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ABSTRACT

Musculoskeletal pain is known to be an associated symptom of Parkinson’s disease (PD). However, there is limited literature 
that describes the likelihood of shoulder pain and/or stiffness as an early presentation of the disease. The aim of this study 
was to determine the prevalence of shoulder pain and/or stiffness as an initial symptom of PD and to gain an understanding 
of physiotherapy awareness of this early symptom. Two cross-sectional, purpose-designed surveys were undertaken. A postal 
survey was mailed to 189 patients with PD and an online survey was emailed to 336 physiotherapists. A response rate of 63% 
was obtained for PD patients and 23% for physiotherapists. Of the patients with PD, 13% reported onset of shoulder pain and/
or stiffness within 5 years prior to diagnosis, with no reported past history of shoulder issues. Of these patients, 8% specifically 
reported shoulder symptoms as the initial manifestation of the disease. However, 74% of physiotherapists surveyed were unaware 
of the potential for the early presentation of this symptom. This study has reinforced the potential for shoulder pain and/or stiffness 
to be an early symptom of PD and has identified a key area for knowledge improvement for physiotherapists in order to reduce the 
potential of misdiagnosis and mismanagement of this symptom. 
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INTRODUCTION

Parkinson’s disease (PD) is the second most common 
neurodegenerative disorder in Australia (Deloitte Access 
Economics, 2015). The exact prevalence of PD is difficult to 
determine; however, it is estimated that there are 294 per 
100,000 people with the disease living in Australia (Deloitte 
Access Economics, 2015) and 210 per 100,000 people in New 
Zealand (Myall et al., 2017). This number is expected to increase 
with the growing population, and it has been suggested that 
it may double within the next 15 years (Hirsch et al., 2018). 
PD is a chronic, progressive condition associated with lifelong 
disability (Bohingamu Mudiyanselage et al., 2017; Haddad et 
al., 2017). This places a considerable burden on individuals, 
family, the health system, and society in general (Bohingamu 
Mudiyanselage et al., 2017). The financial burden alone for an 
individual living with PD in Australia has been suggested to be 
approximately $32,500 per year (Bohingamu Mudiyanselage et 
al., 2017). Symptoms of the disease are due to the progressive 

loss of dopamine producing neurons in the basal ganglia, and 
people living with Parkinson’s disease (PLWPD) generally do 
not present with symptoms until 60-80% of dopamine loss 
has occurred (Ya-Ting et al., 2015). Characteristic symptoms 
include tremor, muscle rigidity or stiffness, bradykinesia, and 
postural instability. More specifically, shoulder pain and/or 
stiffness has been reported as one of a number of early clinical 
manifestations of the disease and may be present years prior to 
the onset of the more commonly recognised features (Cleeves & 
Findley, 1989; Riley et al., 1989; Stamey et al., 2008; Schrag et 
al., 2014, Ya-Ting et al., 2015).

Shoulder pain has been reported to be more prevalent within 
PLWPD populations compared to the general population 
(Defazio et al., 2008; Madden & Hall, 2010). The underlying 
reason for the early presence of shoulder symptoms in PD has 
not been ascertained. It has, however, been speculated that 
rigidity and bradykinesia may go undetected due to being 
generalised and not specifically related to function. These 
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motor symptoms may lead to immobility, which may precipitate 
shoulder pain and dysfunction (Stamey et al., 2008). Shoulder 
pain and/or stiffness as an initial manifestation of PD is often 
unrecognised, misdiagnosed or improperly treated (Stamey et 
al., 2008). Misdiagnoses include arthritis, bursitis, rotator cuff 
disease and frozen shoulder (Jankovic, 2008; Riley et al., 1989; 
Stamey et al., 2008). In a survey of the Canadian population to 
investigate the relationship between PD and essential tremor, 
it was reported that 19% of 150 PLWPD described a diagnosis 
of frozen shoulder, or a spontaneous onset of pain and 
restriction of the shoulder (Riley et al., 1989). A similar English 
study reported 12% of 100 PLWPD described shoulder pain as 
their initial PD symptom, including 8% diagnosed with frozen 
shoulder prior to a diagnosis of PD (Cleeves & Findley, 1989). An 
American study also reported 11% of 309 PLWPD complained 
of shoulder pain, with 20% reporting their shoulder pain 
preceded the onset of motor symptoms (Stamey et al., 2008). 
Furthermore, Madden and Hall (2010) compared PD to controls, 
and concluded PLWPD have six times the odds (Odds ratio [OR] 
= 6; 95% confidence interval [CI] =1.69-21.6; p = 0.006) of 
having shoulder pain compared to those without PD. Failure to 
recognise this pain as a presenting symptom of PD could delay 
correct diagnosis as well as lead to unnecessary and potentially 
costly procedures (Stamey et al., 2008).

