OS) and 
experienced paediatric physiotherapists (LC & DS).  

Study design
This study involved thematic analysis of semi-structured 
interviews using a General Inductive Approach (Thomas, 2006). 
Semi-structured interviews followed a Pacific Island form of 
dialogue known as Talanoa, which is based around sharing 
knowledge and using storytelling to build connections between 
the participants (Vaioleti, 2006). Talanoa is steeped in the 
traditional decision-making processes of many Pacific Island 
cultures and provides contextual solutions to issues faced by 
Pacific Island communities (Vaioleti, 2006). The Talanoa model 
incorporates four aspects that influence conversation: ofa (love), 
mafana (warmth), malie (humour), and faka’apa’apa (respect) 
(Vaioleti, 2006). These were woven into the interview process. 
The General Inductive Approach analytic strategy provides an 
easy-to-use systematic set of steps to analyse qualitative data 
(Thomas, 2006) and was chosen to provide a straightforward 
analysis procedure for the primary (novice) researcher. 

The Fonofale model of health informed the research question 
and research including recruitment, interpretation of the 
data during analysis, and dissemination. The Fonofale model 
was chosen because it encompasses a wide variety of Pacific 
cultures. Two researchers were of Pacific Island heritage; their 
perspectives added to the Pasifika interpretive lens to shape the 
research process. An intuitive epistemological constructionist 
approach, which assumes that an individual’s understanding is 
based on their experience and background knowledge (Ültanir, 
2012), was used to explore the opinions of the participants. This 
epistemological approach complimented the Talanoa dialogue 
of the semi-structured interviews and the General Inductive 
Approach. 

Participant recruitment
Information sheets outlining the study, and examples of 
interview questions were presented to attendees of the PTO 
playgroups. The PTO staff playgroup coordinator distributed 
the information sheets in person to ensure playgroup members 
felt no coercion to participate by the researchers. Information 
was provided in English only, as different language options 
were not required. Volunteers who indicated their interest 
were subsequently contacted via telephone by the primary 
researcher. Those who met the inclusion criteria of male or 
female caregivers who had attended the PTO playgroup two or 
more times over any period of time, identified as Pasifika, and 
were conversant in any language were invited to participate in 
the study. Paid caregivers not responsible for making guardian 
decisions were not eligible for inclusion. Signed consent was 
obtained from all those interviewed. Participants were given the 
opportunity to bring a support person to their interview and/or 
to have a member of the PTO available during their interview for 
support or interpreter assistance. 

Data collection
The semi-structured interviews were conducted face to face 
at the PTO in November 2020 with only the interviewee 
and researcher(s) present. Interpreters were not requested 

or required, and the interviews were conducted in English. 
To facilitate the Talanoa dialogue within the semi-structured 
interviews, a member of the PTO ensured a formal introduction 
prior to the interview and the primary researcher shared their 
reasons for conducting the research project. Interviews began 
with preliminary conversation to facilitate ofa through a sense 
of the participant and researcher acknowledging and knowing 
each other. Talanoa was further facilitated through open-ended 
questions which promoted mafana through storytelling and 
opportunities for malie. The objectives of the interview schedule 
were guided by the research question, aims of the research, and 
the playgroup setting (see Table 1). Faka’apa’apa was woven 
throughout the interview process and reflected by the inductive 
nature of the interview, which acknowledged the expertise of 
the participant. All interviews were led by DD with DS or LC in 
attendance to provide support and guidance (but not required 
to contribute to the interview conversations). 

Table 1

Key Objectives of the Interview Schedule

Interview schedule key objectives 

1. Preliminary conversation and demographic questions
2. Playgroup experiences and perceptions
3. Culturally meaningful aspects of the playgroup
4. Perceptions of the importance of play
5. Co-development of the playgroup

Demographic variables of caregiver ethnicity, age, number of 
children, and ethnicity of children were gathered to provide 
context for the data. Interviews were between 31–62 min 
duration and were audio recorded. Reflective notes were written 
by the primary researcher following each interview to aid in 
the interpretation of the data. Although not integral to the 
methodology, these reflections helped the primary researcher 
explore their own perspective and understanding of how 
concepts changed throughout the research process. The audio 
files were stored securely on the primary researcher’s computer 
and only accessed by members of the research team via 
Microsoft Teams with password protection. The audio recordings 
were transcribed verbatim by DD and anonymised.

Data analysis
The General Inductive Approach (Thomas, 2006) was followed 
for data analysis and is outlined in Figure 1. The constructionist 
lens of the Fonofale model of health underpinned a semantic 
General Inductive Approach for reading and coding interview 
transcripts. DD read and coded all transcripts using the Fonofale 
model to guide the semantic analysis. Qualitative data analysis 
tables were used in Microsoft Word to record initial categories 
and then themes alongside participant quotes. Exemplar quotes 
were chosen to demonstrate the richness of the data collected. 
In addition, LC and MP independently coded all transcripts 
and DD and LC read all transcripts prior to iterative discussion 
with the whole research team. Whole research team discussion 
occurred on two occasions at which time consensus was 
reached.
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Figure 1

Outline of Data Collection and Analysis Methods Following the 
General Inductive Approach (Thomas, 2006) 

Participants recruited

Interviews conducted & audio recorded

Reflexive notes completed post interview by DD

Transcripts transcribed verbatim

Standardised raw data files of transcriptions  
prepared in Microsoft Word

All transcriptions read in detail by DD & LC  
(two transcripts read in detail by MP) 

Categories relating to the study aims identified by DD

Whole research team discussion on two 
occasions to define categories

Additional discussion with DD, LC, OS, & DS to reduce  
overlap and redundancy among the categories

Final revision and refinement of categories and  
appropriate quotations selected by DD 

Report written

Note. DD = Duncan Drysdale; DS = Donna Smith; LC = Lizz Carrington; 
MP = Meredith Perry; OS = Oka Sanerivi.

RESULTS 

Participant characteristics
Five caregivers (all mothers) who had attended the PTO with 
their child(ren) were included in the study, which allowed for in-
depth qualitative interviews to be conducted in a timely manner. 
Participants were of Pacific Island heritage (Cook Island, n = 4; 
Tongan, n = 1), aged 24 to 41 years. Each mother had between 
one to nine children. Participants were either currently attending 
the playgroup with their child(ren) (n = 3) or had previously 
been members of the playgroup and still contributed indirectly 
to the PTO playgroup by liaising with the playgroup organisers 
to provide advice regarding services and health and safety (n = 
2). The children’s ethinicities were reported as Cook Island and 
New Zealand European (n = 5), Cook Island and Irish (n = 1), 
Cook Island and Mäori (n = 7), Tongan and Samoan (n = 3), and 
Cook Island and Tongan (n = 1). Of the 17 children reported by 
the participants, seven were currently attending the playgroup 
(parental work-related barrier, n = 2; children now at school, n 
= 8). 

Thematic analysis: Sense of belonging 
The overarching theme derived from the data was the 
importance of a sense of belonging. Within this main theme 
were three subthemes consisting of: 1) Cultural identity, 2) 
Connections and support, and 3) Playgroup social cohesion (see 
Figure 2). These themes were interrelated and directly related 
to the overall research aims; sub-themes were further explored. 
Supplementary exemplar quotes are provided in Table 2.

Cultural identity 
Cultural identity contributed to a sense of belonging and 
consisted of five elements: a sense of personal identity, the 
importance of native language, storytelling, significance of 
names, and family (see Figure 2). 

Personal identity 
Personal identity was strengthened through exposure to Pacific 
heritage. Participants felt their experiences of Pacific culture 
at the PTO fostered a strong sense of cultural identity in their 
children and helped to create a sense of pride in themselves 
and their ancestors. The playgroup was considered a safe 
environment in which the children could be immersed in their 
Pacific culture and the participants felt this helped negate the 
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Overarching Theme of Sense of Belonging with Subthemes Described Below
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Table 2

Supplementary Exemplar Quotes from Participants

Cultural identity Example quote

Personal identity P1: I would like to teach my children certainly my 18-year-old to you know, own who you are, be 
free and don’t let others you know try and shape you or mould to something different, and I 
think coming here on a Monday and being part of the Pacific playgroup that is just the norm.

P3: Yeah, I just think, like I’ve grown up knowing a little bit of culture like, a little bit of culture 
and I think it’s good that [daughter] is starting that. Um, I think it is a good thing to say that I’m 
Cook Island and I know my culture basically.

P5: I just felt welcomed you know, and I felt like I could be myself and that I didn’t have to try and 
put on an act.

The importance of native 
language

P1: Oh for us language, so um, you know language is so rich and being able to speak in our 
language and it just totally be normal and accepted … and treasured and acknowledged and … 
um celebrated is a big … is a big deal for me. 

P2: So they can learn a bit more and, cause usually when there is a Samoan or a Tongan family 
and they speak their language, my ones usually just sit there and stare at them like, wow, I wish 
mum could do that, and I’m like I can’t do that … I wish but I can’t sorry, cause usually they ask 
what are they talking about? And I’m like I don’t know sorry, I don’t know what they are talking 
about, but you can go ask

 them though. 
P2: … just listening to them talk in our language, it is quite overwhelming and it’s like I wish I 

knew what they were saying but, I can’t. It, it … inside me just feels quite, quite warming and 
it just quite calming just to even hear all the mamas and the papas talk in that language even 
though I don’t really know what they were saying. 

P3: Yeah, I think so. Um, yeah I mean it would be nice if maybe, could speak to her but in Cook 
Islands, but I can’t so.

P5: That’s what I liked about it, they offered Cook Island songs and Samoan and Tongan.
Storytelling P2: Of the past history of my culture, I would pass it on, but um, my mum hasn’t really shared 

much stories, it was usually my grandparents but my grandparents aren't here anymore … if 
my grandparents were here I’d love to learn more and share it with my children of the values of 
being a Cook Islander.

P4: And names over the years just kind of get built on and there becomes more stories to tell of 
the name.

Significance of names P1: We are often named after a place or an event, or something you know, that has gone down in 
history so it, it deserves to, … let's try.

P4: It’s actually quite interesting actually people's names. He’s named after my Dad … I remember 
that I fought with my brother, my older brother because he was the first one out of all of us to 
have kids. And I’m gonna name this one that, and I’m like no you are not, that is my name. 

Family P2: Yup, she [Grandmother] teaches them new songs, and sometimes reads parts of the Bible to 
them or if, there is a Cook Island book at home and she’s come over they will ask if she could 
read it to them, and she’ll happily reads it to them and then they will try their best to read it 
back.  

P3: So my Dad is um, full Cook Island and was born in the islands and come here when he was 
young, when he was a kid … but yeah he’s got all of his family here and his sisters and his 
parents here before they passed on. So yeah he sees quite a lot of them sometimes, um we see 
quite a lot of them … he [Dad], he’s still fluent in Cook islands and so he teachers my daughter 
words and songs which is quite good cause I never got taught that so it’s nice to see him 
teaching her that.

P4: He’s [Grandfather] trying to teach him into that and that’s really cool. But he’s trying to pass on 
what he knows from the from the, from growing up in the islands and just you know, how to 
live on [the] land.

P5: We were all very close when my Dad was here, and yeah the oldies slowly started passing 
away and we don’t hang out like we used to. 
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feeling of prejudice that their children were exposed to in other 
parts of their life. The diversity of ethnic heritage exposed 
the participants to a variety of Pacific influences and created 
a diverse and inclusive environment that valued each Pacific 
culture.

For my babies to be able to look around the room and see 
themselves … So be around other brown children and brown 
people … and just a whole range of different people right … 
on an everyday basis, you know in terms of diversity, where 

they go … the majority is … päkehä, Pälangi and … coming 
here they just … it just feels like home. (Participant 1)

Native language 
Native language contributed to cultural identity. All participants 
indicated they would like their child(ren) to know their native 
language and felt this knowledge would strengthen their child’s 
personal cultural identity. The participants of the playgroup were 
exposed to diverse languages, predominantly Samoan, Tongan, 
te reo Mäori, Cook Island, and English. Participants with limited 

Connections and support Example quote

Connections through faith P1: Obviously prayer is well you know … the being together the unity and … yeah, it’s a pretty 
special place … yeah … no one is really afraid to just be themselves if that makes sense.  

P1: … so straight away you know their connection … we need to find our people, and that is 
wherever the church is. 

P4: Like, I just feel even if they grow up and it’s not for them. I feel like, the church, like through 
faith and through church I've grown my community that way. 

P4: And that’s what I like about our religion but it’s like, yeah, regardless what we are doing at 
church and stuff we still try to incorporate our um, our culture and our language. 

Faith within playgroup P1: They do say prayer and, in Samoan and Cook Island, um that’s good and I guess she’s 
[daughter] listening to that and is taking that all in.

P2: Probably [what is valued the most in the playgroup is] learning like some of the prayers cause 
sometimes the prayers in the morning and when we finish are different, and it, it just amazes 
me as it’s like … wow there are different kind of prayers that they do, that they share with us, 
and … I try and remember some of the words … or try and incorporate what they are saying 
and … put it in a way that I would be able to link it back to my children.

P4: I think it’s the prayers really [that is the most valued aspect of the playgroup]. The prayer at the 
start, the prayer before eating and the prayer at the end.   

Social cohesion

Playgroup social cohesion with 
the Pasifika community 
(being part of a larger 
collective)

P1: And we interact with the wider Pacific community as well … 
P1: I still think the Dunedin Pacific community is still very divided … the playgroup is probably one 

of the very few places where it's not … and so for our family we, we love that.
P2: I probably wouldn't actually attend another playgroup, even if there was one, even if it was 

just Päkehä. I’d probably only go to some of them but not as … many as what I would come to 
as a Pacific one.  

P2: … and actually learning from them [the elders at the PTO] … what they’ve learnt, and what 
they can actually teach the younger ones.

P3: I mean we don’t really … have too much to do with the Pasifika community here in Dunedin, 
so it is nice, and … she’s [daughter] met other kids now that she’s quite familiar with and quite 
comfortable with now … so yeah it’s good in that aspect like, definitely connecting with other 
Pacific Islanders.

P5: From me what I took away from it was a sense of belonging, a sense of [feeling] welcomed, no 
judgement from other mothers and friendship. 

Playgroup development

Suggestions for playgroup 
development

P1: It would be good to … do more reading … but I know, I know that … we are more oral, like 
we do more storytelling and, and such, but it would be great, national libraries are a huge 
resource, they got thousands of books in Pacific languages sitting around collecting dust, they 
have those big ones to do some actual physical reading with a book … so if they could get 
some of that here even in … in their own language that would be really really cool.  

P2: I think … maybe if they had some books here.
P4: … maybe have little wee posters saying chair, or, and you can have it in different languages …

Note. P = participant.
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ability to speak their own native language (n = 2) expressed 
concern that their children may not have the opportunity to 
learn their language. For example, Participant 5 reflected:

… now it’s quite sad cause I can understand it but I can’t 
speak it. So it’s lost to my generation and my children will 
probably never learn unless they learn it themselves or if 
something becomes available in the community.  

Participants also had insight into the importance of language 
and described reliance on other resources including the 
playgroup as a space to expand both their own and their child’s 
native language knowledge. For example, Participant 2 stated 
that:

… probably [one] reason why I … come to the playgroup is 
just to learn more about my culture, because I actually don’t 
know how to speak the language anymore, and I would like 
my children to … learn the language as well. 

Storytelling 
Storytelling added to cultural identity by educating younger 
generations about traditions and values connected to the 
participants’ homelands. The participants felt that storytelling, 
often by grandparents and elders, provided a platform for 
communication and helped to shape the worldview and cultural 
attitudes of their children. Furthermore, storytelling helped 
them to maintain their traditions and other teachings, as written 
text is often not passed down, compared to song, dance, and 
stories. This was illustrated through quotes such as “telling 
stories and teaching them about where we come from, what 
were the people like, who we come from, um cause where and 
who are, [are] sometimes the same thing and can sometimes be 
quite different as well” (Participant 1).

Pasifika names 
Pasifika names were significant and linked to cultural identity 
as they often connected family lineage. One participant recalled 
her experience at a non-Pacific playgroup where most people 
struggled with the pronunciation of her children’s names. She 
expressed appreciation that this did not arise at the Pacific 
playgroup. Correct pronunciation reinforced the value and 
significance of the name and added to a sense of belonging. 
For example, Participant 1 stated, “we were named after … 
someone who was this person and carried this [mana], and this 
is what it means to our family and it’s important that you try and 
pronounce our names correctly”.

Family 
Family connections strengthened cultural identity by fostering 
Pacific heritage knowledge. Grandparents and elders in families 
and communities were noted as being particularly significant 
in imparting knowledge and were reported to share native 
language and cultural traditions. 

I’d like them to learn like the value of respecting our, the 
older people and our culture and yeah and actually being 
respectful to the older … generations and actually learning 
from them as well, what, what they’ve learnt, and what they 
can actually teach the younger ones. (Participant 2)

Connections and support 
Connections and support emerged as the second subtheme of 

the overarching theme of ‘sense of belonging’. Connections 
established relationships within the community, which in turn 
provided support to the individuals. For example, Participant 5 
stated, “…what I took away from it was a sense of belonging, a 
sense of [feeling] welcomed, no judgement from other mothers 
and friendship”. 

The most important connections for playgroup members were 
identified as those stemming from shared cultural and religious 
faith. Ideals around faith varied but all participants agreed that 
faith was a fundamental aspect of Pacific culture. All participants 
felt that faith created connections with others, either at church 
or in the wider community, and led to provision of help and 
support. For example, two of the five mothers were introduced 
to the playgroup by members of their church. Participants 
felt the cultural immersion at church was beneficial for their 
child(ren) because their church incorporated native language, 
singing, and other traditions, as well as enabling them to be 
around their immediate and extended community ‘family’. For 
example, Participant 1 commented that “it is a huge connector, 
it is massive, um for a lot, for Pasifika in general, God is the 
foundation of everything”. 

Faith was integrated into the playgroup through prayer at 
the beginning and end of each session and prior to kai time 
(morning tea). When asked what they appreciated most 
about the playgroup, three mothers responded that it was the 
incorporation of faith and prayers in the playgroup and felt 
this integration of faith was a powerful way of bringing people 
together and making deeper connections with God and others. 

I think [the most valuable part of playgroup is] the prayers 
really. The prayer at the start, the prayer before eating and 
the prayer at the end. … Even if they grow up and it’s not 
for them … I feel like through faith and through church, I’ve 
grown my community [connections] that way. (Participant 4)

Playgroup social cohesion
Social cohesion between the playgroup and wider Pasifika 
community added to the participants’ sense of belonging. 
Participants felt the playgroup extended further than being 
simply a place to facilitate play and learning. Participants 
referred to the variety of services for Pasifika provided by the 
PTO, including food care packages, exercise classes for the 
community, senior sessions, and the PTO van that provided free 
transportation to improve access to these services. Participants 
valued the opportunity the playgroup provided to access the 
wider Pasifika community in Dunedin, such as the occasional 
integration of Pacific elders to the playgroup. Participants 
felt welcomed and encouraged to attend other events at the 
PTO and thus felt valued as part of a larger collective. Some 
participants also felt empowered to support other families at the 
PTO, giving them a sense of fulfilment and contribution to their 
community. For example, Participant 1 reported, “I think when 
I come to playgroup, it’s definitely for my babies, but … my 
contribution would be to take a little bit of the burden off some 
of the people, and I am able to do that”.

