
RESEARCH ARTICLE

Disability and Rehabilitation
2025, VOL. 47, NO. 2, 414–424

An online pain management program for people with hypermobile 
Ehlers-Danlos Syndrome or hypermobility spectrum disorder: a three-staged 
development process

Min Tze Chewa , Emre Ilhana , Leslie L. Nicholsona , Sarah Kobayashib  and Cliffton Chanb 
aDepartment of Health Sciences, Faculty of Medicine, Health and Human Sciences, Macquarie University, Sydney, NSW, Australia; bKolling Institute, 
Faculty of Medicine and Health, University of Sydney, Sydney, NSW, Australia

ABSTRACT
Purpose:  Hypermobile Ehlers-Danlos Syndrome (hEDS) and hypermobility spectrum disorder (HSD) are 
painful, chronic and multi-systemic conditions. No online pain management programs for hEDS/HSD 
currently exist. We aimed to develop one by exploring what people with hEDS/HSD want in such 
programs.
Materials and methods:  A Delphi was conducted via online surveys of stakeholders: participants with 
hEDS/HSD and healthcare professionals (HCP). In survey 1, participants were asked if a hEDS/
HSD-specific online pain management program was important, listing up to 20 topics important to 
know about pain. In survey 2, participants rated the importance of those topics. Consensus was set as 
≥75% rating of at least “important”. Using topics that reached consensus, the online program was 
developed. Usability testing was performed using the Systems Usability Scale (SUS).
Results:  396 hEDS/HSD and 29 HCP completed survey 1; 151 hEDS/HSD and 12 HCP completed 
survey 2. 81% of hEDS/HSD and 69% of HCP rated a hEDS/HSD-specific program as at least “important”. 
Thirty-five topics reached consensus to guide content for the HOPE program (Hypermobile Online Pain 
managemEnt). SUS score was 82.5, corresponding to “high acceptability”.
Conclusions:  A hEDS/HSD-specific online pain management program is important to stakeholders. 
Utilising a Delphi approach to incorporate stakeholder input, an evidence-informed and user 
appropriate program was developed.

	h IMPLICATIONS FOR REHABILITATION
•	 Pain is one of the most common and impactful symptom affecting those with Hypermobile 

Ehlers-Danlos Syndrome (hEDS) and hypermobility spectrum disorder (HSD).
•	 Online pain management programs are effective in other chronic conditions such as Fibromyalgia 

and Rheumatoid Arthritis, but there are no programs specific for hEDS/HSD.
•	 People with hEDS or HSD and healthcare professionals with experience in these conditions feel that 

an online pain management program specific to their condition is important; consensus revealed 
thirty-five key topics important to these stakeholders.

•	 The first hEDS/HSD-specific online pain management program, called HOPE, was developed with 
stakeholder input and usability tested, ready for clinical trial testing.

Introduction

Ehlers-Danlos Syndromes (EDS) are a group of heritable connective 
tissue conditions. Chronic pain is reported in up to 90% in these 
groups [1,2], approximately three times more than general 
population-based estimates [3]. Pain mechanisms in EDS are com-
plex and enigmatic, including a combination of nociceptive, neu-
ropathic and nociplastic pain [4]. The interplay between these 
pain mechanisms in EDS are unique, as multiple mechanisms 
often contribute to each pain episode (e.g. recurrent acute on 
chronic injuries), and numerous body systems are simultaneously 
involved (e.g. musculoskeletal, autonomic, neurological, 