Early diagnosis and treatment of PD is important to limit the 
impact of the disease on quality of life and, potentially, lower 
long-term treatment costs (Deloitte Access Economics, 2015; 
Pagan, 2012). Schrag et al. (2014) found the rate of progression 
is faster in early PD compared to later in the disease course. As 
the condition progresses, the severity of symptoms increase and 
the burden on quality of life, as well as the proportion of costs 
involved, become greater (Deloitte Access Economics, 2015). 
Despite no cure being currently available for PD, regular exercise 
has been found to have a positive role, reduce the symptom 
burden, and slow the decline in functional ability, especially 
early in the disease (Bridgewater & Sharpe, 1996, Flynn et al., 
2019). Cardiorespiratory fitness has also been shown to be 
correlated with greater functional activity and ability, and as 
such, improved endurance could lead to improvements in overall 
function (Schenkman et al., 2012). The benefit of initiating 
medication early within the disease progression remains unclear 
(Connolly & Lang, 2014). However, evidence suggests the use of 
monoamine oxidase type B inhibitor in early PD provides small 
symptomatic benefit, and earlier initiation of rasagiline has been 
associated with slower long-term progression of symptoms 
(Hauser et al., 2009; Ives et al., 2004). Therefore, recognition 
of any early symptom of PD, including shoulder pain and/or 
stiffness, may facilitate earlier treatment and provide the best 
opportunity to maximise patient outcomes. 

Persons experiencing a painful and/or stiff shoulder will 
frequently present for physiotherapy treatment. During 2015-
2016, physiotherapists were the most common referral from 
GPs within Australia (Britt et al., 2016), with the majority of 
referrals being made for musculoskeletal problems (Dennis et 
al., 2018). Furthermore, over half of the people who access 
physiotherapy are self-referred (Dennis et al., 2018). Arguably, 
therefore, it is important that physiotherapists, along with 
other health professionals, recognise the potential for shoulder 
pain and/or stiffness to be an early manifestation of PD so 

that appropriate management can be initiated. Therefore, the 
research questions posed for this study were: 

1. What is the prevalence of shoulder pain and/or stiffness as 
an early symptom reported by newly diagnosed PLWPD in an 
Australian population? 

2. What are the characteristics and typical management 
strategies sought and received by PLWPD for shoulder pain 
and/or stiffness? 

3. How aware are physiotherapists of shoulder pain and/
or stiffness as a symptom of PD, and what are the typical 
interventions they apply? 

4. Are there any sub-groups of physiotherapists more aware of 
shoulder pain and/or stiffness as a symptom of PD?

METHODS

Two cross-sectional surveys were conducted. The first involved 
a postal survey of PLWPD to answer questions 1 and 2. The 
second involved an online survey of practising physiotherapists 
to answer questions 3 and 4. As there is no validated tool 
available that addresses the research questions, each survey 
was designed by the research team specifically for the purposes 
of this study. Both surveys were piloted with members of 
the respective target populations and revised prior to final 
dissemination. Involvement in this study by both PD and 
physiotherapy participants was voluntary, and no compensation 
was provided. Consent was implied if the anonymous postal 
survey was returned or the anonymous online survey was 
submitted. 

Participants
Recruitment of PLWPD 
Potential PLWPD participants were all newly diagnosed patients 
who attended the Parkinson’s clinic at a regional hospital in New 
South Wales between January 2014 and December 2018 (5-year 
period). The time since presentation to the clinic was restricted 
to the past 5 years to limit the risk of recall bias for participants 
when attempting to report initial symptoms and treatments. 
Cognitive decline is a continuous process that affects nearly all 
PLWPD over time and may lead to dementia in advanced disease 
(Aarsland et al., 2017). We did not exclude those with advanced 
disease or dementia (Balash et al., 2017), and consequently, we 
may have recruited those who have reduced capacity to evaluate 
and self-report their symptoms.