Playgroup development 
Discussion regarding participants’ needs and wants for the 
development of the playgroup revealed a common theme of 
expanding the playgroup resources, particularly those relating to 
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language and cultural development. Language resources were 
particularly important to those participants not fluent in their 
native tongue, and they considered such resources beneficial for 
both themselves and their children. Books written in different 
Pacific languages were specifically requested. 

DISCUSSION

This study aimed to explore ways in which a physiotherapy-
supported Pacific-focused playgroup was perceived as 
culturally meaningful and to use these findings to improve 
physiotherapists’ cultural responsiveness when supporting co-
design of community-based accessible/alternative healthcare 
services. The findings revealed that participants valued the 
sense of belonging the playgroup provided, which was evident 
through their perceptions of cultural identity, connections, 
and support, and playgroup social cohesion with the Pasifika 
community. These culturally meaningful aspects of the 
playgroup experience were interwoven and, when related to 
the Fonofale model of health, revealed holistic health benefits 
occurring within this community group. 

As depicted in the Fonofale model of health, family is the 
foundation for Pacific culture (Manuela & Sibley, 2013) and is 
encapsulated by the environment. Family is a core construct 
founded on relationships for Pasifika and is therefore not 
limited to blood kin. The playgroup’s physical environment 
facilitated the participants’ cultural identity through photos of 
PTO activities and traditional decorations on the walls, as well 
as the use of tapa cloths during kai time. The environment was 
made accessible by the free van transportation provided by 
the PTO and by the nominal gold coin donation suggested for 
attendance. The culturally safe playgroup environment assisted 
with the New Zealand Ministry of Social Development’s (2016) 
concept of social connectedness by increasing ‘trust in others’. 
Participants felt their children could safely ‘be themselves’ 
without fear of being marginalised or misunderstood, which 
enabled them to build strong relationships leading to kinship 
and ultimately a sense of family connection. 

The Fonofale core construct of ‘family’ relates not only to 
immediate and extended family but also to kinship and 
partnership (Mana Services, n.d.). It is acknowledged that 
building a wider ‘family’ is critical to sharing language and 
cultural teachings (Pulotu-Endemann, 2001) and is a priority 
for Pacific people (Salesa, 2017). Family kinship was also 
created through participants’ shared faith, which was a valued 
feature of the playgroup and an element of the spirituality 
pillar of the Fonofale model of health. The church setting has 
been considered by some to be a village away from the islands 
(Macpherson, 1996) and the playgroup may work in a similar 
way by providing social connections, support, and culture. 
Faith and spirituality are often interlinked, expressed in day-to-
day living (Manuela & Sibley, 2013) and influence health and 
wellbeing in the Fonofale model, and as such are important 
considerations for healthcare services for Pasifika.

The participants’ sense of belonging was further underpinned 
by identification with their Pacific culture, another important 
aspect of the Fonofale model of health. Identity and wellbeing 
are strongly linked (Yip & Fuligni, 2002), which was apparent 
in the participants’ perceptions of the playgroup facilitating 

their children’s cultural connections, thereby strengthening 
their cultural identity and influencing wellbeing. Language 
also contributes to Pacific identities (Mila-Schaaf 2010; Tiatia 
& Deverell, 1998) and exposure to native languages within the 
playgroup was valued. Similarly, fluency with Pacific names 
by members of the playgroup supported cultural identity and 
genealogical connections, with names often representing 
stories, history, and family heritage. In the Fonofale model of 
health, culture is represented as the roof of the fale, covering all 
other key elements. Identification with one’s culture can provide 
the opportunity to feel part of a larger collective, which may be 
of particular importance as participants expressed a feeling of 
dislocation from their ‘homelands’. Such a disconnect has the 
potential to undermine health and wellbeing and may account 
for some of the poor health outcomes for Pasifika reported in 
the literature (Statistics New Zealand and Ministry of Pacific 
Island Affairs, 2011). Cultural support and connections may 
have been further facilitated through the inherent cultural values 
in the playgroup and subsequent diminishment of potential 
barriers to social connectedness including language differences, 
high levels of inequality, and tensions between ethnic groups 
(Ministry of Social Development, 2016). The playgroup also 
provided a place of reciprocity, of gaining knowledge and 
support, and then giving back, to keep growing the community 
and strengthening connections. Participants were empowered 
to work together to build and facilitate the playgroup and add 
their own culture. 

Strengths and limitations 
This study explores cultural competancy for physiotherapists 
working in a novel environment in Aotearoa New Zealand. A 
limitation of this study was the restricted timeframe and sample 
size due to the nature of the summer student scholarship. 
Exploration of the participants’ experience of physiotherapy 
within the PTO playgroup and discussion would have been 
valuable to gain insight on how current and past attendence 
may have impacted perceptions. However, despite the study 
limitations, a strong cultural connection was formed between 
the Pacific researcher and the participants, allowing for 
meaningful conversations, which was a strength of this study. 
Pacific members of the research team were also able to provide 
a critical cultural lens through which to analyse the data and to 
consider the implications. 

Physiotherapy recommendations and implications for 
practice 
Physiotherapists in Aotearoa New Zealand are required by the 
Board of Physiotherapy New Zealand to be culturally competent 
in their practice with the understanding that this will contribute 
to improved and equitable outcomes for health consumers 
(Physiotherapy Board New Zealand, 2018). The findings 
from this study may be used by physiotherapists to improve 
engagement with Pasifika, better understand their needs, foster 
co-design of services, and help physiotherapists demonstrate 
the Physiotherapy New Zealand core competencies of cultural 
awareness and knowledge, attitudes, and skills (Physiotherapy 
Board New Zealand, 2018). 

To demonstrate awareness and knowledge of culture, it 
is necessary to understand other cultures’ definitions of 
health (Physiotherapy Board New Zealand, 2018). Therefore, 
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physiotherapists in Aotearoa New Zealand working with Pasifika 
communities must be aware that there are a variety of Pacific 
models of health and work to apply the relevant model. With 
the understanding that each Pacific culture has its own unique 
set of health influences and priorities, the physiotherapist needs 
to build relationships to understand their patients’ culture and 
holistic influences to apply the appropriate model of health. 
In this study, the participants’ definition of health extended 
beyond simply physical status, with family, culture, and spiritual 
elements of the Fonofale model strengthening the participants’ 
sense of belonging. Fostering relationships helps to ensure 
collaborative/shared decision-making and the delivery of person-
centred care. 

Relationships help to build trust and engagement and allow 
for the culturally safe practice of a two-way dialogue where 
knowledge is shared (Martin, 2014). As seen in this study, a 
two-way conversation between the research team and members 
of the Pacific playgroup community occurred through the 
process of Talanoa. Vaioleti (2006) describes the Talanoa process 
of communication as “a personal encounter where people 
story their issues, their realities and aspirations” (p. 21). Talanoa 
enables physiotherapists to establish a rapport and has been 
noted to build and strengthen relationships with stakeholders 
and communities (Ministry of Education, n.d.a). Talanoa 
provides a powerful method of enquiry, which is encouraged for 
physiotherapists working in Pacific community groups. Taking 
time to build relationships allows for the subsequent exploration 
of stakeholders’ thoughts and perceptions and demonstrates 
the physiotherapist’s commitment to developing cultural 
awareness and a culturally competent attitude. Cultural safety 
requires partnership between parties and an acknowledgment 
of the patient’s cultural knowledge, their values, and an 
understanding of their cultural practices (Kearns & Dyck, 2015). 
Through relationships fostered within safe environments and 
open conversations, co-design may be accomplished and 
feedback may be gathered from those using the service, which 
allows for reflexive changes as required, thereby adding to 
cultural competency skills of the physiotherapist. 

Cornerstones of Pasifika cultural identity, as seen in this study, 
are native languages, shared heritage, and shared experiences. 
Physiotherapists should seek guidance to understand these 
elements in the communities they are working with to improve 
their contextual cultural awareness, their cultural sensitivity, and 
ultimately their cultural safety (Martin, 2014). Language has 
been identified as a critical part of Pacific people’s identity and 
sense of belonging in the world and a crucial marker for their 
long-term wellbeing (Samu et al., 2019). Physiotherapists should 
promote native language in their interactions with Pasifika 
communities. Examples may include the normalisation of Pacific 
greetings, common phrases and instructions, and, as seen in this 
study, the correct pronunciation of names. In contexts such as 
community group classes, physiotherapists may ask members 
of the group to share prayers in their native language, which 
also respects the importance of faith for Pasifika. Language 
acquisition may be further encouraged through inclusion of the 
wider community, a cultural competency skill of Physiotherapy 
New Zealand. In this study, the inclusion of elders was highly 
valued by the participants and was seen to strengthen social 

cohesion. Interactions with elders provided a platform for 
sharing oral heritage via storytelling, which may be of particular 
importance as exposure to language at an early age is critical 
(Samu et al., 2019). Benefits may also prevail for both the 
younger and older generations through influences on mental, 
spiritual, cultural, and family areas of the Fonofale model of 
health and wellbeing. 

While every community group context might be different, 
physiotherapists working in early childhood environments 
may consider inclusion of traditional songs and music and 
deliberate inclusion of language and prayers as elements of 
importance. The findings from this study may also translate to 
other community settings and ethnic groups and guide culturally 
competent healthcare.

KEY POINTS

1. A healthcare-supported Pacific-focused community group 
provided holistic benefits for its members through creation 
of a sense of belonging. This fostered cultural identity, 
connections and support, and social cohesion with the wider 
Pacific community. 

2. Talanoa communication provides an opportunity for 
physiotherapists to engage with Pasifika through storytelling 
and the sharing of knowledge, and supports a culturally safe 
environment. 

3. Understanding the meaningful aspects of a culturally safe 
environment for Pasifika will allow physiotherapists to enter 
these environments to build and maintain relationships 
or to re-create culturally safe settings in which to deliver 
healthcare services. 

4. Physiotherapists working in Pacific community groups must 
take the time to understand the appropriate Pacific model 
of health and holistic values of the people they are working 
with and appreciate that a mismatch of ideas or priorities 
can undermine the therapeutic alliance if not respected or 
carefully considered.
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ABSTRACT

Rotator cuff related shoulder pain (RCRSP) was a term proposed to replace scientifically outdated and potentially flawed diagnoses 
such as subacromial impingement syndrome, as well as uncertain pathoanatomical diagnoses such as rotator cuff tendinitis/
tendinosis, and partial thickness and full thickness rotator cuff tears. RCRSP refers to the muscles, tendons, and surrounding 
structures, such as bursa, bone, ligament, capsule, nerve, and vascular tissue related to the entirety of the rotator cuff of the 
shoulder. It also recognises the complexity of evolving pain science. The term RCRSP acknowledges that the basis for presenting 
symptoms is mostly indeterminable and is used when a collection of clinical symptoms is present. RCRSP is probably the most 
common musculoskeletal shoulder condition and manifests as shoulder pain and weakness, most commonly during shoulder 
elevation and external rotation. Another important feature suggestive of RCRSP is a history of increased physiological load preceding 
the onset of symptoms, or a decreased ability to deal with physiological load due to lifestyle factors such as poor sleep, stress, 
reduced physical activity, uptake in or increased smoking, and poor nutrition. The aim of this narrative review is to discuss possible 
intrinsic (internal), extrinsic (external), and combined (intrinsic and extrinsic) mechanisms that may contribute to RCRSP. Our synthesis 
does not find definitive evidence for an extrinsic or combined extrinsic and intrinsic mechanism(s) that results in or is associated with 
RCRSP. We acknowledge that the narrative nature of this scholarly paper may have influenced our conclusions.

Lo, C. N., van Griensven, H. & Lewis, J. (2022). Rotator cuff related shoulder pain: An update of potential 
pathoaetiological factors. New Zealand Journal of Physiotherapy, 50(2), 82–93. https://doi.org/10.15619/NZJP/50.2.05
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INTRODUCTION

The term RCRSP was proposed to avoid uncertainties associated 
with scientifically outdated diagnoses such as subacromial 
impingement syndrome (SIS), and myriad pathoanatomical 
and potentially flawed clinical diagnoses such as bursitis and 
rotator cuff tears, and to help the patient make sense of their 
experience of shoulder pain and weakness (Lewis, 2016). A 
definitive diagnosis of RCRSP is not possible and it remains 
at best a clinical hypothesis. As such, following the physical 
assessment clinicians should inform patients that based on the 
interview and assessment it is likely that they have RCRSP, what 
this means, and what the management options are.

Another term that has emerged to replace SIS is subacromial 
pain syndrome (SPS). The use of this term is problematic as 
online searches (Google™, Google Scholar™) that may be 
conducted by patients and other interested people continue 
to associate this term with the outdated term SIS. SPS refers 
to an anatomical location that is not readily understood, and 
by definition excludes the acromion and the coracoacromial 
ligament (CAL) which may be directly related to symptoms (see 
below). In addition, the term subacromial has no appreciable 
lower border and is confusing and imprecise.

Diagnostic reductionists may argue that the term (non-specific) 
shoulder pain/strain is more appropriate than both RCRSP and 
SPS, analogous to use of the term ‘non-specific low back pain’ 
for symptoms experienced by people with lumbopelvic region 
pain. While there may be merit in this argument, we contend 
that it lacks utility both in clinical practice and for research 
purposes. Most people who seek care for musculoskeletal 
shoulder conditions present with varying combinations of 
shoulder pain, weakness, and loss of movement. It is the role 
of the clinician employing clinical reasoning skills (Jones et 
al., 2022) and working metaphorically as a clinical detective 
to make sense of the combination of symptoms. Although 
it is arguable that it would be clinically expedient to lump all 
presentations under the umbrella of (non-specific) shoulder 
pain, we contend this would be a retrograde step. For example, 
a clinician might categorise the following case presentations as 
non-specific shoulder pain.

• A 50-year-old woman presenting with Type 1 diabetes 
together with severe shoulder pain, a normal radiograph, 
painful shoulder weakness, and concomitant substantial loss 
of active and passive shoulder external range of movement. 
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• An 18-year-old gymnast whose current main complaint 
is shoulder pain, with minimal loss of movement and 
weakness, following multiple episodes of non-traumatic 
shoulder dislocations.

However, we suggest that it is clinically achievable and 
meaningful to subcategorise these different presentations. 
We hypothesise that the combination and manifestation of 
symptoms in the first scenario are likely to be related to a frozen 
shoulder, and in the second are likely related to an unstable 
shoulder. We contend that these subclassifications may benefit 
clinical practice by facilitating interventions specific to different 
conditions or unique stages of a condition, such as the painful 
and stiff phases of frozen shoulder (Lewis, 2015; Lewis, Boyd, 
et al., 2022). We also argue that subclassification is essential to 
support meaningful research investigations.

We suggest, for non-traumatic presentations, the following: 

1. That clinical diagnoses are presented, whenever possible, 
using non-pathoanatomical labels. For example, to replace 
the terms SIS, and partial and full thickness rotator cuff 
tendon tears with RCRSP.

2. That clinicians consider using consistent language when 
presenting clinical findings to patients, e.g., “Based on 
our discussion and following the physical examination it is 
likely that you have rotator cuff related shoulder pain.” The 
clinician can then discuss the role and function of the rotator 
cuff muscles, tendons, and related structures. This should 
be followed with a discussion of appropriate management 
options (potential harms, benefits, expected time frames, 
commitments, etc.), guided by shared decision making 
(Hoffmann et al., 2020; Jones et al., 2022).

People seeking care want to understand why they have shoulder 
pain (Lewis, 2016; Lewis & Powell, 2022). Understanding the 
possible cause(s) and/or reasons for their symptoms may help 
facilitate an understanding of why a specific management may 
be beneficial (Barber et al., 2022; Mantel, 2003; Maxwell et al., 
2021; Plinsinga et al., 2021). Shared decision-making enables 
the clinician and patient to agree on management that is most 
appropriate for the patient (Hoffmann et al., 2020; Jones et al., 
2022).

In summary, we contend that RCRSP is both a non-threatening 
and non-pathoanatomical term that may help patients make 
sense of their symptoms, while (non-specific) shoulder pain may 
not be. Furthermore, RCRSP refers to something tangible while 
SPS does not, and is better supported than a diagnosis such 
as SIS, which is arguably outdated and no longer supported 
by recent research (Lewis, 2018). Clinicians may hypothesise 
that RCRSP is present if evidence of increased load relative to 
load-bearing capacity (physical and/or lifestyle) is identified, and 
referred pain, shoulder instability, and shoulder stiffness are 
excluded as best as possible. Clinically, when bilateral muscle 
performance tests – isometric, repetitions to pain, repetitions 
to fatigue – are assessed, reduced performance on the side of 
symptoms is identified, most commonly (but not exclusively) in 
the directions of shoulder elevation and external rotation. The 
clinician could then inform the patient, “Based on our discussion 
and the findings of the clinical assessment it is likely that you 

have RCRSP. The rotator cuff are the muscles and tendons and 
surrounding structures that contribute to shoulder movement.” 
This may facilitate a discussion about the management options 
for muscles, tendons, and related structures, within a shared 
decision-making model of care.

PATHOAETIOLOGY

The pathoaetiology associated with historic clinical antecedents 
to RCRSP (e.g., SIS, rotator cuff tendinitis) have been discussed 
in the literature for more than 150 years (Adams, 1852; 
Codman, 1934). Since the 1970s, mechanisms to explain the 
symptoms have been debated and have included external or 
extrinsic theories, internal or intrinsic theories, and combinations 
of external and internal theories. We present a summarised 
discourse of these theories in the following section.

Extrinsic or external models leading to pain and disability 
Fifty years ago, Neer (1972) introduced the term SIS, proposing 
that acromial abrasion onto the underlying subacromial bursa 
and rotator cuff tendons lead to tendon damage and symptoms. 
In his seminal paper, Neer argued that 95% of RC pathology 
was caused by the impingement of the overlying acromion. 
Although Neer’s model of pathology was never proven, 
supporters of the impingement model initially performed 
open and then arthroscopic surgery to remove the anterior 
aspect of the inferior of the acromion. Estimates of 19,743 
acromioplasties were performed in New York State, US, in 2006 
(Vitale et al., 2010) and 21,353 in England, UK, in 2010 (Judge 
et al., 2014), so it is conceivable that millions of people around 
the world have had their acromions resected since 1972. 

These data are of concern as studies have demonstrated that 
this surgical procedure has no greater clinical benefit, when 
comparing bursectomy in isolation versus acromioplasty 
and bursectomy (Henkus et al., 2009; Kolk et al., 2017), 
comparing acromioplasty to procedures designated as surgical 
placebos (Beard et al., 2018; Lähdeoja et al., 2020; Paavola et 
al., 2018), and comparing rehabilitation with acromioplasty 
followed by rehabilitation (Lähdeoja et al., 2020; Lewis, 2022). 
Furthermore, no subgroup of people have been identified that 
will benefit from an acromioplasty (Ketola et al., 2015). After 
Neer (1972) proposed his theory and extended his original 
thoughts a decade later (Neer, 1983), others have endeavoured 
to further substantiate the extrinsic acromial intrinsic model. 
These have included acromial shape, scapula dyskinesis, and 
acromiohumeral distance. These, together with challenges to 
these theories, are presented in the following sections. 