Recruitment of physiotherapists
Potential physiotherapist participants were all registered 
physiotherapists located within the local health district (LHD) 
who were either working in private clinics or outpatient 
physiotherapy departments at private and public hospitals. 
Employment type was restricted to private clinics and 
hospital outpatient departments to ensure the target was 
physiotherapists who would likely be responsible for the 
management of patients presenting with shoulder pain and/
or stiffness as an initial symptom. Private clinics within the 
LHD were identified using the “find a physio” function on the 
publicly available Australian Physiotherapy Association website. 
The private and public hospitals within the LHD were identified 
on the New South Wales government website. 
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Design
The questionnaire targeting PLWPD was a postal mail survey 
(Appendix A). The instrument consisted of 18 questions, 
incorporating both closed- and open-ended questions. It 
was categorised into three sections: section 1 requested 
demographic information; section 2 requested information 
regarding the onset of PD and initial symptoms; and section 
3 sought further information if the patient had experienced 
shoulder symptoms, and if so, the type of treatment they 
received from either a physiotherapist or other health 
professional. A letter of invitation and the survey were mailed to 
the potential participants’ last known postal address. Potential 
participants were asked to complete the anonymous survey and 
return it to the researchers in a reply post-paid envelope.

The questionnaire for physiotherapists was an online survey 
(Appendix B). It consisted of 17 questions and, similarly, 
incorporated closed and open-ended questions divided into 
three sections. Section 1 requested demographic and work 
experience information about the therapist, section 2 asked 
questions regarding typical physiotherapy management of 
shoulder pain and/or stiffness, and section 3 enquired about 
their knowledge of pain and/or stiffness as an early presenting 
manifestation of PD and management of this condition. Each 
practice/hospital was contacted by telephone to determine the 
number of potential participants at each site and to identify a 
contact email address. Each practice/hospital was sent an email 
and a letter by post to the address given. The email contained 
a flyer describing the project as well as a link to an information 
statement and the survey. Similarly, flyers corresponding to 
the number of physiotherapists working at the location were 
sent with the postal letter. The online survey was completed 
using QualtricsXM software, a secure platform provided by the 
research institution. Two reminder emails were sent to each 
physiotherapy setting at two and four weeks after the initial 
distribution. 

This study was approved by the Hunter New England Research 
and Ethics Committee (H-2019-0028) and co-registered with the 
University of Newcastle Human Research Ethics Administration 
(2018/ETH00631). Informed consent was obtained from both 
PLWPD and physiotherapists.

Data analysis 
Descriptive statistics, including means and standard deviations 
(SD), were calculated for demographic and ordinal data. A 
Pearson product-moment correlation coefficient was computed 
to assess the relationship between continuous variables. When 
variables were measured on an ordinal scale, a Spearman’s 
correlation was used. Chi-square tests were used to assess the 
relationship between two categorical variables, while Fisher’s 
exact test was used when cells had a frequency of fewer than 
five subjects. Regression analysis was conducted to assess the 
relationship between knowledge of shoulder pain/stiffness in PD 
and other variables. Statistical significance was set at p < 0.05. 
STATA 14.2 statistical software (STATA Corp, Texas) was used 
for all analysis. Data from open-ended questions were collated 
verbatim and then coded independently by two examiners. 
The open coding method of grounded theory, with line by line 
examination of responses and the development of a coding tree 

that represented the discrete ideas underlying each sentence 
or word, was used (Corbin & Strauss, 2008). This includes 
data describing the initial PD symptom, history of shoulder 
problems, treatment received by PLWPD, treatment prescribed 
by physiotherapists, and factors that would indicate PD. 

RESULTS

Participants with Parkinson’s disease 
A total of 189 PLWPD were invited to participate in the study; of 
these 120 returned completed surveys (63%). The demographic 
characteristics of the respondents are presented in Table 1. 

Table 1

Demographic Characteristics of Participants with Parkinson’s 
Disease

Demographic n (%)a

Age (years) Mean 68.4, SD 9.5
Age at PD diagnosis (years) Mean 59.7, SD 9.7 
Gender

Male 62 (52)
Female 58 (48)

Private health insurance 84 (70)
Born in Australia 100 (83)
Aboriginal or Torres Strait Islander 0 (0)
Highest level of education 

Did not complete high school 15 (13)
School certificate (year 10) 32 (27)
HSC (year 12) 6 (5)
Certificate/diploma 34 (28)
Bachelor’s degree 22 (18)
Postgraduate degree 9 (8)

Note. PD = Parkinson’s disease; SD = standard deviation.

a Except where indicated.