Acromial shape
Based on a study of 140 shoulders in 71 cadavers, Bigliani 
et al. (1986) suggested that the acromion has three distinct 
shapes: flat (type I), curved (type II), and hooked (type III). 
Biomechanically, the hooked shaped acromion was argued 
to lead to more damage, although this proposition has been 
challenged (Lewis, 2016, 2018; Lewis et al., 2001; Lewis et al., 
2015; Lewis, 2009a, 2009b).

The scapuloacromial angle is used to quantify the acromion 
shape. The angle is formed between the inferior aspect of the 
acromion and the coracoid process (Moses et al., 2006). Moses 
et al. (2006) reported that the mean scapuloacromial angle 



84 | NEW ZEALAND JOURNAL OF PHYSIOTHERAPY

was 113–114° (n = 56). The angle was similar in people with 
RCRSP with or without RC tear, and in a group of people with 
glenohumeral instability (Moses et al., 2006). An association 
between acromial shape and full-thickness rotator cuff tendon 
tears may exist (Worland et al., 2003) but many of these tears 
are asymptomatic and may be part of normal ageing (Lewis, 
2016; Lewis, 2009a; Maalouly et al., 2020; Worland et al., 
2003). 

The critical shoulder angle is the angle formed between the 
line connecting the inferior border of the glenoid with the most 
inferolateral point of the acromion and the line connecting the 
inferior with the superior border of the glenoid fossa (Moor et 
al., 2013). Björnsson Hallgren and Adolfsson (2021) did not find 
a correlation between the critical shoulder angle or the acromion 
index and the development of RC tears, or osteoarthritis, over a 
median 20-year period in people with unilateral shoulder pain. 
Furthermore, there were no radiological differences between 
the symptomatic shoulder and the contralateral side (Björnsson 
Hallgren & Adolfsson, 2021). Their findings challenged the 
reported aetiological association between acromial shape and 
the development of rotator cuff tears (Björnsson Hallgren & 
Adolfsson, 2021). No current research evidence has supported 
a causative relationship between acromial shape and RCRSP 
(Lewis, 2016; Lewis et al., 2015). 

If correct, the acromial impingement theory should predict 
damage to the upper or superior (bursal) surface of the tendon 
(i.e., that part of the tendon that contacts the acromion), but 
this logical association does not appear to exist. In a study 
involving 43 athletes with partial-thickness RC tears, 39 (91%) 
had tears on the articular (joint) side, only 4 (9%) on the 
bursal side, and 100% of those with non-traumatic shoulder 

pain had articular side tears (Payne et al., 1997). In a study 
involving 249 cadavers, 13% (n = 33) had partial-thickness tears 
among whom 82% (n = 27) were either intra-tendinous or on 
the inferior surface and 28% (n = 6) were on the superior or 
bursal surface of the tendon (Fukuda, 2003). Sixty-nine partial-
thickness tears mostly on the articular side of the tendon were 
observed in 200 shoulders from 100 cadavers (Ozaki et al., 
1988). Another study of 306 cadaveric rotator cuff tendons 
showed that the prevalence of partial-thickness tears was 32%, 
and the majority were intra-tendinous or on the joint side of 
the tendon (Loehr & Uhthoff, 1987). Based on these consistent 
findings, partial thickness tears are principally intrasubstance 
or on the joint side of the tendon (see Figure 1). This directly 
challenges the validity of the acromial model of impingement. 
Further information is available (Lewis, 2016; Lewis, 2009a).

Scapular dyskinesis
Scapular dyskinesis refers to the deviation of the scapular 
position during shoulder movement (Kibler et al., 2012; Kibler 
& McMullen, 2003) and has been suggested as an extrinsic 
aetiological factor in the development of RCRSP (Hébert et al., 
2002; Ludewig & Cook, 2000; McClure et al., 2006). Changes 
in the coordination of the scapular and humeral movements 
during shoulder elevation may affect the size of the subacromial 
space (Silva et al., 2010).

Although the reliability and validity of current scapular dyskinesis 
assessment is at best equivocal (D’Hondt et al., 2020; McClure 
et al., 2009; Plummer et al., 2017), it has been suggested as an 
extrinsic factor in the pathogenesis of RCRSP (Mackenzie et al., 
2015; Seitz et al., 2011). Increased scapular upward rotation in 
the coronal plane during arm elevation in people with shoulder 
impingement syndrome has been reported (Finley et al., 2005; 

Acromion A: Neer (1972) argued that 95% of 
rotator cuff pathology occurs due to 
impingement by the under surface of 
the acromion onto the RC tendon. If  
this was correct, we would expect to  
see the majority of tendon damage on  
the top/superior/bursal side of the  
tendon. However, observational 
studies report tears in this location 
occur in the minority of cases.

B: In a substantial challenge to Neer’s 
(1972) impingement theory, the 
majority of partial thickness tendon 
tears (> 80%) are located on the  
joint/inferior/articular side of the 
tendon. In a further challenge, many 
tears, wherever they are located, do 
not cause pain, or impairments such 
as loss of movement or substantial 
weakness.

Supraspinatus 
tendon

Coracoid 
process

A

B

Figure 1

Locations of Rotator Cuff Tendons Tears
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McClure et al., 2006), but, in contrast, others have reported 
a decrease in scapular upward rotation (Ludewig & Cook, 
2000; Su et al., 2004). In the transverse plane, studies have 
reported equivocal findings: increased scapular anterior tipping 
(Borstad & Ludewig, 2002), decreased posterior tipping (Lin 
et al., 2011; Lukasiewicz et al., 1999), and increased posterior 
tilting (McClure et al., 2006). Medial rotation of the scapula has 
been reported (Borstad & Ludewig, 2002; Hébert et al., 2002; 
Ludewig & Cook, 2000; Warner et al., 1992), but the results 
have not been duplicated in other kinematic studies (Finley et 
al., 2005; Lukasiewicz et al., 1999). This may, in part, be due to 
the many methodologies used to assess scapular position and 
movement.

Although scapular dyskinesis has been associated with RCRSP 
and is considered part of its pathogenesis, the patterns of 
dyskinesia vary remarkably between studies (Borstad & Ludewig, 
2002; Finley et al., 2005; Hébert et al., 2002; Lin et al., 2011; 
Ludewig & Cook, 2000; Lukasiewicz et al., 1999; McClure et 
al., 2006; Su et al., 2004; Warner et al., 1992). Clearly, more 
research is warranted, and a causative relationship between 
scapular dyskinesis and RCRSP has not be established.

Reduction in the subacromial space distance
The subacromial space is the area between the inferolateral 
edge of the acromion and the apex of the greater tuberosity of 
humerus. It can be quantified by measuring the acromiohumeral 
distance (AHD) (Cholewinski et al., 2008; Desmeules et al., 
2004; McCreesh et al., 2014; McCreesh et al., 2016; McCreesh 
et al., 2015). The mean AHD has been reported to be 9–11 
mm (Flatow et al., 1994; Petersson & Redlund-Johnell, 1984). A 
reduction in AHD normally occurs during arm elevation (Flatow 
et al., 1994). Swelling of the rotator tendons may not directly 
cause a reduction in the AHD reduction but may increase the 
subacromial occupation ratio, which means the tendon occupies 
relatively more space within the AHD (McCreesh et al., 2017). 
Although the AHD may be decreased significantly in people 
with RCRSP (Leong et al., 2016; Maenhout et al., 2012), this 
observation does not appear to be consistent, as the AHD in 
people with RCRSP at rest or during shoulder abduction does 
not appear to be significantly different when compared to the 
AHD in people without symptoms (Desmeules et al., 2004; 
Kalra et al., 2010; McCreesh et al., 2017; Michener et al., 2015; 
Navarro-Ledesma et al., 2017; Savoie et al., 2015; Timmons et 
al., 2013). 

Navarro-Ledesma et al. (2017) investigated 97 patients with 
RCRSP and found no significant correlation between AHD, 
shoulder pain, and disability index. Individuals with and 
without shoulder pain all had a significant decrease in AHD 
after exercise. However, only the symptomatic group showed a 
significant increase in rotator cuff tendon thickness (McCreesh 
et al., 2017). Although AHD is a two-dimensional measurement, 
a recent study (n = 52) demonstrated that AHD is significantly 
correlated (R = 0.61, p = 0.01) with the subacromial volume 
measured by magnetic resonance imaging (Kocadal et al., 
2022). The results of this study align with that of McCreesh 
et al. (2017), and suggest that an increase in the rotator 
cuff tendon volume is a possible cause of the decrease in 
subacromial volume (Kocadal et al., 2022). Therefore, although 
a reduction of space between the acromion and humerus may 

not cause RCRSP, RCRSP may be associated with rotator cuff 
tendon swelling. This summary does not find definitive support 
for changes in AHD being associated with the symptoms 
associated with RCRSP.

Acromioclavicular osteophytes and the CAL
Osseous changes in the acromioclavicular joint and the CAL 
may be factors in RCRSP (Lewis et al., 2001; Mackenzie et al., 
2015). Osteophytes in the acromioclavicular joint were reported 
to occur in 28.9% of individuals aged 15–100 years (n = 692 
shoulders), and a strong correlation with increasing age (r 
= 0.65, p < 0.001) has been reported (Mahakkanukrauh & 
Surin, 2003). These results are consistent with those of clinical 
studies demonstrating that acromial bone spurs are significantly 
related to rotator cuff tears (Hamid et al., 2012; Ogawa et al., 
2005; Oh et al., 2010; Sasiponganan et al., 2019). However, an 
acromial bone spur and rotator cuff tear may not have a cause-
and-effect relationship but be normal age-related changes. 
Acromioplasty (removal of bone spurs) is not superior to an 
exercise programme without surgery or a placebo acromioplasty 
(Cheng et al., 2018; Lähdeoja et al., 2020; Lewis, 2016, 2018; 
Lewis, 2009a; Sun et al., 2018).

Degenerative changes in the CAL may be associated with 
symptoms for people with RCRSP. This ligament is typically 
under tension with the arm in a neutral position, and the 
tension increases (up to 38 N) during arm elevation (Chambler 
et al., 2003; Park et al., 2015; Yamamoto et al., 2010). A 
significantly greater displacement was observed in people with 
RCRSP (Wang et al., 2019; Wu et al., 2012; Wu et al., 2010). 
CAL samples from people with RCRSP taken at the time of 
subacromial decompression revealed free nerve endings and 
neovascularity (Tamai et al., 2000). These two findings suggest 
possible inflammation within the CAL that may be related 
to symptoms. Research is needed to better understand the 
relevance and relationship between the CAL and RCRSP.

In summary, although acromial spurs have been suggested as 
the major external cause of pathology in RCRSP, the available 
evidence does not support this hypothesis. The CAL may be 
associated with pain in people with RCRSP, but further research 
is needed. If a relationship does exist, it may not be external 
pressure from the CAL onto the tendon that leads to symptoms 
but from the underlying structures (such as tendon swelling) 
onto the CAL and changes within the CAL that are associated 
with symptoms in RCRSP. Currently, any relationship (associative 
or causative) is speculative and requires further research to 
support or refute the involvement of the CAL with RCRSP.

Intrinsic or internal models
The source of the symptoms
The evidence for an extrinsic or external pathoaetiological 
process leading to RCRSP is at best equivocal. Because of 
this, others have proposed an internal or intrinsic model as 
the basis for symptoms. The mechanisms causing pain are 
uncertain (Lewis, 2018, 2022; Lewis et al., 2015; Lewis, 2009a), 
although tendon (Littlewood, 2012) and bursal tissues (Gotoh 
et al., 1998; Henkus et al., 2009) are commonly considered. 
There is no definitive evidence that the basis for the pain 
is due to bursal or tendon-based nociception and as such 
symptomatic diagnoses such as rotator cuff tendinitis (tendon 
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inflammation), tendinosis (tendon degeneration), and even 
tendinopathy (source of the pain is the tendon but of unknown 
aetiology) cannot be made with certainty. Vascular, myofascial, 
neuropathic, and central pain mechanisms may also be involved 
(Dean & Griffin, 2022; Van Griensven et al., 2020; Vardeh et al., 
2016; Worsfold et al., 2022). Collin et al. (2014) and Costouros 
et al. (2007) respectively reported that 12.2% (6/49) and 5.6% 
(14/216) of people with shoulder symptoms had neuropathy, 
as detected by electrodiagnostic studies. Neuropathic pain in 
RCRSP may be due to comorbidities such as brachial plexus 
injury or supraspinal nerve neuropathy in some cases (Collin et 
al., 2014; Lewis, McCreesh, et al., 2022; Shi et al., 2014). For 
those living with persistent RCRSP, Ngomo et al. (2015) and 
Berth et al. (2009) reported a significant decrease in the motor 
signal of the affected shoulder, in the brain. These changes were 
unrelated to the pain intensity (r < 0.03, p = 0.43), but rather to 
pain chronicity (r = 0.45, p = 0.005) (Ngomo et al., 2015). 

Tissue overload
The primary hypothesis underpinning the intrinsic model is 
that an increased and uncharacteristic load, defined as when 
the physiological capacity of the muscle and tendon unit is 
exceeded, is the basis for symptoms (Lewis et al., 2015; Lewis, 
2009a; McCreesh & Lewis, 2013). Proponents of the term 
RCRSP acknowledge that overload may be multidimensional 
(Lewis, 2016, 2022; Lewis, McCreesh, et al., 2022; Lewis et 
al., 2015) including biomechanical (Lewis & Whiteley, 2022), 
psychosocial (Chester et al., 2018; Chester et al., 2022), genetic 
(da Rocha Motta et al., 2014), age-related (Leong et al., 2019), 
and endocrine (e.g., diabetes) (Leong et al., 2019) factors, and 
may involve myriad lifestyle factors such as smoking, sleep 
disturbance, adiposity, inadequate nutrition (Burne et al., 2022), 
and systemic low-grade inflammation and metabolic syndrome 
(Burne et al., 2019; Burne et al., 2022).

The relationship between observable structural changes 
in the rotator cuff tendons such as tendinosis or tears via 
ultrasound, magnetic resonance imaging, and direct observation 
(arthroscopy) and symptoms in RCRSP remain at best equivocal 
(Lewis, 2016, 2022; Lewis et al., 2015; Lewis, 2009a; Lewis, 
2011). This has led to the speculation that intrinsic biochemical 
changes within the tendon and surrounding structures may 
be related (associated or causative) to the symptoms people 
experience with RCRSP. This will be discussed in the following 
section.

Based on the observation of 268 and 180 people with RCRSP, 
respectively, Tsai et al. (2007) and Chillemi et al. (2016) reported 
a significant association between pain and subacromial bursa 
abnormalities, including hypertrophy, inflammation, oedema, 
and necrosis in patients with RCRSP. Tsai et al. (2007) reported 
a significant difference in the mean subacromial bursa thickness 
between painful (1.74 ± 0.41 mm) and asymptomatic (0.75 
± 0.23 mm) shoulders in patients with unilateral RCRSP. 
Chillemi et al. (2016) categorised patients with RCRSP into 
three groups according to their pain severity. The pain severity 
was significantly associated with hypertrophy/hyperplasia 
(Cramer’s index V = 0.80, p < 0.01), presence of inflammatory 
cells (V = 0.58, p < 0.001), bursal oedema (V = 0.40, p < 
0.01), and necrosis of the subacromial bursa (V = 0.29, p = 
0.03). This suggests a relationship between inflammation in 

the subacromial bursa and RCRSP may exist. Nevertheless, 
the effectiveness of subacromial bursa-specific treatment is 
uncertain. Localised subacromial injection may provide short-
term (< 3 months) pain relief for RCRSP (Mohamadi et al., 
2017), but it remains unclear whether its effect is on the bursa, 
rotator cuff tendons, the CAL, other biological tissues, or 
contextual. 

Sustained extracellular matrix (ECM) damage due to 
inflammation is a possible reason for pain and dysfunction in 
RCRSP. Upregulation of inflammatory cytokines and increased 
oxidative stress are potential factors associated with RCRSP and 
may hinder tissue repair (Blaine et al., 2011; Blaine et al., 2005; 
Ko et al., 2008; Lakemeier, Reichelt, et al., 2010; Lakemeier, 
Schwuchow, et al., 2010; Millar et al., 2016; Millar et al., 2009; 
Sakai et al., 2001; Savitskaya et al., 2011; Shindle et al., 2011; 
Voloshin et al., 2005; Wang et al., 2001; Yanagisawa et al., 
2001).

Tendon cells, known as tenocytes, respond to mechano-
transduction by communicating with neighbouring cells through 
cytokines and other immune mediators, such as tumour 
necrosis factor α (TNFα), transforming growth factor (TGF)
β, and prostaglandin E2 (PGE2). In vitro, TNFα downregulates 
collagen expression and increases the production of adhesion 
molecules and pro-inflammatory cytokines such as interleukin 
(IL)-6, IL-8, and metalloproteinases (MMPs) gene expression 
in human tenocyte cultures (Al-Sadi et al., 2012; John et al., 
2010). Mechanical shearing of the ECM triggers the release of 
TGFβ, which reduces the proliferation of tenocytes and collagen 
production. In vivo mechanical stress-induced tenocyte cell 
death releases high levels of TGFβ and IL-1β, which serve in a 
paracrine manner to trigger an anabolic response in adjacent 
tenocytes (Lavagnino et al., 2015). IL-33, an alarmin, is released 
following tendon tissue damage and activates the immune 
system. This regulates type I collagen production (Millar et al., 
2015). Alarmin protein S100A9 is an endogenous molecule 
released from activated immune cells in response to persistent 
inflammatory diseases (Crowe et al., 2019). The levels of IL-33, 
alarmin proteins S100A9, and hypoxia-inducible factors (HIF)-1ᾳ 
had corresponding changes in painful and post-treatment pain-
free human supraspinatus tendon (Millar et al., 2015; Mosca et 
al., 2017).

Results of RCRSP immune biomarker studies have shown an 
increase in inflammatory markers cyclooxygenase (COX)-1 
and -2, TNFα, IL-1β, IL-6, HIFs, vascular endothelial growth 
factor (VEGF), and degenerative enzymes matrix MMP-1, -9, 
-13 in patients with RCRSP (Benson et al., 2010; Blaine et al., 
2011; Castagna et al., 2013; Chaudhury et al., 2016; Dakin et 
al., 2015; Gotoh et al., 1999; Jacob et al., 2012; Lakemeier, 
Schwuchow, et al., 2010; Lo et al., 2004; Millar et al., 2016; 
Millar et al., 2015; Osawa et al., 2005; Riley et al., 2002; 
Sakai et al., 2001; Shindle et al., 2011; Voloshin et al., 2005; 
Yanagisawa et al., 2001).