Description of initial symptoms
Tremor or shaking was reported as the initial recognised 
symptom by 57% of participants. The tremor occurred most 
predominantly in the upper limb: right (16%), left (12%), and 
unspecified (8%). Other reported initial symptoms included 
pain and stiffness (16%), difficulty with writing and hand 
function (13%), disturbed balance and gait (11%), reduced 
arm movement (9%), loss of smell (8%), weakness (5%), 
slow movement/bradykinesia (5%), altered speech (3%), 
paraesthesia/numbness (2%), and vivid dreams (1%).

Participants with shoulder pain and/or stiffness 
The majority of participants (73%) reported having experienced 
shoulder pain and/or stiffness. Of those, 53% reported the 
onset of shoulder symptoms prior to being diagnosed with PD, 
whilst 20% were “unsure” and the remainder (26%) reported 
the symptoms occurred after diagnosis. Of those reporting 
shoulder pain and/or stiffness prior to diagnosis, 43% reported 
“no past history of shoulder problems or injuries”. Of these, 
80% reported the symptoms manifested within 5 years before 
diagnosis, including 55% who reported the symptoms occurred 
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within 24 months prior to diagnosis, as shown in Figure 1. 
Specifically, 8% of participants reported shoulder symptoms as 
their initial manifestation of the disease, which was categorised 
as either stiffness (3%), pain (3%) or “shoulder problems” (2%). 

Of the participants who reported shoulder pain and/or stiffness 
prior to diagnosis and a past history of shoulder issues, rotator 
cuff injury (42%) was the most reported issue. Other previous 
shoulder problems included arthritis (19%), frozen shoulder 
(19%), injury from long-term work/sport (12%), bursitis (8%), 
fracture or bone spur (8%), and shoulder dislocation (4%). 
There was no statistically significant association between 
shoulder pain and/or stiffness as an initial symptom, with any 
other variables including age (r = -0.13, p = 0.27), age at PD 
diagnosis (r = 0.07, p = 0.59), gender (Chi2 = 0.42, p = 0.52) or 
education level (p = 0.48).

Participants who received physiotherapy
Of the participants who had experienced shoulder pain and/
or stiffness, 56% had received physiotherapy. The percentage 
of participants accessing physiotherapy did not differ 
significantly whether the shoulder symptoms occurred before 
or after diagnosis. A description of physiotherapy treatment/
management is presented in Table 2. Of the participants who 
received physiotherapy, 16% reported that the physiotherapist 
referred them to other services to review the shoulder 
symptoms. This included 8% to an orthopaedic surgeon, 
4% to a doctor/GP, and 2% to a chiropractor or another 
physiotherapist. 

Of the participants with shoulder pain and/or stiffness, 48% 
had received treatment other than physiotherapy. This included 
cortisone injection (20%), acupuncture (8%), surgery (5%), 
massage (5%), exercises (4%), medication (3%), and alternative 
therapy (2%).

Table 2

Physiotherapy Treatment for Shoulder Symptoms as Reported by 
Participants with Parkinson’s Disease 

Intervention n (%)

Stretching exercises 35 (71)
Home exercises 34 (69)

Strengthening exercises 31 (63)

Massage 25 (51)

Education and advice 19 (39)

Heat 18 (37)

Dry needling/acupuncture 11 (22)

Taping 7 (14)

Ice 7 (14)

Vibration 1 (2)

Physiotherapists 
A total of 157 health facilities were identified for inclusion in the 
study, consisting of 118 private practices, 27 public hospitals, 
and 12 private hospitals. However, at seven private practices 
and six public hospitals, the physiotherapist was unable to 
be contacted. A total of 144 facilities were therefore invited 
to participate in the study; two private practices declined 
participation, and 10 private hospitals were excluded because 
they did not provide outpatient physiotherapy. A total of 336 
physiotherapists were identified, with 76 (23%) responding 
to the survey, as shown in Figure 2. The demographic 
characteristics of the physiotherapy participants are described in 
Table 3.

Figure 1

Onset of Shoulder Pain and/or Stiffness Prior to a Diagnosis of Parkinson’s Disease 
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Table 3

Demographic Characteristics of the Physiotherapist Participants 

Demographic n (%)

Gender
Male 18 (24)
Female 58 (76)

Highest physiotherapy qualification 
Graduate diploma 8 (11)
Bachelor’s degree 51 (67)
Master’s degree 17 (22)
Doctorate 0 (0)

APA titled 18 (24)
Sports 6 (33)
Musculoskeletal 5 (28)
Sports and exercise 2 (11)
Neurology 1 (6)
Musculoskeletal and sports exercise 1 (6)
Not specified 3 (17)

Fellow of Australian College of Physiotherapists 2 (3)
Years practising physiotherapy

0 to 2 10 (13)
3-5 10 (13)
6-10 15 (20)
11-20 9 (12)
21-30 12 (16)
Over 30 20 (26)

Note. APA = Australian Physiotherapy Association.

Treatment of shoulder pain and/or stiffness
Of the 76 respondents, 95% (n = 72) reported treating patients 
with shoulder pain and/or stiffness. The average number of 
patients per month varied from 0 (1%), 1–5 (47%), 6–10 (38%), 
11–15 (13%) to >15 (1%). The reported typical management 
for shoulder pain and/or stiffness and the action taken if the 
patient did not respond to normal management is presented in 
Table 4. 

Shoulder pain and/or stiffness as an early symptom of 
Parkinson’s disease 
The majority of respondents (74%) reported that they were 
unaware that shoulder pain and/or stiffness could present as 
an early symptom of PD. There was no statistically significant 
association between awareness of the early symptom and 
level of qualification (p = 0.19), being titled (Chi2 = 1.15, p = 
0.28), work setting (Chi2 = 0.94, p = 0.33), number of years 
working (p = 0.75) or gender (Chi2 = 0.75, p = 0.78). Of the 
26% (n = 20) that did recognise this early symptom of PD, the 
presence of tremor was the most reported factor of patient 
presentation that raised suspicion of PD (60%). Other reported 
factors included gait impairments or reduced arm swing (45%), 
masked facial expression (30%), rigidity (30%), stiffness (25%), 
changes to speech (20%), reduced coordination/proprioception 
(20%), posture (20%), and balance issues or recent falls (15%). 
Of these 20 respondents, 85% further indicated that the 
management approach of shoulder pain and/or stiffness would 
change if PD was suspected. Altered management included 
referring the patient to their GP (80%); completing a more 
detailed assessment, including neurological assessment (65%); 
and referring the patient to a neurological physiotherapist, 
neurological support service or exercise group (50%).

Figure 2

Flow of Physiotherapy Participants Through the Study

Physiotherapists identified
n = 336

Private hospital
n = 5

Survey responses
n = 0 (0%)

Included surveys
n = 76 (23%)

Private practice
n = 300

Survey responses
n = 66 (19%)

Public hospital
n = 31

Survey responses
n = 18 (58%)

Excluded due to 
incomplete surveys

n = 8
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Table 4

Physiotherapy Management of Shoulder Pain and/or Stiffness

Management n (%)

Typical management

 Education and advice 68 (89)

 Strengthening exercises 68 (89)

 Stretching exercises 56 (74)

 Manual therapy 53 (70)

 Referral to GP for further management, e.g.  
 corticosteroid injection

17 (22)

 Dry needling 13 (17)

 Referral for orthopaedic opinion 12 (16)

 Electrophysical agents 7 (9)

 Taping 5 (7)

 Hydrotherapy 2 (3)

Management if the patient doesn’t respond to 
normal management
 Refer back to GP or medical officer in a  
 hospital setting

62 (82%)

 Manage with another physiotherapy option 27 (36%)

 Discharge with exercises and advice 8 (11%)

 Refer to another health professional 7 (9%)

 Refer to specialist 5 (7%)

 Imaging 4 (5%)

 Continue to work the patient 2 (3%)

DISCUSSION

The aim of this study was to investigate the prevalence of 
shoulder pain and/or stiffness as an early symptom of PD within 
an Australian population, and to gain an understanding of the 
physiotherapist awareness of this early symptom. This study 
used surveys of both persons diagnosed with PD as well as 
physiotherapists to explore these issues. To our knowledge, this 
is the first study of its kind to gather information from these two 
sources, which may facilitate earlier recognition and subsequent 
management of this disorder. 