IL-1β is involved in the inflammatory process in tendinopathies 
(Mobasheri & Shakibaei, 2013; Tang et al., 2018), and is 
an inflammatory mediator produced by leukocytes in the 
connective tissue. IL-1β triggers the release of various pro-
inflammatory substances, including COX-1 and -2, PGE2, 
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and IL-6 (Tang et al., 2018; Tsuzaki et al., 2003). In tendon 
inflammation, IL-6 regulates the immune function for tendon 
healing by enhancing collagen synthesis (Andersen et al., 2011). 
Enzymes MMP-1, -3 and -13 are promoted by IL-1β (Sun et al., 
2008), resulting in degenerative changes in tendons following 
inflammation. In vivo and in vitro studies have shown that the 
expression of IL-6 and COX-2 may be facilitated by mechanical 
strain (Legerlotz et al., 2012; Yang et al., 2005). IL-6 and COX-2 
exhibit both pro- and anti-inflammatory effects depending on 
excessive or gradual loading (Langberg et al., 2003; Mobasheri 
& Shakibaei, 2013; Spiesz et al., 2015; Thorpe et al., 2015; Yang 
et al., 2005) and may account for the effectiveness of loading 
exercise as a treatment for pain and dysfunction in RCRSP. 

Activated phagocytes, through the release of MMPs and the 
deposition of new collagen matrix, facilitate tissue repair via the 
release of cytokines, including IL-33 and S100A9 proteins as 
described above. The recruitment of monocytes and neutrophils 
is a highly coordinated process involving chemokines known as 

monocyte chemoattractant protein-1 (MCP-1) (Deshmane et 
al., 2009). Elevated levels of IL-1β, IL-6, IL-33, TNFα, and MMPs 
are commonly found in other rheumatic conditions, including 
osteoarthritis, rheumatoid arthritis, and spondyloarthritis 
(Hirohata & Kikuchi, 2012; Lo et al., 2004; Nishimoto, 
2006; Zhao et al., 2013). Increasing evidence indicates that 
microtrauma to tendons might contribute to the progression 
of persistent inflammatory arthritis and increase mechanical 
sensitivity (Gracey et al., 2020; Steinmann et al., 2020). This 
may be of interest to clinicians in exploring the similarities 
of arthropathies with RCRSP. A summary of the biochemical 
studies’ results and relevant new hypotheses regarding RCRSP is 
shown in Table 1. 

Unsurprisingly, diabetes, smoking, infection, and persistent 
inflammation may adversely affect the repair process and 
prolong inflammation and pain in RCPSP (Burne et al., 2022). 
Several mechanically sensitive substances, including tenocytes, 
IL-6, and COX-2, may be involved in the pathophysiology of 

Table 1 

Summary of the Results of Biochemical Studies in RCRSP and Associated New Formulated Hypotheses

Mechanisms Tendon physiology
Results of biochemical 

studies in RCRSP
New hypotheses according to these findings

Inflammatory Tenocytes 
Comprise > 90% of cells in healthy 

tendons 
Detect mechanotransduction 
Maintain tendon homeostasis

Excessive mechanical stress detected 
by tenocytes → ↑ TNFα → ↓ 
collagen expression + ↑ pro-
inflammatory cytokine ILs and 
MMPs

IL-1β → ↑ pro-inflammatory  
substances COX-1 and -2 → ↑  
degenerative enzymes MMPs 

IL-6 → tendon healing by enhancing  
collagen synthesis

↑ COX-1 and -2
↑ TNFα
↑ IL-1β, IL-6, 
↑ HIFs, 
↑ VEGF

↑ inflammatory cytokines (TNFα, IL-1β, VEFG, 
COX-1, -2) → ↑  oxidative stress on RC 
tissue (↑HIFs)

↓ tissue repair responses

IL-6 and COX-2 exhibit both pro- and 
anti-inflammatory effects depending on 
mechanical loading on tissue:

Excessive loading may lead to RC tissue 
inflammation

Suitable loading (RC strength training) 
→ regulate inflammation → reduce 
pain and improve function

Need further research on the effect of 
exercise and changes in IL-6 and COX-2 
levels in patients with RCRSP

 

Degenerative MMPs are enzymes for tissue 
degradation

MMPs are promoted by cytokines → 
IL-1β following the inflammation

↑ MMP-1, -9, -13 Enzymes MMPs promote structural 
degeneration in RC tendon

→ Tendon stiffness, decrease tensile 
strength

→ Traumatic RC tear

↑ IL-1β, IL-6, IL-33, TNFα, and MMPs are 
also common in other arthritic conditions 
including osteoarthritis, rheumatoid 
arthritis, and spondyloarthritis 

Similarities: Chronic inflammatory signs, 
stiffness, decreased structural strength 
(i.e., arthritis → joint deformities; RCRSP 
→ RC  tear)

Note. COX = cyclooxygenase; HIFs = hypoxia-inducible factors; IL = interleukin; MMP = matrix metalloproteinase; rotator cuff = rotator cuff; RCRPS = 
rotator cuff related pain syndrome; TNF = tumour necrosis factor; VEGF = vascular endothelial growth factor.
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RCRSP (Costa-Almeida et al., 2019; Langberg et al., 2003; 
Mobasheri & Shakibaei, 2013; Pingel et al., 2014; Spiesz et al., 
2015; Thorpe et al., 2015; Yang et al., 2005). The hypothesis of 
mechanically induced inflammation in RCRSP may be supported 
by specific acute RC tendon swelling (Kocadal et al., 2022; 
McCreesh et al., 2017).

Future research is needed to investigate if the cascade of 
biomarkers is related to symptoms in RCRSP and if interventions 
such as exercise and lifestyle management influence the 
presence of systemic and local biochemistry and impact on pain 
and related symptoms. 

Combined extrinsic and intrinsic models
Seitz et al. (2011) summarised mechanisms that may contribute 
to RC tendinopathy and SIS, and suggested a combination of 
extrinsic and intrinsic factors. They suggested that extrinsic 
factors, such as acromial contiguity and tendon abrasion, and 
intrinsic factors, such as tendon degeneration, may co-exist, 
resulting in symptoms.

Seitz et al. (2011) suggested that internal impingement may be 
the mechanism leading to rotator cuff tendinopathy. Internal 
impingement was suggested to occur during shoulder abduction 
and external rotation when the joint (inferior) surface of the 
supraspinatus tendon becomes impinged between the greater 
tuberosity and the posterosuperior glenoid fossa. The certainty 
that this is a direct cause of symptoms remains equivocal and 
requires further research (Drakos et al., 2009; Lewis et al., 2001; 
Mackenzie et al., 2015).

The rat shoulder has been used to study the role of extrinsic, 
intrinsic, and combined rotator cuff pathology. Soslowsky et al. 
(2002) investigated the effect of extrinsic compression (Achilles 
tendon allografts wrapped around the left acromion), intrinsic 
overload using downhill eccentric running, or a combination 
of the two in rats at 4 weeks, 8 weeks, and 16 weeks. No 
tendinopathy was observed in the extrinsic only group. The rats 
subjected to overload demonstrated an increase in tendon cross-
sectional area and reduced maximal strain at all time points. The 
greatest change was found in the combined intrinsic/extrinsic 
group, suggesting that compression potentiated overload even 
though compression alone did not produce pathology. 

The application of this finding may be that extrinsic factors, 
such as an acromial spur may not be sufficient to cause tendon 
pathology but overload in the presence of extrinsic factors 
may be the most provocative. However, these findings are 
problematic and there is no evidence for a relationship between 
the outcomes measured by Soslowsky et al. (2002) and pain. 
Furthermore, due to profound anatomical and biomechanical 
differences between the rat and human shoulder, direct 
translation would be arguably inappropriate (Lewis, 2009a). In 
summary, the evidence for a combined extrinsic and intrinsic 
model for RCRSP is at best uncertain.

CONCLUSION

In this scholarly review we have presented hypothesised 
mechanisms that may result in pain associated with RCRSP. 
We have discussed internal or intrinsic models, external or 
extrinsic models, and combined internal and external models. In 

addition to physiological overload, lifestyle factors such as stress, 
smoking, poor sleep, and high BMI may be associated with the 
pathogenesis and symptoms of RCRSP. Although a summary of 
findings may favour an internal mechanism, this is by no means 
certain. Substantial research is needed. One interesting finding is 
that biochemical imbalances may be an important consideration 
in the development of pathology and symptoms, and this too 
must be the focus of future investigations.

KEY POINTS

1. Rotator cuff related shoulder pain (RCRSP) is suggested as a 
clinical term to replace subacromial/shoulder impingement 
syndrome.

2. Current research evidence does not support an external 
(extrinsic) or combined extrinsic and internal mechanism for 
the pathogenesis of RCRSP.

3. A synthesis of the research supports intrinsic physiological 
factors in the pathogenesis of RCRSP, of which imbalances 
of biochemistry may play a role.

DISCLOSURES

No funding was received for this project. No competing interests 
are at stake and there is no conflict of interest with other people 
or organisations that could inappropriately influence or bias the 
content of the paper.

PERMISSIONS

Jeremy Lewis has granted permission for the use of Figure 1.

ACKNOWLEDGEMENTS

We thank Dr Pui Lam Bernard Leung (Singapore Institute of 
Technology) for his expertise in immunology and his help in 
writing the manuscript.

ADDRESS FOR CORRESPONDENCE

Chi Ngai Lo, Principal Physiotherapist, Family Care Physiotherapy 
Clinic, Blk 461D, Bukit Batok West Ave 8, #06-760, Singapore 
654461, Singapore. 

Email: lochingai@gmail.com 

REFERENCES

Adams, R. (1852). Shoulder joint (Vol. 4). Longman. 

Al-Sadi, O., Schulze-Tanzil, G., Kohl, B., Lohan, A., Lemke, M., Ertel, W., & 
John, T. (2012). Tenocytes, pro-inflammatory cytokines and leukocytes: 
A relationship? Muscles, Ligaments and Tendons Journal, 1(3), 68–76. 
https://pubmed.ncbi.nlm.nih.gov/23738251

Andersen, M. B., Pingel, J., Kjær, M., & Langberg, H. (2011). Interleukin-6: 
A growth factor stimulating collagen synthesis in human tendon. Journal 
of Applied Physiology, 110(6), 1549–1554. https://doi.org/10.1152/
japplphysiol.00037.2010

Barber, P., Lack, S. D., Bartholomew, C., Curran, A. J., Lowe, C. M., 
Morrissey, D., & Neal, B. S. (2022). Patient experience of the diagnosis 
and management of patellofemoral pain: A qualitative exploration. 
Musculoskeletal Science and Practice, 57, 102473. https://doi.
org/10.1016/j.msksp.2021.102473

mailto:lochingai@gmail.com
https://pubmed.ncbi.nlm.nih.gov/23738251
https://doi.org/10.1152/japplphysiol.00037.2010
https://doi.org/10.1152/japplphysiol.00037.2010
https://doi.org/10.1016/j.msksp.2021.102473
https://doi.org/10.1016/j.msksp.2021.102473


NEW ZEALAND JOURNAL OF PHYSIOTHERAPY | 89 

Beard, D. J., Rees, J. L., Cook, J. A., Rombach, I., Cooper, C., Merritt, N., 
Shirkey, B. A., Donovan, J. L., Gwilym, S., Savulescu, J., Moser, J., Gray, A., 
Jepson, M., Tracey, I., Judge, A., Wartolowska, K., Carr, A. J., on behalf 
of the CSAW Group. (2018). Arthroscopic subacromial decompression 
for subacromial shoulder pain (CSAW): A multicentre, pragmatic, parallel 
group, placebo-controlled, three-group, randomised surgical trial. Lancet, 
391(10118), 329–338. https://doi.org/10.1016/S0140-6736(17)32457-1 

Benson, R. T., McDonnell, S. M., Knowles, H. J., Rees, J. L, Carr, A. J., 
& Hulley, P. A. (2010). Tendinopathy and tears of the rotator cuff are 
associated with hypoxia and apoptosis. Journal of Bone and Joint Surgery 
British, 92(3), 448–453. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC2843163/pdf/ukmss-29146.pdf 

Berth, A., Pap, G., Neuman, W., & Awiszus, F. (2009). Central neuromuscular 
dysfunction of the deltoid muscle in patients with chronic rotator cuff 
tears. Journal of Orthopaedics and Traumatology, 10(3), 135–141. https://
doi.org/10.1007/s10195-009-0061-7 

Bigliani, L. U., Morrison, D. S., & April, E. W. (1986). The morphology of 
the acromion and its relationship to rotator cuff tears. Orthopaedic 
Transactions, 10, 228. 

Björnsson Hallgren, H. C., & Adolfsson, L. (2021). Neither critical shoulder 
angle nor acromion index were related with specific pathology 20 years 
later! Knee Surgery, Sports Traumatology, Arthroscopy, 29, 2648–2655. 
https://doi.org/10.1007/s00167-021-06602-y

Blaine, T. A., Cote, M. A., Proto, A., Mulcahey, M., Lee, F. Y., & Bigliani, L. 
U. (2011). Interleukin-1β stimulates stromal-derived factor-1α expression 
in human subacromial bursa. Journal of Orthopaedic Research, 29(11), 
1695–1699. https://doi.org/10.1002/jor.21416

Blaine, T. A., Kim, Y.-S., Voloshin, I., Chen, D., Murakami, K., Chang, S.-
S., Winchester, R., Lee, F. Y., O’Keefe R, J., & Bigliani, L. U. (2005). The 
molecular pathophysiology of subacromial bursitis in rotator cuff disease. 
The Journal of Shoulder and Elbow Surgery, 14(Supplement 1 ), S84–S89. 
https://doi.org/10.1016/j.jse.2004.09.022 

Borstad, J. D., & Ludewig, P. M. (2002). Comparison of scapular kinematics 
between elevation and lowering of the arm in the scapular plane. Clinical 
Biomechanics, 17(9–10), 650–659. https://doi.org/10.1016/s0268-
0033(02)00136-5

Burne, G., Mansfield, M., Gaida, J. E., & Lewis, J. S. (2019). Is there an 
association between metabolic syndrome and rotator cuff-related shoulder 
pain? A systematic review. BMJ Open Sport & Exercise Medicine, 5(1), 
e000544. https://doi.org/10.1136/bmjsem-2019-000544 

Burne, G., Mansfield, M., Voogt, L., Dukes, J., & Lewis, J. (2022). Lifestyle 
factors. In J. Lewis & C. Fernándes-de-las-Peñas (Eds.), The shoulder: 
Theory and practice (1st ed., pp. 53–68). Handspring Publishing Limited. 

Castagna, A., Cesari, E., Gigante, A., Conti, M., & Garofalo, R. (2013). 
Metalloproteases and their inhibitors are altered in both torn and intact 
rotator cuff tendons. Musculoskeletal Surgery, 97(Supplement 1), 39–47. 
https://doi.org/10.1007/s12306-013-0264-1

Chambler, A. F. W., Bull, A. M. J., Reilly, P., Amis, A. A., & Emery, R. J. H. 
(2003). Coracoacromial ligament tension in vivo. Journal of Shoulder 
and Elbow Surgery, 12(4), 365–367. https://doi.org/10.1016/s1058-
2746(03)00031-4

Chaudhury, S., Xia, Z., Thakkar, D., Hakimi, O., & Carr, A. J. (2016). Gene 
expression profiles of changes underlying different-sized human rotator 
cuff tendon tears. The Journal of Shoulder and Elbow Surgery, 25(10), 
1561–1570. https://doi.org/10.1016/j.jse.2016.02.037

Cheng, C., Chen, B., Xu, H., Zhang, Z., & Xu, W. (2018). Efficacy of 
concomitant acromioplasty in the treatment of rotator cuff tears: A 
systematic review and meta-analysis. PLoS One, 13(11), e0207306. https://
doi.org/10.1371/journal.pone.0207306

Chester, R., Jerosch-Herold, C., Lewis, J., & Shepstone, L. (2018). 
Psychological factors are associated with the outcome of physiotherapy for 
people with shoulder pain: A multicentre longitudinal cohort study. British 
Journal of Sports Medicine, 52(4), 269–275. https://doi.org/10.1136/
bjsports-2016-096084

Chester, R., O’Sullivan, K., De Baets, L., & Pincus, T. (2022). Integrating a 
biopsychosocial approach. In J. Lewis & C. Fernándes-de-las-Peñas (Eds.), 
The shoulder: Theory and practice (1st ed., pp. 69–82). Handspring 
Publishing Limited. 

Chillemi, C., Petrozza, V., Franceschini, V., Garro, L., Pacchiarotti, A., Porta, 
N., Cirenza, M., Salate Santone, F., & Castagna, A. (2016). The role of 
tendon and subacromial bursa in rotator cuff tear pain: A clinical and 
histopathological study. Knee Surgery, Sports Traumatology, Arthroscopy, 
24(12), 3779–3786. https://doi.org/10.1007/s00167-015-3650-4 

Cholewinski, J. J., Kusz, D. J., Wojciechowski, P., Cielinski, L. S., & Zoladz, M. 
P. (2008). Ultrasound measurement of rotator cuff thickness and acromio-
humeral distance in the diagnosis of subacromial impingement syndrome 
of the shoulder. Knee Surgery, Sports Traumatology, Arthroscopy, 16(4), 
408–414. https://doi.org/10.1007/s00167-007-0443-4 

Codman, E. (1934). The shoulder: Rupture of the supraspinatus tendon and 
other lesions in or about the subacromial bursa. Thomas Todd Company. 

Collin, P., Treseder, T., Lädermann, A., Benkalfate, T., Mourtada, R., Courage, 
O., & Favard, L. (2014). Neuropathy of the suprascapular nerve and 
massive rotator cuff tears: A prospective electromyographic study. Journal 
of Shoulder and Elbow Surgery, 23(1), 28–34. https://doi.org/10.1016/j.
jse.2013.07.039

Costa-Almeida, R., Calejo, I., & Gomes, M. E. (2019). Mesenchymal stem 
cells empowering tendon regenerative therapies. International Journal of 
Molecular Sciences, 20(12), 3002. https://doi.org/10.3390/ijms20123002

Costouros, J. G., Porramatikul, M., Lie, D. T., & Warner, J. J. P. (2007). 
Reversal of suprascapular neuropathy following arthroscopic repair of 
massive supraspinatus and infraspinatus rotator cuff tears. Arthroscopy, 
23(11), 1152–1161. https://doi.org/10.1016/j.arthro.2007.06.014

Crowe, L. A. N., McLean, M., Kitson, S. M., Melchor, E. G., Patommel, K., 
Cao, H. M., Reilly, J. H., Leach, W. J., Rooney, B. P., Spencer, S. J., Mullen, 
M., Chambers, M., Murrell, G. A. C., McInnes, I. B., Akbar, M., & Millar, 
N. L. (2019). S100A8 & S100A9: Alarmin mediated inflammation in 
tendinopathy. Scientific Reports, 9, 1463. https://doi.org/10.1038/s41598-
018-37684-3 

D’Hondt, N. E., Pool, J. J. M., Kiers, H., Terwee, C. B., & Veeger, H. E. J. 
(2020). Validity of clinical measurement instruments assessing scapular 
function: Insufficient evidence to recommend any instrument for assessing 
scapular posture, movement, and dysfunction − A systematic review. 
Journal of Orthopaedic & Sports Physical Therapy, 50(11), 632–641. 
https://doi.org/10.2519/jospt.2020.9265 

Dakin, S. G., Martinez, F. O., Yapp, C., Wells, G., Oppermann, U., Dean, 
B. J. F., Smith, R. D. J., Wheway, K., Watkins, B., & Roche, L. (2015). 
Inflammation activation and resolution in human tendon disease. Science 
Translational Medicine, 7(311), 311ra173. https://doi.org/10.1126/
scitranslmed.aac4269

da Rocha Motta G., Amaral, M. V., Rezende, E., Pitta, R., dos Santos Vieira, T. 
C., Duarte, M. E., Vieira, A. R., & Casado, P. L. (2014). Evidence of genetic 
variations associated with rotator cuff disease. Journal of Shoulder and 
Elbow Surgery, 23(2), 227–235. https://doi.org/10.1016/j.jse.2013.07.053 

Dean, B. J. F., & Griffin, D. (2022). Pain neuroscience: Where is my shoulder 
pain coming from? In J. Lewis & C. Fernándes-de-las-Peñas (Eds.), The 
shoulder: Theory and practice (1st ed., pp. 83–98). Handspring Publishing 
Limited. 

Deshmane, S. L., Kremlev, S., Amini, S., & Sawaya, B. E. (2009). Monocyte 
chemoattractant protein-1 (MCP-1): An overview. Journal of Interferon & 
Cytokine Research, 29(6), 313–326. https://doi.org/10.1089/jir.2008.0027

Desmeules, F., Minville, L., Riederer, B., Côté, C. H., & Frémont, P. (2004). 
Acromio-humeral distance variation measured by ultrasonography and its 
association with the outcome of rehabilitation for shoulder impingement 
syndrome. Clinical Journal of Sport Medicine, 14(4), 197–205. https://doi.
org/10.1097/00042752-200407000-00002

Drakos, M. C., Rudzki, J. R., Allen, A. A., Potter, H. G., & Altchek, D. W. 
(2009). Internal impingement of the shoulder in the overhead athlete. 
Journal of Bone and Joint Surgery, 91(11), 2719–2728. https://doi.
org/10.2106/JBJS.I.00409

https://doi.org/10.1016/S0140-6736(17)32457-1 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2843163/pdf/ukmss-29146.pdf 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2843163/pdf/ukmss-29146.pdf 
https://doi.org/10.1007/s10195-009-0061-7 
https://doi.org/10.1007/s10195-009-0061-7 
https://doi.org/10.1007/s00167-021-06602-y
https://doi.org/10.1002/jor.21416
https://doi.org/10.1016/j.jse.2004.09.022 
https://doi.org/10.1016/s0268-0033(02)00136-5
https://doi.org/10.1016/s0268-0033(02)00136-5
https://doi.org/10.1136/bmjsem-2019-000544 
https://doi.org/10.1007/s12306-013-0264-1
https://doi.org/10.1016/s1058-2746(03)00031-4
https://doi.org/10.1016/s1058-2746(03)00031-4
https://doi.org/10.1016/j.jse.2016.02.037
https://doi.org/10.1371/journal.pone.0207306
https://doi.org/10.1371/journal.pone.0207306
https://doi.org/10.1136/bjsports-2016-096084
https://doi.org/10.1136/bjsports-2016-096084
https://doi.org/10.1007/s00167-015-3650-4 
https://doi.org/10.1007/s00167-007-0443-4 
https://doi.org/10.1016/j.jse.2013.07.039
https://doi.org/10.1016/j.jse.2013.07.039
https://doi.org/10.3390/ijms20123002
https://doi.org/10.1016/j.arthro.2007.06.014
https://doi.org/10.1038/s41598-018-37684-3 
https://doi.org/10.1038/s41598-018-37684-3 
https://doi.org/10.2519/jospt.2020.9265 
https://doi.org/10.1126/scitranslmed.aac4269
https://doi.org/10.1126/scitranslmed.aac4269
https://doi.org/10.1016/j.jse.2013.07.053 
https://doi.org/10.1089/jir.2008.0027
https://doi.org/10.1097/00042752-200407000-00002
https://doi.org/10.1097/00042752-200407000-00002
https://doi.org/10.2106/JBJS.I.00409
https://doi.org/10.2106/JBJS.I.00409


90 | NEW ZEALAND JOURNAL OF PHYSIOTHERAPY

Finley, M. A., McQuade, K. J., & Rodgers, M. M. (2005). Scapular kinematics 
during transfers in manual wheelchair users with and without shoulder 
impingement. Clinical Biomechanics, 20(1), 32–40. https://doi.
org/10.1016/j.clinbiomech.2004.06.011

Flatow, E. L., Soslowsky, L. J., Ticker, J. B., Pawluk, R. J., Hepler, M., Ark, J., 
Mow, V. C., & Bigliani, L. U. (1994). Excursion of the rotator cuff under 
the acromion. Patterns of subacromial contact. American Journal of Sports 
Medicine, 22(6), 779–788. https://doi.org/10.1177/036354659402200609

Fukuda, H. (2003). The management of partial-thickness tears of the rotator 
cuff. The Journal of Bone and Joint Surgery, 85-B(1), 3–11. https://doi.
org/10.1302/0301-620x.85b1.13846

Gotoh, M., Hamada, K., Yamakawa, H., Inoue, A., & Fukuda, H. (1998). 
Increased substance P in subacromial bursa and shoulder pain in rotator 
cuff diseases. Journal of Orthopaedic Research, 16(5), 618–621. https://
doi.org/10.1002/jor.1100160515

Gotoh, M., Hamada, K., Yamakawa, H., Nakamura, M., Yamazaki, H., 
Inoue, A., & Fukuda, H. (1999). Increased interleukin-1beta production 
in the synovium of glenohumeral joints with anterior instability. Journal 
of Orthopaedic Research, 17(3), 392–397. https://doi.org/10.1002/
jor.1100170314

Gracey, E., Burssens, A., Cambre, I., Schett, G., Lories, R., McInnes, I. B., 
Asahara, H., & Elewaut, D. (2020). Tendon and ligament mechanical 
loading in the pathogenesis of inflammatory arthritis. Nature Reviews. 
Rheumatology, 16(4), 193–207. https://doi.org/10.1038/s41584-019-
0364-x

Hamid, N., Omid, R., Yamaguchi, K., Steger-May, K., Stobbs, G., & Keener, 
J. D. (2012). Relationship of radiographic acromial characteristics and 
rotator cuff disease: A prospective investigation of clinical, radiographic, 
and sonographic findings. Journal of Shoulder and Elbow Surgery, 21(10), 
1289–1298. https://doi.org/10.1016/j.jse.2011.09.028

Hébert, L. J., Moffet, H., McFadyen, B. J., & Dionne, C. E. (2002). Scapular 
behavior in shoulder impingement syndrome. Archives of Physical 
Medicine and Rehabilitation, 83(1), 60–69. https://doi.org/10.1053/
apmr.2002.27471

Henkus, H. E., de Witte, P. B., Nelissen, R. G. H. H., Brand, R., & van 
Arkel, E. R. A. (2009). Bursectomy compared with acromioplasty in the 
management of subacromial impingement syndrome: A prospective 
randomised study. The Journal of Bone and Joint Surgery, 91-B(4), 504–
510. https://doi.org/10.1302/0301-620X.91B4.21442

Hirohata, S., & Kikuchi, H. (2012). Changes in biomarkers focused on 
differences in disease course or treatment in patients with neuro-Behçet’s 
disease. Internal Medicine, 51(24), 3359–3365. https://doi.org/10.2169/
internalmedicine.51.8583

Hoffmann, T. C., Lewis, J., & Maher, C. G. (2020). Shared decision making 
should be an integral part of physiotherapy practice. Physiotherapy, 107, 
43–49. https://doi.org/10.1016/j.physio.2019.08.012 

Jacob, J., Eisemon, E., Sheibani-Rad, S., Patel, A., Jacob, T., & Choueka, J. 
(2012). Matrix metalloproteinase levels as a marker for rotator cuff tears. 
Orthopedics, 35(4), e474–e478. https://doi.org/10.3928/01477447-
20120327-18

John, T., Lodka, D., Kohl, B., Ertel, W., Jammrath, J., Conrad, C., Stoll, C., 
Busch, C., & Schulze-Tanzil, G. (2010). Effect of pro-inflammatory and 
immunoregulatory cytokines on human tenocytes. Journal of Orthopaedic 
Research, 28(8), 1071–1077. https://doi.org/10.1002/jor.21079

Jones, M., Hall, K., & Lewis, J. (2022). Clinical reasoning, behavioral 
change, and shared decision–making. In J. Lewis & C. Fernándes-de-las-
Peñas (Eds.), The shoulder: Theory and practice (1st ed., pp. 183–198). 
Handspring Publishing Limited. 

Judge, A., Murphy, R. J., Maxwell, R., Arden, N. K., & Carr, A. J. (2014). 
Temporal trends and geographical variation in the use of subacromial 
decompression and rotator cuff repair of the shoulder in England. The 
Bone & Joint Journal, 96-B(1), 70–74. https://doi.org/10.1302/0301-
620X.96B1.32556

Kalra, N., Seitz, A. L., Boardman III, N. D., & Michener, L. A. (2010). Effect 
of posture on acromiohumeral distance with arm elevation in subjects 
with and without rotator cuff disease using ultrasonography. Journal of 
Orthopaedic & Sports Physical Therapy, 40(10), 633–640. https://doi.
org/10.2519/jospt.2010.3155

Ketola, S., Lehtinen, J., Rousi, T., Nissinen, M., Huhtala, H., & Arnala, I. 
(2015). Which patients do not recover from shoulder impingement 
syndrome, either with operative treatment or with nonoperative 
treatment? Acta Orthopaedica, 86(6), 641–646. https://doi.org/10.3109/1
7453674.2015.1033309 

Kibler, B. W., Sciascia, A., & Wilkes, T. (2012). Scapular dyskinesis and 
its relation to shoulder injury. Journal of the American Academy of 
Orthopaedic Surgeons, 20(6), 364–372. https://doi.org/10.5435/
JAAOS-20-06-364

Kibler, W. B., & McMullen, J. (2003). Scapular dyskinesis and its relation 
to shoulder pain. Journal of the American Academy of Orthopaedic 
Surgeons, 11(2), 142–151. https://doi.org/10.5435/00124635-
200303000-00008 

Ko, J.-Y., Wang, F.-S., Huang, H.-Y., Wang, C.-J., Tseng, S.-L., & Hsu, C. 
(2008). Increased IL-1beta expression and myofibroblast recruitment in 
subacromial bursa is associated with rotator cuff lesions with shoulder 
stiffness. Journal of Orthopaedic Research, 26(8), 1090–1097. https://doi.
org/10.1002/jor.20631 

Kocadal, O., Tasdelen, N., Yuksel, K., & Ozler, T. (2022). Volumetric 
evaluation of the subacromial space in shoulder impingement syndrome. 
Orthopaedics & Traumatology, Surgery & Research, 108(2), 103110. 
https://doi.org/10.1016/j.otsr.2021.103110

Kolk, A., Thomassen, B. J. W., Hund, H., de Witte, P. B., Henkus, H.-E., 
Wassenaar, W. G., van Arkel, E. R. A., & Nelissen, R. G. H. (2017). Does 
acromioplasty result in favorable clinical and radiologic outcomes in 
the management of chronic subacromial pain syndrome? A double-
blinded randomized clinical trial with 9 to 14 years’ follow-up. Journal of 
Shoulder and Elbow Surgery, 26(8), 1407–1415. https://doi.org/10.1016/j.
jse.2017.03.021

Lähdeoja, T., Karjalainen, T., Jokihaara, J., Salamh, P., Kavaja, L., Agarwal, A., 
Winters, M., Buchbinder, R., Guyatt, G., Vandvik, P. O., & Ardern, C. L. 
(2020). Subacromial decompression surgery for adults with shoulder pain: 
A systematic review with meta-analysis. British Journal of Sports Medicine, 
54(11), 665–673. https://doi.org/10.1136/bjsports-2018-100486

Lakemeier, S., Reichelt, J. J. A., Patzer, T., Fuchs-Winkelmann, S., Paletta, J. 
R. J., & Schofer, M. D. (2010). The association between retraction of the 
torn rotator cuff and increasing expression of hypoxia inducible factor 1α 
and vascular endothelial growth factor expression: An immunohistological 
study. BMC Musculoskeletal Disorders, 11, 230. https://doi.
org/10.1186/1471-2474-11-230 

Lakemeier, S., Schwuchow, S. A., Peterlein, C. D., Foelsch, C., Fuchs-
Winkelmann, S., Archontidou-Aprin, E., Paletta, J. R. J., & Schofer, M. D. 
(2010). Expression of matrix metalloproteinases 1, 3, and 9 in degenerated 
long head biceps tendon in the presence of rotator cuff tears: An 
immunohistological study. BMC Musculoskeletal Disorders, 11, 271. 
https://doi.org/10.1186/1471-2474-11-271 

Langberg, H., Boushel, R., Skovgaard, D., Risum, N., & Kjær, M. (2003). 
Cyclo‐oxygenase‐2 mediated prostaglandin release regulates blood 
flow in connective tissue during mechanical loading in humans. The 
Journal of Physiology, 551(2), 683–689. https://doi.org/10.1113/
jphysiol.2003.046094

Lavagnino, M., Wall, M. E., Little, D., Banes, A. J., Guilak, F., & Arnoczky, S. P. 
(2015). Tendon mechanobiology: Current knowledge and future research 
opportunities. Journal of Orthopaedic Research, 33(6), 813–822. https://
doi.org/10.1002/jor.22871 

Legerlotz, K., Jones, E. R., Screen, H. R., & Riley, G. P. (2012). Increased 
expression of IL-6 family members in tendon pathology. Rheumatology, 
51(7), 1161–1165. https://doi.org/10.1093/rheumatology/kes002

Leong, H. T., Fu, S. C., He, X., Oh, J. H., Yamamoto, N., & Hang, S. (2019). 
Risk factors for rotator cuff tendinopathy: A systematic review and meta-
analysis. Journal of Rehabilitation Medicine, 51(9), 627–637. https://doi.
org/10.2340/16501977-2598 

https://doi.org/10.1016/j.clinbiomech.2004.06.011
https://doi.org/10.1016/j.clinbiomech.2004.06.011
https://doi.org/10.1177/036354659402200609
https://doi.org/10.1302/0301-620x.85b1.13846
https://doi.org/10.1302/0301-620x.85b1.13846
https://doi.org/10.1002/jor.1100160515
https://doi.org/10.1002/jor.1100160515
https://doi.org/10.1002/jor.1100170314
https://doi.org/10.1002/jor.1100170314
https://doi.org/10.1038/s41584-019-0364-x
https://doi.org/10.1038/s41584-019-0364-x
https://doi.org/10.1016/j.jse.2011.09.028
https://doi.org/10.1053/apmr.2002.27471
https://doi.org/10.1053/apmr.2002.27471
https://doi.org/10.1302/0301-620X.91B4.21442
https://doi.org/10.2169/internalmedicine.51.8583
https://doi.org/10.2169/internalmedicine.51.8583
https://doi.org/10.1016/j.physio.2019.08.012 
https://doi.org/10.3928/01477447-20120327-18
https://doi.org/10.3928/01477447-20120327-18
https://doi.org/10.1002/jor.21079
https://doi.org/10.1302/0301-620X.96B1.32556
https://doi.org/10.1302/0301-620X.96B1.32556
https://doi.org/10.2519/jospt.2010.3155
https://doi.org/10.2519/jospt.2010.3155
https://doi.org/10.3109/17453674.2015.1033309 
https://doi.org/10.3109/17453674.2015.1033309 
https://doi.org/10.5435/JAAOS-20-06-364
https://doi.org/10.5435/JAAOS-20-06-364
https://doi.org/10.5435/00124635-200303000-00008 
https://doi.org/10.5435/00124635-200303000-00008 
https://doi.org/10.1002/jor.20631 
https://doi.org/10.1002/jor.20631 
https://doi.org/10.1016/j.otsr.2021.103110
https://doi.org/10.1016/j.jse.2017.03.021
https://doi.org/10.1016/j.jse.2017.03.021
https://doi.org/10.1136/bjsports-2018-100486
https://doi.org/10.1186/1471-2474-11-230 
https://doi.org/10.1186/1471-2474-11-230 
https://doi.org/10.1186/1471-2474-11-271 
https://doi.org/10.1113/jphysiol.2003.046094
https://doi.org/10.1113/jphysiol.2003.046094
https://doi.org/10.1002/jor.22871 
https://doi.org/10.1002/jor.22871 
https://doi.org/10.1093/rheumatology/kes002
https://doi.org/10.2340/16501977-2598 
https://doi.org/10.2340/16501977-2598 


NEW ZEALAND JOURNAL OF PHYSIOTHERAPY | 91 

Leong, H. T., Tsui, S. S. M., Ng, G. Y.-F., & Fu, S. N. (2016). Reduction of the 
subacromial space in athletes with and without rotator cuff tendinopathy 
and its association with the strength of scapular muscles. Journal of 
Science and Medicine in Sport, 19(12), 970–974. https://doi.org/10.1016/j.
jsams.2016.03.011

Lewis, J. (2015). Frozen shoulder contracture syndrome – Aetiology, diagnosis 
and management. Manual Therapy, 20(1), 2–9. https://doi.org/10.1016/j.
math.2014.07.006 

Lewis, J. (2016). Rotator cuff related shoulder pain: Assessment, 
management and uncertainties. Manual Therapy, 23, 57–68. https://doi.
org/10.1016/j.math.2016.03.009 

Lewis, J. (2018). The end of an era? Journal of Orthopaedic & Sports Physical 
Therapy, 48(3), 127–129. https://doi.org/10.2519/jospt.2018.0102 

Lewis, J. (2022). Shape-up-my-shoulder (#SUMS) rehabilitation program. 
In J. Lewis & C. Fernándes-de-las-Peñas (Eds.), The shoulder: Theory and 
practice (1st ed., pp. 529–558). Handspring Publishing Limited. 

Lewis, J., Boyd, S., King, W., & Salamh, P. (2022). The stiff shoulder. In J. 
Lewis & C. Fernándes-de-las-Peñas (Eds.), The shoulder: Theory and 
practice (1st ed., pp. 263–280). Handspring Publishing Limited. 

Lewis, J., Green, A. S., & Dekel, S. (2001). The aetiology of subacromial 
impingement syndrome. Physiotherapy, 87(9), 458–469. https://doi.
org/10.1016/S0031-9406(05)60693-1

Lewis, J., McCreesh, K., Fahy, K., & Powell, J. (2022). The weak shoulder. 
In J. Lewis & C. Fernándes-de-las-Peñas (Eds.), The shoulder: Theory and 
practice (1st ed., pp. 281–292). Handspring Publishing Limited. 