It is well documented that musculoskeletal pain is associated 
with PD (Broen et al., 2012; Ha & Jankovic, 2012; Valkovic et al., 
2015). However, there is limited evidence reporting its presence 
as an initial PD symptom. Nevertheless, pain and stiffness 
related to the shoulder have been reported as an early symptom 
of the disease by a number of authors (Cleeves & Findley, 
1989; Madden & Hall, 2010; Riley et al., 1989; Stamey et al., 
2008, Schrag et al., 2014). In the current study, approximately 
three-quarters (73%) of PLWPD reported having experienced 
shoulder pain and/or stiffness in the past or currently. This 
is higher than the reported 38% for a general Australian 
population aged 55-74 years (Hill et al., 2010). Our findings are 
consistent with a study of 25 American PLWPD (Madden & Hall, 
2010), but the prevalence is also higher than in another two 
studies that reported between 11 and 43% (Riley et al., 1989; 

Stamey et al., 2008). This may be explained by differences in 
research methods, whereby Stamey et al. (2008) performed a 
retrospective analysis in which shoulder pain was not specifically 
sought during the examination, potentially resulting in under-
reporting. Similarly, we found the peak onset of shoulder 
symptoms to be 0–24 months prior to diagnosis, which is 
consistent with earlier reports (Riley et al., 1989), as was the 8% 
incidence of shoulder pain, stiffness or “shoulder problems” as 
the initial symptom (Cleeves & Findley, 1989; Riley et al., 1989). 
Furthermore, although not assessed in our study, two other 
studies have reported other typical symptoms of the disease 
present on the ipsilateral side to the shoulder symptoms in 16 
out of 19 cases (Riley et al., 1989) and all 12 cases (Cleeves & 
Findley, 1989). 

The pathophysiological process related to the development 
of shoulder symptoms in PLWPD has not been determined. 
It is postulated that rigidity and bradykinesia could lead to 
immobility and predispose subsequent shoulder dysfunction and 
discomfort (Stamey et al., 2008). As the aetiology is unclear, the 
misdiagnosis of PD-related shoulder symptoms may commonly 
occur. This may have occurred in those respondents reporting 
the onset of pain and/or stiffness prior to PD diagnosis and a 
past history of shoulder problems. Of this sample, 25% reported 
the onset of symptoms within 24 months of a PD diagnosis, 
and had received a diagnosis of either frozen shoulder, rotator 
cuff tear, bursitis or arthritis – all of which have been identified 
as potential misdiagnosis for PD-related problems (Jankovic, 
2008; Riley et al., 1989; Stamey et al., 2008). Findings from 
previous research are similar: one study found 8% of PLWPD 
reported frozen shoulder as their initial PD symptom (Riley et 
al., 1989). Another study reported that 8% of PLWPD sought 
medical advice for their shoulder pain prior to diagnosis of PD 
and received a diagnosed of frozen shoulder (Cleeves & Findley, 
1989). Therefore, it is possible that recognition of this symptom 
as part of the PD disease process could have resulted in earlier 
and potentially more appropriate treatment for this group of 
PLWPD. 

With the evidence supporting shoulder pain and/or stiffness as 
an early symptom of PD, it is essential that health professionals 
both recognise and understand how to appropriately manage a 
patient with this presentation. Our results demonstrate limited 
knowledge of shoulder symptoms as an initial symptom of 
PD, with only 26% of respondents reporting awareness of 
this relationship. This lack of awareness may result in patients 
receiving inappropriate investigations and treatment, resulting 
in delayed management of the disease. To our knowledge, this 
has not previously been investigated, and comparison with 
other cohorts of physiotherapists is not possible. Our responses 
included physiotherapists from metropolitan, rural, and 
remote areas, with a large distribution in years of experience 
and average number of patients treated with shoulder pain 
and/or stiffness each month. Therefore, this study provides a 
good approximation of the overall Australian physiotherapy 
population and suggests that the lack of awareness is across 
multiple physiotherapy domains.

The physiotherapy treatment for shoulder pain and/or stiffness 
reported by the physiotherapists was very similar to that 
reported by the PLWPD. The main variation was 89% of 
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physiotherapists reported providing education and advice, 
while only 39% of patients reported receiving it. The signs 
and symptoms that the physiotherapists reported that raised 
suspicion of PD included tremor; gait impairments; impaired 
writing and hand function; slow or altered speech; altered or 
reduced sense of smell; and reduced balance, proprioception, 
and coordination. All of these were common initial symptoms 
reported by PLWPD participants within our study as well as 
by other research (Sveinbjornsdottir, 2016). Furthermore, the 
majority (82%) of physiotherapists reported they would refer 
the patient to a GP or medical officer if their symptoms did 
not respond to normal management, which could lead to 
further delays in receiving appropriate management. However, 
it highlights the importance for all medical professionals to 
recognise shoulder pain and/or stiffness as a potential early 
symptom of PD, and the appropriate treatment path to follow. 