Lewis, J., McCreesh, K., Roy, J.-S., & Ginn, K. (2015). Rotator cuff 
tendinopathy: Navigating the diagnosis-management conundrum. Journal 
of Orthopaedic & Sports Physical Therapy, 45(11), 923–937. https://doi.
org/10.2519/jospt.2015.5941 

Lewis, J., & Powell, J. (2022). Should we provide a clinical diagnosis for 
people with shoulder pain? Absolutely, maybe, never! The ongoing 
clinical debate between leavers and retainers. New Zealand Journal of 
Physiotherapy, 50(1), 4–5. https://doi.org/10.15619/NZJP/50.1.01

Lewis, J., & Whiteley, R. (2022). Evolution of the human shoulder and upper 
limb function. In J. Lewis & C. Fernándes-de-las-Peñas (Eds.), The shoulder: 
Theory and practice (1st ed., pp. 13–19). Handspring Publishing Limited. 

Lewis, J. S. (2009a). Rotator cuff tendinopathy. British Journal of Sports 
Medicine, 43(4), 236–241. https://doi.org/10.1136/bjsm.2008.052175 

Lewis, J. S. (2009b). Rotator cuff tendinopathy/subacromial impingement 
syndrome: Is it time for a new method of assessment? British Journal 
of Sports Medicine, 43(4), 259–264. https://doi.org/10.1136/
bjsm.2008.052183  

Lewis, J. S. (2011). Subacromial impingement syndrome: A musculoskeletal 
condition or a clinical illusion? Physical Therapy Review, 16(5), 388–398. 
https://doi.org/10.1179/1743288X11Y.0000000027

Lin, J.-J., Hsieh, S.-C., Cheng, W.-C., Chen, W. C., & Lai, Y. (2011). Adaptive 
patterns of movement during arm elevation test in patients with shoulder 
impingement syndrome. Journal of Orthopaedic Research, 29(5), 653–
657. https://doi.org/10.1002/jor.21300

Littlewood, C. (2012). Contractile dysfunction of the shoulder (rotator cuff 
tendinopathy): An overview. Journal of Manual & Manipulative Therapy, 
20(4), 209–213. https://doi.org/10.1179/2042618612Y.0000000005

Lo, I. K. Y., Marchuk, L. L., Hollinshead, R., Hart, D. A., & Frank, C. B. (2004). 
Matrix metalloproteinase and tissue inhibitor of matrix metalloproteinase 
mRNA levels are specifically altered in torn rotator cuff tendons. 
American Journal of Sports Medicine, 32(5), 1223–1229. https://doi.
org/10.1177/0363546503262200 

Loehr, J. F., & Uhthoff, H. K. (1987). The pathogenesis of degenerative rotator 
cuff tears. Orthopedic Transactions, 11, 237–268. 

Ludewig, P. M., & Cook, T. M. (2000). Alterations in shoulder kinematics 
and associated muscle activity in people with symptoms of shoulder 
impingement. Physical Therapy, 80(3), 276–291. 

Lukasiewicz, A. C., McClure, P., Michener, L., Pratt, N., & Sennett, B. (1999). 
Comparison of 3-dimensional scapular position and orientation between 
subjects with and without shoulder impingement. Journal of Orthopaedic 
& Sports Physical Therapy, 29(10), 574–583; discussion 584–576. https://
doi.org/10.2519/jospt.1999.29.10.574

Maalouly, J., Tawk, A., Aouad, D., Abdallah, A., Darwiche, M., Abboud, G., 
& El Rassi, G. (2020). Association of acromial morphological parameters 
and rotator cuff tears, and evaluation of the influence of age and 
gender on the parameters and impact on cuff tears: A study on a Middle 
Eastern population. Asia-Pacific Journal of Sports Medicine, Arthroscopy, 
Rehabilitation and Technology, 20, 17–23. https://doi.org/10.1016/j.
asmart.2020.02.002 

Mackenzie, T. A., Herrington, L., Horlsey, I., & Cools, A. (2015). An evidence-
based review of current perceptions with regard to the subacromial space 
in shoulder impingement syndromes: Is it important and what influences 
it? Clinical Biomechanics, 30(7), 641–648. https://doi.org/10.1016/j.
clinbiomech.2015.06.001

Maenhout, A., Van Eessel, V., Van Dyck, L., Vanraes, A., & Cools, A. 
(2012). Quantifying acromiohumeral distance in overhead athletes with 
glenohumeral internal rotation loss and the influence of a stretching 
program. American Journal of Sports Medicine, 40(9), 2105–2112. https://
doi.org/10.1177/0363546512454530

Mahakkanukrauh, P., & Surin, P. (2003). Prevalence of osteophytes associated 
with the acromion and acromioclavicular joint. Clinical Anatomy, 16(6), 
506–510. https://doi.org/10.1002/ca.10182

Mantel, H. (2003). Giving up the ghost: A memoir. Macmillan. 

Maxwell, C., Robinson, K., & McCreesh, K. (2021). Understanding shoulder 
pain: A qualitative evidence synthesis exploring the patient experience. 
Physical Therapy, 101(3), pzaa229. https://doi.org/10.1093/ptj/pzaa229

McClure, P., Tate, A. R., Kareha, S., Irwin, D., & Zlupko, E. (2009). A clinical 
method for identifying scapular dyskinesis, part 1: Reliability. Journal of 
Athletic Training, 44(2), 160–164. https://doi.org/10.4085/1062-6050-
44.2.160

McClure, P. W., Michener, L. A., & Karduna, A. R. (2006). Shoulder function 
and 3-dimensional scapular kinematics in people with and without 
shoulder impingement syndrome. Physical Therapy, 86(8), 1075–1090. 

McCreesh, K., Adusumilli, P., Evans, T., Riley, S., Davies, A., & Lewis, J. (2014). 
Validation of ultrasound measurement of the subacromial space using a 
novel shoulder phantom model. Ultrasound in Medicine & Biology, 40(7), 
1729–1733. https://doi.org/10.1016/j.ultrasmedbio.2013.12.015

McCreesh, K., & Lewis, J. (2013). Continuum model of tendon pathology 
– where are we now? International Journal of Experimental Pathology, 
94(4), 242–247. https://doi.org/10.1111/iep.12029

McCreesh, K. M., Anjum, S., Crotty, J. M., & Lewis, J. S. (2016). Ultrasound 
measures of supraspinatus tendon thickness and acromiohumeral distance 
in rotator cuff tendinopathy are reliable. Journal of Clinical Ultrasound, 
44(3), 159–166. https://doi.org/10.1002/jcu.22318

McCreesh, K. M., Crotty, J. M., & Lewis, J. S. (2015). Acromiohumeral 
distance measurement in rotator cuff tendinopathy: Is there a reliable, 
clinically applicable method? A systematic review. British Journal of Sports 
Medicine, 49(5), 298–305. https://doi.org/10.1136/bjsports-2012-092063

McCreesh, K. M., Purtill, H., Donnelly, A. E., & Lewis, J. S. (2017). Increased 
supraspinatus tendon thickness following fatigue loading in rotator cuff 
tendinopathy: Potential implications for exercise therapy. BMJ Open 
Sport & Exercise Medicine, 3(1), e000279. https://doi.org/10.1136/
bmjsem-2017-000279

Michener, L. A., Subasi Yesilyaprak, S. S., Seitz, A. L., Timmons, M. K., & 
Walsworth, M. K. (2015). Supraspinatus tendon and subacromial space 
parameters measured on ultrasonographic imaging in subacromial 
impingement syndrome. Knee Surgery, Sports Traumatology, Arthroscopy, 
23(2), 363–369. https://doi.org/10.1007/s00167-013-2542-8 

Millar, N. L., Akbar, M., Campbell, A. L., Reilly, J. H., Kerr, S. C., McLean, M., 
Frleta-Gilchrist, M., Fazzi, U. G., Leach, W. J., Rooney, B. P., Crowe, L. A., 
Murrell, G. A. C., & McInnes, I. B. (2016). IL-17A mediates inflammatory 
and tissue remodelling events in early human tendinopathy. Scientific 
Reports, 6, 27149. https://doi.org/10.1038/srep27149 

https://doi.org/10.1016/j.jsams.2016.03.011
https://doi.org/10.1016/j.jsams.2016.03.011
https://doi.org/10.1016/j.math.2014.07.006 
https://doi.org/10.1016/j.math.2014.07.006 
https://doi.org/10.1016/j.math.2016.03.009 
https://doi.org/10.1016/j.math.2016.03.009 
https://doi.org/10.2519/jospt.2018.0102 
https://doi.org/10.1016/S0031-9406(05)60693-1
https://doi.org/10.1016/S0031-9406(05)60693-1
https://doi.org/10.2519/jospt.2015.5941 
https://doi.org/10.2519/jospt.2015.5941 
https://doi.org/10.15619/NZJP/50.1.01
https://doi.org/10.1136/bjsm.2008.052175 
https://doi.org/10.1136/bjsm.2008.052183  
https://doi.org/10.1136/bjsm.2008.052183  
https://doi.org/10.1179/1743288X11Y.0000000027
https://doi.org/10.1002/jor.21300
https://doi.org/10.1179/2042618612Y.0000000005
https://doi.org/10.1177/0363546503262200 
https://doi.org/10.1177/0363546503262200 
https://doi.org/10.2519/jospt.1999.29.10.574
https://doi.org/10.2519/jospt.1999.29.10.574
https://doi.org/10.1016/j.asmart.2020.02.002 
https://doi.org/10.1016/j.asmart.2020.02.002 
https://doi.org/10.1016/j.clinbiomech.2015.06.001
https://doi.org/10.1016/j.clinbiomech.2015.06.001
https://doi.org/10.1177/0363546512454530
https://doi.org/10.1177/0363546512454530
https://doi.org/10.1002/ca.10182
https://doi.org/10.1093/ptj/pzaa229
https://doi.org/10.4085/1062-6050-44.2.160
https://doi.org/10.4085/1062-6050-44.2.160
https://doi.org/10.1016/j.ultrasmedbio.2013.12.015
https://doi.org/10.1111/iep.12029
https://doi.org/10.1002/jcu.22318
https://doi.org/10.1136/bjsports-2012-092063
https://doi.org/10.1136/bmjsem-2017-000279
https://doi.org/10.1136/bmjsem-2017-000279
https://doi.org/10.1007/s00167-013-2542-8 
https://doi.org/10.1038/srep27149 


92 | NEW ZEALAND JOURNAL OF PHYSIOTHERAPY

Millar, N. L., Gilchrist, D. S., Akbar, M., Reilly, J. H., Kerr, S. C., Campbell, 
A. L., Murrell, G. A. C., Liew, F. Y., Kurowska-Stolarska, M., & McInnes, 
I. B. (2015). MicroRNA29a regulates IL-33-mediated tissue remodelling 
in tendon disease. Nature Communications, 6, 6774. https://doi.
org/10.1038/ncomms7774 

Millar, N. L., Wei, A. Q., Molloy, T. J., Bonar, F., & Murrell, G. A. C. (2009). 
Cytokines and apoptosis in supraspinatus tendinopathy. The Journal of 
Bone and Joint Surgery, 91-B(3), 417–424. https://doi.org/10.1302/0301-
620x.91b3.21652 

Mobasheri, A., & Shakibaei, M. (2013). Is tendinitis an inflammatory disease 
initiated and driven by pro-inflammatory cytokines such as interleukin 1ß? 
Histology and Histopathology, 28(8), 955–964. https://doi.org/10.14670/
HH-28.955

Mohamadi, A., Chan, J. J., Claessen, F. M., Ring, D., & Chen, N. C. (2017). 
Corticosteroid injections give small and transient pain relief in rotator cuff 
tendinosis: A meta-analysis. Clinical Orthopaedics and Related Research, 
475(1), 232–243. https://doi.org/10.1007/s11999-016-5002-1

Moor, B., Bouaicha, S., Rothenfluh, D., Sukthankar, A., & Gerber, C. (2013). 
Is there an association between the individual anatomy of the scapula and 
the development of rotator cuff tears or osteoarthritis of the glenohumeral 
joint?: A radiological study of the critical shoulder angle. The Bone 
& Joint Journal, 95-B(7), 935–941. https://doi.org/10.1302/0301-
620X.95B7.31028

Mosca, M. J., Carr, A. J., Snelling, S. J. B., Wheway, K., Watkins, B., & Dakin, 
S. G. (2017). Differential expression of alarmins – S100A9, IL-33, HMGB1 
and HIF-1α in supraspinatus tendinopathy before and after treatment. BMJ 
Open Sport & Exercise Medicine, 3(1), e000225. https://doi.org/10.1136/
bmjsem-2017-000225 

Moses, D. A., Chang, E. Y., & Schweitzer, M. E. (2006). The scapuloacromial 
angle: A 3D analysis of acromial slope and its relationship with shoulder 
impingement. Journal of Magnetic Resonance Imaging, 24(6), 1371–1377. 

Navarro-Ledesma, S., Struyf, F., Labajos-Manzanares, M. T., Fernandez-
Sanchez, M., Morales-Asencio, J. M., & Luque-Suarez, A. (2017). Does the 
acromiohumeral distance matter in chronic rotator cuff related shoulder 
pain? Musculoskeletal Science and Practice, 29, 38–42. https://doi.
org/10.1016/j.msksp.2017.02.011

Neer II, C. S. (1972). Anterior acromioplasty for the chronic impingement 
syndrome in the shoulder: A preliminary report. Journal of Bone and Joint 
Surgery, 54(1), 41–50. 

Neer II, C. S. (1983). Impingement lesions. Clinical Orthopaedics and Related 
Research, 173, 70–77. 

Ngomo, S., Mercier, C., Bouyer, L. J., Savoie, A., & Roy, J.-S. (2015). 
Alterations in central motor representation increase over time in individuals 
with rotator cuff tendinopathy. Clinical Neurophysiology, 126(2), 365–371. 
https://doi.org/10.1016/j.clinph.2014.05.035 

Nishimoto, N. (2006). Interleukin-6 in rheumatoid arthritis. Current 
Opinion in Rheumatology, 18(3), 277–281. https://doi.org/10.1097/01.
bor.0000218949.19860.d1

Ogawa, K., Yoshida, A., Inokuchi, W., & Naniwa, T. (2005). Acromial spur: 
Relationship to aging and morphologic changes in the rotator cuff. Journal 
of Shoulder and Elbow Surgery, 14(6), 591–598. https://doi.org/10.1016/j.
jse.2005.03.007

Oh, J. H., Kim, J. Y., Lee, H. K., & Choi, J.-A. (2010). Classification and 
clinical significance of acromial spur in rotator cuff tear: Heel-type spur 
and rotator cuff tear. Clinical Orthopaedics and Related Research, 468(6), 
1542–1550. https://doi.org/10.1007/s11999-009-1058-5

Osawa, T., Shinozaki, T., & Takagishi, K. (2005). Multivariate analysis of 
biochemical markers in synovial fluid from the shoulder joint for diagnosis 
of rotator cuff tears. Rheumatology International, 25(6), 436–441. https://
doi.org/10.1007/s00296-004-0509-2

Ozaki, J., Fujimoto, S., Nakagawa, Y., Masuhara, K., & Tamai, S. (1988). Tears 
of the rotator cuff of the shoulder associated with pathological changes 
in the acromion. A study in cadavera. Journal of Bone and Joint Surgery, 
70(8), 1224–1230. 

Paavola, M., Malmivaara, A., Taimela, S., Kanto, K., Inkinen, J., Kalske, 
J., Sinisaari, I., Savolainen, V., Ranstam, J., Jarvinen, T. L. N., & Finnish 
Subacromial Impingement Arthroscopy Controlled Trial (FIMPACT) 
Investigators. (2018). Subacromial decompression versus diagnostic 
arthroscopy for shoulder impingement: Randomised, placebo surgery 
controlled clinical trial. BMJ, 362, k2860. https://doi.org/10.1136/bmj.
k2860 

Park, I., Lee, H.-J., Kim, S.-E., Bae, S.-H., Byun, C.-H., & Kim, Y.-S. (2015). 
Which shoulder motions cause subacromial impingement? Evaluating 
the vertical displacement and peak strain of the coracoacromial ligament 
by ultrasound speckle tracking imaging. Journal of Shoulder and Elbow 
Surgery, 24(11), 1801–1808. https://doi.org/10.1016/j.jse.2015.04.001

Payne, L. Z., Altchek, D. W., Craig, E. V., & Warren, R. F. (1997). Arthroscopic 
treatment of partial rotator cuff tears in young athletes. A preliminary 
report. American Journal of Sports Medicine, 25(3), 299–305. https://doi.
org/10.1177/036354659702500305

Petersson, C. J., & Redlund-Johnell, I. (1984). The subacromial space in 
normal shoulder radiographs. Acta Orthopaedica Scandinavica, 55(1), 
57–58. https://doi.org/10.3109/17453678408992312

Pingel, J., Lu, Y., Starborg, T., Fredberg, U., Langberg, H., Nedergaard, A., 
Weis, M., Eyre, D., Kjær, M., & Kadler, K. E. (2014). 3‐D ultrastructure and 
collagen composition of healthy and overloaded human tendon: Evidence 
of tenocyte and matrix buckling. Journal of Anatomy, 224(5), 548–555. 
https://doi.org/10.1111/joa.12164

Plinsinga, M. L., Mellor, R., Setchell, J., Ford, K., Lynch, L., Melrose, J., 
Polansky, C., & Vicenzino, B. (2021). Perspectives and experiences of 
people who were randomly assigned to wait-and-see approach in a 
gluteal tendinopathy trial: A qualitative follow-up study. BMJ Open, 11(4), 
e044934. https://doi.org/10.1136/bmjopen-2020-044934

Plummer, H. A., Sum, J. C., Pozzi, F., Varghese, R., & Michener, L. A. (2017). 
Observational scapular dyskinesis: Known-groups validity in patients with 
and without shoulder pain. Journal of Orthopaedic & Sports Physical 
Therapy, 47(8), 530–537. https://doi.org/10.2519/jospt.2017.7268

Riley, G. P., Curry, V., DeGroot, J., van El, B., Verzijl, N., Hazleman, B. L., 
& Bank, R. A. (2002). Matrix metalloproteinase activities and their 
relationship with collagen remodelling in tendon pathology. Matrix 
Biology, 21(2), 185–195. https://doi.org/10.1016/s0945-053x(01)00196-2

Sakai, H., Fujita, K., Sakai, Y., & Mizuno, K. (2001). Immunolocalization of 
cytokines and growth factors in subacromial bursa of rotator cuff tear 
patients. Kobe Journal of Medical Sciences, 47(1), 25–34. 

Sasiponganan, C., Dessouky, R., Ashikyan, O., Pezeshk, P., McCrum, C., Xi, 
Y., & Chhabra, A. (2019). Subacromial impingement anatomy and its 
association with rotator cuff pathology in women: Radiograph and MRI 
correlation, a retrospective evaluation. Skeletal Radiology, 48(5), 781–790. 
https://doi.org/10.1007/s00256-018-3096-0

Savitskaya, Y. A., Izaguirre, A., Sierra, L., Perez, F., Cruz, F., Villalobos, E., 
Almazan, A., & Ibarra, C. (2011). Effect of angiogenesis-related cytokines 
on rotator cuff disease: The search for sensitive biomarkers of early tendon 
degeneration. Clinical Medicine Insights: Arthritis and Musculoskeletal 
Disorders, 4, 43–53. https://doi.org/10.4137/cmamd.S7071 

Savoie, A., Mercier, C., Desmeules, F., Frémont, P., & Roy, J.-S. (2015). Effects 
of a movement training oriented rehabilitation program on symptoms, 
functional limitations and acromiohumeral distance in individuals with 
subacromial pain syndrome. Manual Therapy, 20(5), 703–708. https://doi.
org/10.1016/j.math.2015.04.004

Seitz, A. L., McClure, P. W., Finucane, S., Boardman III, N. D., & Michener, L. 
A. (2011). Mechanisms of rotator cuff tendinopathy: Intrinsic, extrinsic, 
or both? Clinical Biomechanics, 26(1), 1–12. https://doi.org/10.1016/j.
clinbiomech.2010.08.001

Shi, L. L., Boykin, R. E., Lin, A., & Warner, J. J. P. (2014). Association of 
suprascapular neuropathy with rotator cuff tendon tears and fatty 
degeneration. The Journal of Shoulder and Elbow Surgery, 23(3), 339–
346. https://doi.org/10.1016/j.jse.2013.06.011 

https://doi.org/10.1038/ncomms7774 
https://doi.org/10.1038/ncomms7774 
https://doi.org/10.1302/0301-620x.91b3.21652 
https://doi.org/10.1302/0301-620x.91b3.21652 
https://doi.org/10.14670/HH-28.955
https://doi.org/10.14670/HH-28.955
https://doi.org/10.1007/s11999-016-5002-1
https://doi.org/10.1302/0301-620X.95B7.31028
https://doi.org/10.1302/0301-620X.95B7.31028
https://doi.org/10.1136/bmjsem-2017-000225 
https://doi.org/10.1136/bmjsem-2017-000225 
https://doi.org/10.1016/j.msksp.2017.02.011
https://doi.org/10.1016/j.msksp.2017.02.011
https://doi.org/10.1016/j.clinph.2014.05.035 
https://doi.org/10.1097/01.bor.0000218949.19860.d1
https://doi.org/10.1097/01.bor.0000218949.19860.d1
https://doi.org/10.1016/j.jse.2005.03.007
https://doi.org/10.1016/j.jse.2005.03.007
https://doi.org/10.1007/s11999-009-1058-5
https://doi.org/10.1007/s00296-004-0509-2
https://doi.org/10.1007/s00296-004-0509-2
https://doi.org/10.1136/bmj.k2860 
https://doi.org/10.1136/bmj.k2860 
https://doi.org/10.1016/j.jse.2015.04.001
https://doi.org/10.1177/036354659702500305
https://doi.org/10.1177/036354659702500305
https://doi.org/10.3109/17453678408992312
https://doi.org/10.1111/joa.12164
https://doi.org/10.1136/bmjopen-2020-044934
https://doi.org/10.2519/jospt.2017.7268
https://doi.org/10.1016/s0945-053x(01)00196-2
https://doi.org/10.1007/s00256-018-3096-0
https://doi.org/10.4137/cmamd.S7071 
https://doi.org/10.1016/j.math.2015.04.004
https://doi.org/10.1016/j.math.2015.04.004
https://doi.org/10.1016/j.clinbiomech.2010.08.001
https://doi.org/10.1016/j.clinbiomech.2010.08.001
https://doi.org/10.1016/j.jse.2013.06.011 


NEW ZEALAND JOURNAL OF PHYSIOTHERAPY | 93 

Shindle, M. K., Chen, C. C. T., Robertson, C., DiTullio, A. E., Paulus, M. C., 
Clinton, C. M., Cordasco, F. A., Rodeo, S. A., & Warren, R. F. (2011). 
Full-thickness supraspinatus tears are associated with more synovial 
inflammation and tissue degeneration than partial-thickness tears. Journal 
of Shoulder and Elbow Surgery, 20(6), 917–927. https://doi.org/10.1016/j.
jse.2011.02.015

Silva, R. T., Hartmann, L. G., de Souza Laurino, C. F., & Biló, J. P. R. (2010). 
Clinical and ultrasonographic correlation between scapular dyskinesia and 
subacromial space measurement among junior elite tennis players. British 
Journal of Sports Medicine, 44(6), 407–410. https://doi.org/10.1136/
bjsm.2008.046284

Soslowsky, L. J., Thomopoulos, S., Esmail, A., Flanagan, C. L., Iannotti, J. P., 
Williamson III, J. D., & Carpenter, J. E. (2002). Rotator cuff tendinosis in an 
animal model: Role of extrinsic and overuse factors. Annals of Biomedical 
Engineering, 30(8), 1057–1063. https://doi.org/10.1114/1.1509765

Spiesz, E. M., Thorpe, C. T., Chaudhry, S., Riley, G. P., Birch, H. L., Clegg, 
P. D., & Screen, H. R. (2015). Tendon extracellular matrix damage, 
degradation and inflammation in response to in vitro overload exercise. 
Journal of Orthopaedic Research, 33(6), 889–897. https://doi.org/10.1002/
jor.22879

Steinmann, S., Pfeifer, C. G., Brochhausen, C., & Docheva, D. (2020). 
Spectrum of tendon pathologies: Triggers, trails and end-state. 
International Journal of Molecular Sciences, 21(3), 844. https://doi.
org/10.3390/ijms21030844

Su, K. P. E., Johnson, M. P., Gracely, E. J., & Karduna, A. R. (2004). Scapular 
rotation in swimmers with and without impingement syndrome: Practice 
effects. Medicine and Science in Sports And Exercise, 36(7), 1117–1123. 
https://doi.org/10.1249/01.mss.0000131955.55786.1a

Sun, H. B., Li, Y., Fung, D. T., Majeska, R. J., Schaffler, M. B., & Flatow, E. 
L. (2008). Coordinate regulation of IL-1β and MMP-13 in rat tendons 
following subrupture fatigue damage. Clinical Orthopaedics and Related 
Research, 466(7), 1555–1561. https://doi.org/10.1007/s11999-008-0278-
4

Sun, Z., Fu, W., Tang, X., Chen, G., & Li, J. (2018). Systematic review and 
meta-analysis on acromioplasty in arthroscopic repair of full-thickness 
rotator cuff tears. Acta Orthopaedica Belgica, 84(1), 54–61. 

Tamai, M., Okajima, S., Fushiki, S., & Hirasawa, Y. (2000). Quantitative 
analysis of neural distribution in human coracoacromial ligaments. 
Clinical Orthopaedics and Related Research, 373, 125–134. https://doi.
org/10.1097/00003086-200004000-00015

Tang, C., Chen, Y., Huang, J., Zhao, K., Chen, X., Yin, Z., Heng, B. C., 
Chen, W., & Shen, W. (2018). The roles of inflammatory mediators and 
immunocytes in tendinopathy. Journal of Orthopaedic Translation, 14, 23–
33. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6034108/pdf/main.pdf 

Thorpe, C., Chaudhry, S., Lei, I., Varone, A., Riley, G., Birch, H., Clegg, P., & 
Screen, H. (2015). Tendon overload results in alterations in cell shape and 
increased markers of inflammation and matrix degradation. Scandinavian 
Journal of Medicine & Science in Sports, 25(4), e381–e391. https://doi.
org/10.1111/sms.12333

Timmons, M. K., Lopes-Albers, A. D., Borgsmiller, L., Zirker, C., Ericksen, J., 
& Michener, L. A. (2013). Differences in scapular orientation, subacromial 
space and shoulder pain between the full can and empty can tests. 
Clinical Biomechanics, 28(4), 395–401. https://doi.org/10.1016/j.
clinbiomech.2013.01.015

Tsai, Y.-H., Huang, T.-J., Hsu, W.-H., Huang, K.-C., Li, Y.-Y., Peng, K.-T., 
& Hsu, R. W.-W. (2007). Detection of subacromial bursa thickening by 
sonography in shoulder impingement syndrome. Chang Gung Medical 
Journal, 30(2), 135–141. 

Tsuzaki, M., Guyton, G., Garrett, W., Archambault, J. M., Herzog, W., 
Almekinders, L., Bynum, D., Yang, X., & Banes, A. J. (2003). IL‐1β induces 
COX2, MMP‐1,‐3 and‐13, ADAMTS‐4, IL‐1β and IL‐6 in human tendon 
cells. Journal of Orthopaedic Research, 21(2), 256–264. https://doi.
org/10.1016/S0736-0266(02)00141-9

Van Griensven, H., Lewis, J., & Herbland, A. (2020). Features of central 
sensitisation in patients with shoulder pain – A feasibility study. Journal of 
the Physiotherapy Pain Association, 48, 23–29. 

Vardeh, D., Mannion, R. J., & Woolf, C. J. (2016). Toward a mechanism-based 
approach to pain diagnosis. The Journal of Pain, 17(Supplement 9), T50–
T69. https://doi.org/10.1016/j.jpain.2016.03.001

Vitale, M. A., Arons, R. R., Hurwitz, S., Ahmad, C. S., & Levine, W. N. (2010). 
The rising incidence of acromioplasty. Journal of Bone and Joint Surgery, 
92(9), 1842–1850. https://doi.org/10.2106/JBJS.I.01003

Voloshin, I., Gelinas, J., Maloney, M. D., O’Keefe, R. J., Bigliani, L. U., & 
Blaine, T. A. (2005). Proinflammatory cytokines and metalloproteases 
are expressed in the subacromial bursa in patients with rotator cuff 
disease. Arthroscopy, 21(9), 1076e1–1076.e9. https://doi.org/10.1016/j.
arthro.2005.05.017

Wang, M. X., Wei, A., Yuan, J., Clippe, A., Bernard, A., Knoops, B., 
& Murrell, G. A. (2001). Antioxidant enzyme peroxiredoxin 5 is 
upregulated in degenerative human tendon. Biochemical and Biophysical 
Research Communications, 284(3), 667–673. https://doi.org/10.1006/
bbrc.2001.4991 

Wang, S.-H., Yu, T.-Y., Lin, Y.-C., Liao, P.-C., & Tsai, W.-C. (2019). 
Deformation of coracoacromial ligament during overhead movement as an 
early indicator of subacromial impingement in elite adolescent badminton 
players. The Physician and Sportsmedicine, 47(4), 427–432. https://doi.org
/10.1080/00913847.2019.1613095 

Warner, J. J., Micheli, L. J., Arslanian, L. E., Kennedy, J., & Kennedy, R. 
(1992). Scapulothoracic motion in normal shoulders and shoulders with 
glenohumeral instability and impingement syndrome. A study using Moiré 
topographic analysis. Clinical Orthopaedics and Related Research, 285, 
191–199. 

Worland, R. L., Lee, D., Orozco, C. G., SozaRex, F., & Keenan, J. (2003). 
Correlation of age, acromial morphology, and rotator cuff tear pathology 
diagnosed by ultrasound in asymptomatic patients. Journal of the 
Southern Orthopaedic Association, 12(1), 23–26. 

Worsfold, C., Lewis, J., Meeus, M., Jull, G., O’Leary, S., Lynch, G., Rosedale, 
R., Watson, G., McDowell, J., Vicenzino, B., & Mulligan, B. (2022). Not 
a shoulder. In J. Lewis & C. Fernándes-de-las-Peñas (Eds.), The shoulder: 
Theory and practice (1st ed., pp. 230–244). Handspring Publishing 
Limited. 

Wu, C.-H., Wang, Y.-C., Wang, H.-K., Chen, W.-S., & Wang, T.-G. (2010). 
Evaluating displacement of the coracoacromial ligament in painful 
shoulders of overhead athletes through dynamic ultrasonographic 
examination. Archives of Physical Medicine and Rehabilitation, 91(2), 
278–282. https://doi.org/10.1016/j.apmr.2009.10.012

Wu, C.-H., Chang, K.-V., Su, P.-H., Kuo, W.-H., Chen, W.-S., & Wang, T.-G. 
(2012). Dynamic ultrasonography to evaluate coracoacromial ligament 
displacement during motion in shoulders with supraspinatus tendon 
tears. Journal of Orthopaedic Research, 30(9), 1430–1434. https://doi.
org/10.1002/jor.22084

Yamamoto, N., Muraki, T., Sperling, J. W., Steinmann, S. P., Itoi, E., Cofield, 
R. H., & An, K.-N. (2010). Contact between the coracoacromial arch and 
the rotator cuff tendons in nonpathologic situations: A cadaveric study. 
Journal of Shoulder and Elbow Surgery, 19(5), 681–687. https://doi.
org/10.1016/j.jse.2009.12.006

Yanagisawa, K., Hamada, K., Gotoh, M., Tokunaga, T., Oshika, Y., Tomisawa, 
M., Lee, Y. H., Handa, A., Kijima, H., Yamazaki, H., Nakamura, M., 
Ueyama, Y., Tamaoki, N., & Fukuda, H. (2001). Vascular endothelial 
growth factor (VEGF) expression in the subacromial bursa is increased in 
patients with impingement syndrome. Journal of Orthopaedic Research, 
19(3), 448–455. https://doi.org/10.1016/S0736-0266(00)90021-4

Yang, G., Im, H.-J., & Wang, J. H. C. (2005). Repetitive mechanical stretching 
modulates IL-1β induced COX-2, MMP-1 expression, and PGE2 production 
in human patellar tendon fibroblasts. Gene, 363, 166–172. https://doi.
org/10.1016/j.gene.2005.08.006 

Zhao, R., Zhou, H., & Su, S. B. (2013). A critical role for interleukin-1β in the 
progression of autoimmune diseases. International Immunopharmacology, 
17(3), 658–669. https://doi.org/10.1016/j.intimp.2013.08.012

https://doi.org/10.1016/j.jse.2011.02.015
https://doi.org/10.1016/j.jse.2011.02.015
https://doi.org/10.1136/bjsm.2008.046284
https://doi.org/10.1136/bjsm.2008.046284
https://doi.org/10.1114/1.1509765
https://doi.org/10.1002/jor.22879
https://doi.org/10.1002/jor.22879
https://doi.org/10.3390/ijms21030844
https://doi.org/10.3390/ijms21030844
https://doi.org/10.1249/01.mss.0000131955.55786.1a
https://doi.org/10.1007/s11999-008-0278-4
https://doi.org/10.1007/s11999-008-0278-4
https://doi.org/10.1097/00003086-200004000-00015
https://doi.org/10.1097/00003086-200004000-00015
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6034108/pdf/main.pdf 
https://doi.org/10.1111/sms.12333
https://doi.org/10.1111/sms.12333
https://doi.org/10.1016/j.clinbiomech.2013.01.015
https://doi.org/10.1016/j.clinbiomech.2013.01.015
https://doi.org/10.1016/S0736-0266(02)00141-9
https://doi.org/10.1016/S0736-0266(02)00141-9
https://doi.org/10.1016/j.jpain.2016.03.001
https://doi.org/10.2106/JBJS.I.01003
https://doi.org/10.1016/j.arthro.2005.05.017
https://doi.org/10.1016/j.arthro.2005.05.017
https://doi.org/10.1006/bbrc.2001.4991 
https://doi.org/10.1006/bbrc.2001.4991 
https://doi.org/10.1080/00913847.2019.1613095 
https://doi.org/10.1080/00913847.2019.1613095 
https://doi.org/10.1016/j.apmr.2009.10.012
https://doi.org/10.1002/jor.22084
https://doi.org/10.1002/jor.22084
https://doi.org/10.1016/j.jse.2009.12.006
https://doi.org/10.1016/j.jse.2009.12.006
https://doi.org/10.1016/S0736-0266(00)90021-4
https://doi.org/10.1016/j.gene.2005.08.006 
https://doi.org/10.1016/j.gene.2005.08.006 
https://doi.org/10.1016/j.intimp.2013.08.012


94 | NEW ZEALAND JOURNAL OF PHYSIOTHERAPY

RESEARCH REPORT

Current Physiotherapy Management of Parkinson’s Disease: Is 
Aquatic Physiotherapy Utilised as a Treatment Modality?

Aan Fleur Terrens
Movement Disorder Program, Peninsula Health, Victoria, Australia; Department of Physiotherapy, Monash University, Victoria, 
Australia

Sze-Ee Soh
Department of Physiotherapy, Monash University, Victoria, Australia; Department of Epidemiology and Preventative Medicine, 
Monash University, Victoria, Australia

Prue Morgan
Department of Physiotherapy, Monash University, Victoria, Australia

ABSTRACT

Little is known about the use of aquatic physiotherapy for people with Parkinson’s disease (PD). Recent systematic reviews indicate 
that aquatic physiotherapy has a positive impact on mobility, balance, and quality of life. This study aims to explore current practice 
in aquatic physiotherapy and identify barriers and enablers to using aquatic physiotherapy from a physiotherapist’s perspective. 
Physiotherapists currently treating people with PD were invited to complete an online survey. Potential differences in levels of 
confidence treating people with PD, or using aquatic physiotherapy, with years practising were explored. Free-text responses were 
thematically categorised. One hundred and thirteen physiotherapists completed the survey. The majority were aged 30–39 years 
(37%), practising in Australia (86%) and over half (56%) had been practising for > 11 years. One third used aquatic physiotherapy 
in PD. There was no difference in confidence levels among participants who used aquatic physiotherapy for people with PD, relative 
to the number of years they had practised (p = 0.13). An increased falls risk and medical fragility were reported as challenges in the 
aquatic environment. Overall, aquatic physiotherapy is not commonly utilised for people with PD, with therapist, environmental, 
and participant challenges identified. Updating clinical practice guidelines and ensuring therapist education may enhance uptake of 
aquatic physiotherapy for PD. 

Terrens, A. F., Soh, S., & Morgan, P. (2022). Current physiotherapy management of Parkinson’s Disease: Is aquatic 
physiotherapy utilised as a treatment modality? New Zealand Journal of Physiotherapy, 50(2), 94–100. https://doi.
org/10.15619/NZJP/50.2.06
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INTRODUCTION

Aquatic physiotherapy has been used frequently in 
musculoskeletal and other neurological conditions such as 
osteoarthritis, low back pain, multiple sclerosis, and stroke 
(Barker et al., 2014; Marinho-Buzelli et al., 2015). There is a 
growing body of research into the use of aquatic physiotherapy 
as a treatment option for Parkinson’s disease (PD), with several 
recent systematic reviews showing that it has a positive effect 
on gait, balance, and quality of life (Carroll et al., 2020; Carroll 
et al., 2017; Neto et al., 2020; Pinto et al., 2019; Terrens et al., 
2018). The systematic review by Pinto et al. (2019) found that 
aquatic physiotherapy had a moderate level of evidence for 
improving balance when combined with land-based therapy or 
used as a stand-alone treatment. However, of the 19 studies 
included in this systematic review, the findings from only six 
of eight randomised controlled trials (RCTs) were included in 
the meta-analyses. A subsequent systematic review by Neto 
et al. (2020) replicated this result with respect to aquatic 
physiotherapy being a superior treatment option for improving 
balance in those with PD, and also indicated that aquatic 
physiotherapy led to greater improvements in mobility and 
quality of life compared to land-based exercise. This systematic 

review is potentially more robust compared to others as it only 
included RCTs in its design, although it is worth noting that 
the quality of included RCTs ranged from 4 to 8 (out of 10) 
on the PEDro scale. Sample sizes of aquatic interventions in 
studies throughout all systematic reviews were relatively small; 
therefore, larger and more adequately powered studies may be 
required to confirm the results presented in these systematic 
reviews.