There are a number of limitations to this study. Both surveys 
had good response rates from the target populations (Daikeler 
et al., 2020). However, there may be limitations with external 
generalisability, as the PLWPD were sourced from one clinic 
and a limited number of physiotherapists sourced from one 
LHD. Furthermore, both surveys were subject to responder 
bias and may have attracted patients with shoulder pain 
and physiotherapists with an interest in PD. Although typical 
treatments provided/received for shoulder pain/stiffness were 
recorded, the response to treatment was not investigated 
within the study. Also, the surveys used were designed for 
this study, and although they were piloted, they are not 
validated instruments. As a result, the use of a non-validated 
instrument with a focus on pain/stiffness may have led to an 
overestimation of self-reported shoulder symptoms (Buhman 
et al., 2017) or recruitment bias of participants with experience 
of those symptoms. Increasing the sample size and widening 
the sampling frame may provide greater insight into this issue. 
Finally, combining a similar survey approach with focus groups 
or qualitative interviews to gain a clearer understanding and 
expand on the pattern and description of pain and/or stiffness 
may provide further valuable insight.

It is important for health professionals, in particular first-line 
practitioners, to consider the possibility of a PD diagnosis 
when a patient presents with shoulder symptoms. The clinical 
reasoning process should carefully consider all presenting 
features when assessing patients with a painful and/or stiff 
shoulder to ensure an accurate diagnosis and, therefore, an 
appropriate management pathway is followed. As the results 
indicate, the majority of physiotherapist respondents are 
currently unaware of this early manifestation. Therefore, further 
education and professional development may be needed to 
avoid inappropriate investigations and treatment. The lack 
of understanding between shoulder pain and/or stiffness as 
an early symptom of PD and the other variables investigated 
within the study increases the need for education, as there 
are no other indicators that allude to the possibility of a PD 

diagnosis. Following the delivery of education, repeating the 
survey in the future may also be valuable to determine whether 
the knowledge and awareness of physiotherapists on this topic 
changes over time. 

CONCLUSION

This study provides important insight from both a patient and 
physiotherapist perspective into shoulder pain and/or stiffness 
as an early or initial symptom of PD. The study has identified a 
high prevalence of shoulder pain and/or stiffness as an initial 
symptom of PD and limited physiotherapist knowledge on this 
topic. As such, a key focus area for physiotherapy professional 
development has been identified. Increasing the knowledge 
and awareness of health professionals on this topic may lead to 
earlier and accurate diagnosis for PLWPD, which would facilitate 
appropriate treatment and reduce the costs associated with 
misdiagnosis and mismanagement. Although our results reflect 
an Australian perspective, arguably they could be generalised 
to other countries, including New Zealand, with similarities in 
population and provision of health care.

KEY POINTS 

1. Almost one in 10 patients with Parkinson’s disease report 
shoulder pain and/or stiffness as the initial symptom of 
Parkinson’s disease.

2. Many patients with Parkinson’s disease reported the onset 
of shoulder pain and/or stiffness within 5 years prior to 
diagnosis, without a past history of shoulder issues.

3. Physiotherapists have limited knowledge and awareness 
of shoulder pain and/or stiffness presenting as an early 
symptom of Parkinson’s disease.
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Appendix A

SURVEY FOR PATIENTS WITH PARKINSON’S DISEASE

These questions ask background information about you

1. In what year were you born?

2. What is your gender?  Male  Female  Other

3. What is your postcode? 

4. In what country were you born? 

5. Do you identify as Aboriginal or Torres Strait Islander?

 Yes, Aboriginal 

 Yes, Torres Strait Islander

 Yes, both Aboriginal and Torres Strait Islander

 No

6. Which response best describes your highest level of 
education completed? 

 Did not complete high school

 School certificate (year 10)

 Higher school certificate (year 12)

 Certificate/diploma (TAFE)

 Bachelor degree

 Postgraduate

7. Do you have private health insurance?

 Yes  No

These questions ask about your Parkinson’s disease 
symptoms

8. How old were you when you were diagnosed with 
Parkinson’s disease? 

9. What was the first Parkinson’s disease symptom you 
experienced? 

10. Have you ever experienced shoulder pain and/or stiffness?

 Yes  No

 If you answered No to the last question, you do not need to 
continue, and you have now completed the survey.