Despite benefits with respect to buoyancy, clients with PD are 
potentially vulnerable in the aquatic environment, considering 
the effects of aquatic physiotherapy on the cardiovascular and 
respiratory body systems (Aquatic Physiotherapy Group, 2015). 
Immersion in water causes an increase in stroke volume and 
a decrease in diastolic blood pressure (Aquatic Physiotherapy 
Group, 2015). Approximately 30% of people with PD suffer 
from orthostatic hypotension, which means that participation 
in exercise in the aquatic environment carries a potential risk of 
an adverse event. Swimming in people with PD is compromised 
(Neves et al., 2020), potentially due to bradykinesia and 
impaired coordination resulting in difficulty floating horizontally 
(Tosserams et al., 2020). Given these benefits and risks, it is not 
known whether aquatic physiotherapy is being routinely used 
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as a treatment modality by physiotherapists for people with PD, 
and why it is or is not being implemented (Carroll et al., 2020; 
Cugusi et al., 2019; Neto et al., 2020; Radder et al., 2020; 
Terrens et al., 2018). 

Physiotherapists use clinical practice guidelines to assist with 
determining what interventions are most effective in certain 
patient populations, particularly those with more complex 
conditions, such as PD (Moseley et al., 2020). The current 
European Guidelines for Physiotherapy in Parkinson’s Disease 
GRADE-based (Grading of Recommendations, Assessment, 
Development, and Evaluations) recommendations  unfortunately 
do not contain recommendations or synthesised evidence 
regarding aquatic physiotherapy (Keus et al., 2014). PD 
guidelines such as those published by the National Institute of 
Clinical Excellence (NICE) (2017) and the earlier Royal Dutch 
Society for Physical Therapy document (Keus et al., 2004) 
similarly made no mention of aquatic physiotherapy. These 
guidelines were developed prior to systematic reviews being 
published supporting the use of aquatic physiotherapy in this 
population and it is not known when these guidelines are due 
to be updated. As there are no aquatic clinical guidelines to 
direct physiotherapists regarding its use and efficacy, the extent 
to which aquatic physiotherapy is being prescribed for people 
with PD is unknown. Therefore, the primary aim of this study 
was to investigate physiotherapists’ current clinical practices 
around the use of aquatic physiotherapy in people with PD. 

METHODS

Study design and participants 
Physiotherapists who work with people with PD were invited to 
participate in this cross-sectional study using an online survey. 
To be eligible, individuals needed to be currently qualified 
to practise as a physiotherapist in their country, be currently 
working as a physiotherapist, and have treated at least one 
client with PD in the last 12 months. There were no restrictions 
on the types of workplace or expertise level of physiotherapists, 
although participants had to be able to understand written 
English. This study was approved by the Monash University 
Human Research Ethics Committee (project ID 17812).

Recruitment strategy
Physiotherapists were recruited using a snowballing approach 
to maximise participation across different countries and 
work locations. The survey was advertised via national and 
international professional associations (e.g., Australian 
Physiotherapy Association, Chartered Society of Physiotherapy 
in the UK) and emails were sent to the research team’s clinical 
and research contacts in Australia and internationally inviting 
physiotherapists to participate. Contacts were also encouraged 
to forward the email to their clinical partners. Flyers were also 
disseminated at relevant international conferences including the 
2019 World Parkinson’s Congress in Japan and the 2019 World 
Confederation of Physical Therapy Congress in Switzerland. 
There was no remuneration for completing the survey. Based on 
a previous study examining the practices of physiotherapists for 
osteoarthritis using a similar recruitment strategy (Nicolson et al., 
2018), we anticipated that between 100–150 physiotherapists 
would participate and that a sample of this size would be 
sufficient to be able to generalise findings. 

Survey development and design
The online survey was developed in Qualtrics (Qualtrics, 
Provo, UT) by the research team, who have extensive clinical 
experience in PD and survey design. The questions were 
designed to address the aims of the project, which was to 
examine physiotherapists’ current clinical practices regarding the 
use of aquatic physiotherapy in PD, and choices of treatments 
more broadly. Questions recording demographic information 
such as age, gender, country, qualification, workplace, and 
years practising as a physiotherapist comprised the first third of 
the survey. The survey covered current practices in managing 
people with PD including previous training or professional 
development for treating people with PD and training in 
aquatic physiotherapy. If participants indicated that they 
use aquatic physiotherapy, they were directed to additional 
questions regarding why they use it, and any challenges faced. 
Their self-perceived confidence in providing aquatic therapy 
was also assessed using a purpose-designed scale ranging 
from 0 (not at all confident) to 10 (extremely confident). 
Likewise, if participants indicated that they do not use aquatic 
physiotherapy, they were invited to provide a reason why not. 
Piloting of the survey was undertaken by all researchers to 
ensure all possible question combinations were logical and that 
data were captured for every scenario. A copy of the survey is 
available from the authors upon request. 

Data collection
Data were collected on the secure Monash-licensed 
Qualtrics survey platform between March and August 2019. 
Physiotherapists who responded to the study advertisement 
could proceed directly to the online survey and were presented 
with an overview of the study. If participants chose to continue, 
they were asked to complete the three eligibility questions 
outlined above (i.e., registered physiotherapist, currently 
working, and has a PD caseload). If participants responded 
negatively to any one of these questions, they were not 
considered eligible to participate in the study and thanked for 
their interest. If participants were eligible, they were immediately 
directed to the first question of the survey. Consent was implied 
if the participant commenced the survey.

Statistical analysis
Descriptive statistics were used to summarise demographic 
data and data regarding intervention types and challenges. 
Confidence in treating people with PD and using aquatic 
physiotherapy as a treatment modality were evaluated according 
to years practising as a physiotherapist using the Kruskal-Wallis 
test. This non-parametric test was applied to take a conservative 
approach to avoid over-estimation of results. In the thematic 
analysis, free text responses were coded for themes by AT using 
inductive coding, and included in the descriptive analysis.  

RESULTS

Survey responses
The survey was accessed by 126 physiotherapists, with a 
participation rate of 98% (123/126) and a completion rate of 
90% (113/126) (Figure 1). Six participants did not progress 
past answering information regarding their demographic 
characteristics, and were found to not be different from other 
participants in terms of age (x2 = 3.11, p = 0.79), years practising 
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as a physiotherapist (x2 = 4.23, p = 0.25), and confidence 
treating people with PD (x2 = 7.76, p = 0.44). Therefore, 
these participants were excluded from further analyses. 

Figure 1

Flowchart of Participants Through the Study

Accessed survey  
(n = 126)

Completed screening 
(n = 123)

Completed 
survey 

(n = 113)

Commenced survey 
(n = 119)

Did not treat clients with 
Parkinson’s disease (n = 3)

Not registered as a 
physiotherapist (n = 1)

Did not complete 
demographic 

information (n = 6)

Participant characteristics
Table 1 displays the demographic data from all 
participants. The majority of participants were female 
(101/113, 89%) and aged 30–39 years (42/113, 
37%). Most respondents (97/113, 86%) were from 
Australia, with 16 (14%) physiotherapists from other 
countries, such as the United Kingdom (5/113, 4%) 
and New Zealand (4/113, 3%). The majority (103/113, 
90%) of participants identified that they practised in a 
metropolitan setting, 71% (82/113) worked full time 
and 70% (80/113) worked in a hospital environment. 
Education levels varied from a bachelor degree (57/113, 
50%) to clinical doctorate (3/113, 3%), and 56% 
(64/113) had been practising for more than 11 years. 

Current practice of physiotherapists regarding 
aquatic physiotherapy
About one-third (39/113, 35%) of participants 
reported that they used aquatic physiotherapy when 
treating people with PD. For those who used aquatic 
physiotherapy, the most common reason for selecting this 
as a treatment modality was because it is known to be 
an effective intervention (22/39, 56%), with the second 
most common reason being that existing comorbidities 
(i.e., osteoarthritis) made land-based exercise difficult 
(5/39, 13%). Some physiotherapists felt that people 

Table 1

Demographic Data 

Participant characteristic n %

Age (years)
 20–29
 30–39
 40–49
 50–59
 60–69

27
41
23
14
8

24
36
21
12
7

Sex
 Male
 Female

12
101

11
89

Country
 Australia
International a

97
16

86
14

Work location
 Metropolitan
 Rural or remote

101
12

89
11

Employment
 Full-time
 Part-time
 Casual/locum

80
32
1

71
28
1

Work setting (could choose multiple)
 Hospital
 Community
 Other

78
60
6

69
53
5

Education level
Bachelor degree
Postgraduate certificate or diploma
 Entry-level diploma or master’s b

 Postgraduate master’s
 PhD or Clinical doctorate

59
16
11
22
5

52
14
10
20
4

Number of years practising
 0–5
 6–10
 > 11 

30
21
62

26
19
55

Working in a specialised Parkinson’s disease 
programme

 Yes
32 28

Note. N = 113. All data are response counts unless otherwise specified. 

a United Kingdom (n = 5); New Zealand (n = 4); United States of America (n 
= 3); China (n = 1); Egypt (n = 1); Ireland (n = 1); Thailand (n = 1).

b A postgraduate certificate or diploma is a postgraduate qualification in a 
specialist area of physiotherapy. An entry-level diploma or master’s degree is 
defined as a postgraduate qualification that allows the clinician to practise as 
an entry-level physiotherapist upon completion. 

move easier in the aquatic environment (4/39, 10%) and that it is 
a safe environment in which to treat clients (2/39, 5%). Two (5%) 
participants offered aquatic intervention as it was ‘expected’ of 
them, and one participant (3%) felt that the clients enjoyed the 
pool and that the pool is relaxing. Physiotherapists who did not 
use aquatic physiotherapy as a treatment modality (74/113, 65%) 
reported that this was because they did not have access to a pool 
(22/74, 30%) or did not know that it was a suitable treatment 
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technique (19/74, 26%). Other noteworthy reasons included 
client preference for land-based therapy (10/74, 14%) and time 
constraints (10/74, 14%).

Eighty-two out of 113 (73%) participants reported receiving 
specific training in treating clients with PD, with the majority 
stating that they had accessed online resources (65/113, 58%). 
The majority (77/113, 68%) of participants felt confident 
treating people PD, with a median self-reported confidence 
rating of 8 out of 10 (interquartile range [IQR] = 1). Around 
half of all respondents (59/113, 52%) reported having had 
training in aquatic physiotherapy, with the most common form 
of training being in-house education (41/59, 69%). Of those 
who used aquatic physiotherapy, self-reported confidence using 
aquatic physiotherapy was also high, with a median confidence 
rating of 8 out of 10 (IQR = 3). 

A Kruskal-Wallis test showed that participants who had been 
practising as a physiotherapist for longer had higher confidence 
treating clients with PD (x2 (3) = 24.9, p = 0.01). There was no 
difference in confidence levels among those who used aquatic 
physiotherapy for people with PD in terms of years practising 
(x2(3) = 5.7, p = 0.13). 

Challenges when treating in an aquatic environment
Physiotherapists who used aquatic physiotherapy reported 
several challenges to treating people with PD in the aquatic 
environment. Responses have been classified into three main 
categories, namely patient, therapist, and environmental factors, 
as shown in Table 2. In terms of patient factors, physiotherapists 
reported that they were concerned with the increased risk of 
falls in the aquatic environment (35/39, 90%). The majority 
of the physiotherapists also felt that the medical fragility of 
the PD population was a challenge (32/39, 82%). A small 
proportion of physiotherapists reported that “fatigue” (1/39, 
3%), “dysphagia” (1/39, 3%), and “poor cognition” (1/39, 3%) 
posed a problem when treating people with PD in the aquatic 
setting. 

Minimal environmental factors were reported, with “safety 
getting dressed and undressed” (3/39, 8%), “hypophonia” 
(2/39, 5%), and having an adequate “amplitude of movement in 
the water” (1/39, 3%) identified. From a therapist perspective, 
physiotherapists found that having to manage the multiple 

health issues of this population (29/39, 74%) and not knowing 
what exercises to use in the pool (16/39, 41%) were factors that 
prevented them from treating people with PD in the aquatic 
environment.  

DISCUSSION

This study investigated physiotherapists’ current practice in using 
aquatic physiotherapy for people with PD. Only one third of our 
surveyed physiotherapists reported using aquatic physiotherapy 
in their treatment of people with PD, which suggests that this 
is not a well-utilised treatment modality despite recent evidence 
demonstrating that it might be (Neto et al., 2020; Terrens et al., 
2020, 2021; Terrens et al., 2018). This study highlights several 
barriers to implementing aquatic physiotherapy in practice.

Confidence treating people with PD was high in this cohort, 
and among those who used aquatic physiotherapy, confidence 
using this treatment modality was equally high. The majority of 
physiotherapists indicated that they accessed online materials 
to help guide them when treating people with PD, which 
shows that the development and updating of such resources 
is important to help assist physiotherapists in following best 
practice guidelines and therefore selecting their treatment 
choices. 

Only half of the respondents reported that they had training 
in aquatic physiotherapy. In addition, fewer than half of 
participants also reported that they did not know what exercises 
to use in the pool, which demonstrates the need for further 
education and guidelines to be available for physiotherapists 
regarding the use of aquatic physiotherapy in PD. This finding 
also highlights that aquatic physiotherapy remains an area 
that requires further development, particularly in teaching 
undergraduate students. As this study is the first to report 
physiotherapists’ management of PD in relation to aquatic 
physiotherapy, it is not possible to compare findings to prior 
studies, and suggests a need for larger scaled studies in this area 
to confirm the results and enhance generalisability. 

This cohort of physiotherapists reported patient, therapist, 
and environmental challenges within the aquatic environment. 
The majority of participants reported that the increased falls 
risk and the medical fragility of people with PD were the main 
barriers to using aquatic physiotherapy with this population. 

Table 2  

Challenges Encountered When Treating People with Parkinson’s Disease in the Aquatic Environment 

Patient Therapist Environmental

Falls
Medical fragility
Fatigue a

Dysphagia a

Poor cognition a

Managing multiple health issues
Knowing what exercises to use in the pool

Safety getting dressed a

Hypophonia a, b

Amplitude of movement a

a Direct quotes from participants. b Hypophonia was classified as an environmental factor as it is difficult to hear people with soft voices over the 
ventilation required in the aquatic environment.
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This is consistent with previous research in patients with spinal 
cord injuries where therapists identified medical comorbidities 
as a barrier to aquatic physiotherapy (Marinho-Buzelli et al., 
2019). Although a moderate number of physiotherapists from 
this survey reported having access to a pool, it is known that 
access to pools may vary between different countries, as costs 
for maintaining or hiring a pool can be prohibitive to healthcare 
centres or private physiotherapists. 

Treatment choice by the patient on whether they wish to 
participate in exercises in an aquatic environment also has 
to be taken into account when considering physiotherapy 
management of this clientele. Several barriers to participating 
in aquatic physiotherapy from a patient’s perspective have been 
identified previously, such as fatigue, and safety getting dressed 
and undressed (Terrens et al., 2021). The study by Terrens et al. 
(2021) was nested within a larger study, and examined health-
related quality of life and patient perceptions and experiences 
regarding aquatic physiotherapy. Although the qualitative 
section of this study only had a small number of participants 
(n = 13), several barriers were identified using the COM-B 
system, a framework that illustrates how capability, opportunity, 
and motivation factors result in behaviour change (Michie et 
al., 2011), that can help guide future aquatic physiotherapy 
practice. These barriers from the perspectives of both the 
patient (as outlined in our previous publication) and the 
physiotherapist (as reported in this study) need to be considered 
when implementing an aquatic physiotherapy programme in 
people with PD. 

While approximately a third of participants reported that they 
used aquatic physiotherapy, around a quarter of those who 
did not were unaware that it was a suitable treatment option 
when treating people with PD. Although aquatic physiotherapy 
has been shown to be beneficial in people with PD (Neto et 
al., 2020; Pinto et al., 2019; Radder et al., 2020), it is not 
being routinely prescribed as a treatment modality. Previous 
studies have shown that there is typically a 17-year knowledge 
translation time lag (Balas & Boren, 2000; Morris et al., 2011) 
from the development of evidence regarding an intervention 
to the time of implementation in practice, and potentially 
more frequent reviews of clinical practice guidelines would 
reduce such a lag. There has been a large body of evidence 
supporting aquatic physiotherapy in the PD population, which 
has been published since physiotherapy practice guidelines 
(Keus et al., 2004; NICE, 2017) were released. This includes 
two systematic reviews examining RCTs that agree aquatic 
physiotherapy is better than land-based therapy for improving 
balance and quality of life (Cugusi et al., 2019; Neto et al., 
2020). Considering this evidence, it would be beneficial for 
all physiotherapy clinical practice guidelines for PD, including 
future editions of the European Guidelines for Physiotherapy in 
PD, to include aquatic physiotherapy to offer clinicians another 
intervention choice when treating clients with PD. 

Limitations
Although this study included a relatively small cohort of 
physiotherapists, the survey completion rate was high and 
there was a diverse range of participants from different age 
groups, work settings, and with variable years of experience. 
Nevertheless, this was a cross-sectional study with participants 

predominantly from Australia and care must be taken when 
generalising results internationally. This study did not collect 
data on years of experience working in neurorehabilitation, only 
total years working as a physiotherapist, and this information 
may have provided further insight into the participant pool. As 
recruitment was via the snowballing method and advertisements 
at conferences that the researchers attended, selection bias may 
have occurred. Due to differences between countries in terms 
of access to pool, hire costs, and maintenance, it may not be 
possible for all physiotherapists to use aquatic physiotherapy 
when treating clients with PD. Augmenting these results with in-
depth qualitative studies may confirm and aid in understanding 
why clinicians do or do not use aquatic physiotherapy in this 
population. The majority of the evidence supporting the use of 
aquatic physiotherapy in the PD cohort has been published after 
the last edition of the European Guidelines for Physiotherapy in 
PD; therefore, it is not unexpected that these guidelines do not 
contain recommendations regarding its use. 

CONCLUSION

Aquatic physiotherapy is not a well-utilised treatment technique 
for people with PD, despite evidence of its efficacy. Several 
therapist, environmental, and participant challenges were 
identified, with a large number of therapists not knowing what 
type of aquatic exercises to use. To improve utilisation of aquatic 
physiotherapy, further education for physiotherapists and an 
update in clinical practice guidelines for PD needs to occur.

KEY POINTS

1. Recent systematic reviews indicate that aquatic 
physiotherapy has a positive effect on mobility, balance, and 
quality of life in people with Parkinson’s disease (PD).

2. Aquatic physiotherapy is not a well-utilised modality among 
physiotherapists.

3. Several barriers from a physiotherapist perspective have been 
identified, such as knowing what exercises to use in the 
pool for this population, the falls risk and medical fragility of 
the clients, and safety when getting dressed in the change 
rooms. 

4. Physiotherapy clinical practice guidelines for PD require 
updating to include aquatic physiotherapy and further 
education needs to be provided to physiotherapists 
highlighting the benefits of this treatment modality.
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