 If you answered Yes, please continue.

These questions ask about your shoulder symptoms

11. Did the shoulder pain and/or stiffness occur before your 
diagnosis of Parkinson’s disease?

 Yes  No (go to question 13) 

 Unsure (go to question 13) 

12. How long prior to your Parkinson’s disease 
diagnosis did you experience pain and/or stiffness? 

13. Do you have a past history of any shoulder problems, e.g. 
rotator cuff problem, arthritis?

 Yes  No

If yes, please describe: 

14. Have you seen a physiotherapist for your shoulder pain and/
or shoulder stiffness?

 Yes  No

15. If yes, what treatment did you receive from the 
physiotherapist for your shoulder? 

Please tick all that apply.

 Education and advice  Stretching exercises

 Taping  Strengthening exercises

 Ice  Home exercises

 Heat  Massage

 Dry needling/acupuncture  

 Other, please describe: 

16. Did the physiotherapist refer you to someone else to 
review your pain and/or shoulder stiffness, e.g. another 
physiotherapist, a chiropractor, an orthopaedic surgeon?

 Yes  No

If yes, please describe: 

17. Have you had any treatment other than physiotherapy 
for your shoulder pain and/or stiffness, e.g. acupuncture, 
cortisone injection, surgery, other?

 Yes  No

If yes, please describe: 

18. Would you like to provide any further comments?

Thank you for completing this survey. Your time and 
contribution are greatly appreciated.
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Appendix B

SURVEY FOR PHYSIOTHERAPISTS (FORMATTED INTO 
QUALTRICS)

1. What is your current primary/main physiotherapy work 
setting?

 Private practice

 Public hospital

 Private hospital

2. What is the postcode of the location of your primary/main 
physiotherapy workplace? 

3. What is your gender?

 Male  Female  Other

4. How many years have you been practising as a 
physiotherapist?

 0-2

 3-5

 6-10

 11-20

 21-30

 Over 30

5. What is your highest physiotherapy qualification?

 Graduate diploma

 Bachelor’s degree

 Master’s degree

 Doctorate

6. Are you an Australian Physiotherapy Association titled 
member? 

 Yes  No

(Condition: No is selected. Skip to question 9)

7. If yes, please indicate the national group to which your 
titling was awarded, e.g. musculoskeletal, sports, neurology.

8. Are you a fellow of the Australian College of 
Physiotherapists?

 Yes  No

9. Do you see patients with shoulder pain and/or stiffness?

 Yes  No

(Condition: No is selected. Skip to question 13)

10. If you do see patients with shoulder pain/stiffness, on 
average, how many new patients would you see in a 
month?

 0

 1-5

 6-10

 11-15

 >15

11. If you diagnose a patient with shoulder pain/stiffness, what 
is your typical management? Please select all that apply.

 Education and advice

 Electrophysical agents

 Manual therapy

 Dry needling

 Strengthening exercises

 Stretching exercises

 Referral to GP for further management, e.g. 
corticosteroid injection

 Referral for orthopaedic opinion

 Other, please specify:

12. If a patient doesn’t respond to your usual management, 
what do you do? Please select all that apply.

 Manage with another physiotherapy option

 Discharge with no referral

 Discharge with exercises and advice

 Refer to another health professional, e.g. exercise 
physiologist, acupuncture

 Refer back to GP or medical officer in a hospital setting

 Other, please specify:

13. Before reading the information accompanying this 
questionnaire, were you aware that shoulder pain and/
or stiffness is frequently an early symptom of Parkinson’s 
disease?

 Yes  No

(Condition: No is selected. Skip to: Question 17)

14. If you examine a patient with shoulder pain and/or stiffness, 
what factors of their presentation would make you suspect 
Parkinson’s disease?

15. Would your management of shoulder pain/stiffness differ if 
you suspected Parkinson’s disease?

 Yes  No

(Condition: No is selected. Skip to: Question 17)

16.  If you examine a patient with shoulder stiffness and 
suspect it may be due to Parkinson’s disease, what is your 
management? Please select all that apply.

 Do a more detailed assessment, including assessment of 
any neurological symptoms

 Refer the patient to a neurological physiotherapist/
neurological support group/exercise group?

 Refer the patient to their GP

 Other, please specify:

17. Do you have any further comments that you think may be 
useful to the research team?