gastrointestinal). Given this unique complexity, people with EDS 
struggle to understand and manage their pain [5]. There is evi-
dence to support that EDS-specific multidisciplinary pain man-
agement programs are effective [6–8]. However, the ones 
empirically tested are mostly in-person and are not easily acces-
sible. To the authors knowledge, there are only two studies look-
ing at online treatment for people with EDS that included pain 
outcome measures [9,10]. However, these two studies used very 
specific psychology interventions (one using Positive Psychology 
Interventions and the other using meditation). There is a need 
for readily accessible EDS-specific pain management strategies 
that adopt multidisciplinary or a wider biopsychosocial approach.
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Online pain management programs are easily accessible and 
significantly improve pain intensity, health-related quality of life 
and depression in chronic, widespread musculoskeletal conditions 
[11]. These programs are generic [12,13] or condition-specific 
[14,15]. They include pain education (e.g. pain neuroscience or 
condition-specific pain education) and/or management strategies 
(e.g. cognitive, behavioural or coping strategies, symptom man-
agement or problem-solving skills). However, their effects have 
not been explored in EDS and there are no EDS-specific programs 
incorporating comprehensive stakeholder input currently avail-
able [11].

While EDS clinical guidelines recommend pain management 
strategies [16,17], these guidelines omit the views of people with 
EDS. There is one qualitative study using focus group interviews 
of patients and researchers that provide stakeholder recommen-
dations for self-management interventions. Participants wanted 
tailored education about the condition, pain control and self-help 
strategies [18]. Engagement with stakeholders, namely those with 
lived experience and healthcare professionals or researchers with 
relevant clinical expertise, will enrich the content development 
of EDS-specific online pain management programs [19]. Using an 
online, anonymous, Delphi method permits consensus-building 
and equal opportunity for each participant to provide feedback 
[20]. Stakeholder involvement through consensus building aligns 
the program content to current needs, facilitating program 
engagement and relevance [21], especially since EDS subgroups 
are clinically different and have unique pain management needs.

Hypermobile-EDS (hEDS) is the most common subgroup of 
EDS. The diagnosis of hEDS is based on the 2017 EDS International 
Classification [22]. Another hypermobility condition presenting 
similarly to hEDS but not fitting the diagnostic criteria is hyper-
mobility spectrum disorder (HSD). This diagnosis is made after 
ruling out differential diagnoses, including hEDS. Population stud-
ies suggest that their collective prevalence may be as high as 1 
in 500 [23]. Therefore, we have chosen to focus on hEDS and HSD.

The aims of this study were threefold: 1) collect opinion and 
determine consensus from stakeholders about topics they consider 
important for a hEDS/HSD-specific online pain management pro-
gram, 2) develop an online pain management program, and 3) 
alpha-test the program for usability.

Methods

Overview

This study comprised of three stages to address the three aims. 
The first stage included two online surveys - the first survey to 
collect stakeholder opinion and a follow-up survey for consensus 
making. The second stage involved the development of the online 
pain management program. The third stage was an alpha-testing 
of the website. The project was approved by Macquarie University’s 
human research ethics committee (reference number 
520221219241862).

Participants and recruitment

Stage 1: Delphi surveys 1 and 2
Inclusion criteria stipulated that hEDS/HSD participants be 18 years 
or older, diagnosed with hEDS/HSD (or previously known as Joint 
Hypermobility Syndrome/EDS-hypermobile type) by a medical 
doctor. We excluded participants who did not have access or 
adequate skills to navigate the internet and/or computer, who 
were unable to provide informed consent online and who were 

not able to read and/or communicate adequately in English. We 
also included healthcare professionals (HCP) with at least five 
years of experience treating individuals with hEDS/HSD and/or 
conducting hEDS/HSD-related research. We sought 20 participants 
from each group of stakeholders. Participants were recruited 
through advertisements on Facebook groups, the Ehlers-Danlos 
Society page and their social media pages, emails to HCP and 
clinics/hospitals in the HCP directory available on the EDS Society 
webpage, and online search of medical researchers of hEDS/HSD 
whose contact details were publicly available.

Stage 2
No participants were involved in stage 2 as this stage was focused 
on program development.

Stage 3
Inclusion criteria for usability testers were final year or recent 
(within 4-years) graduates from physiotherapy or medicine from 
the university. We sought five participants through advertisements 
on their online university community announcement page. We 
chose this sample of convenience as respondents to other online 
studies of hEDS and HSD participants are often younger and 
educated, with 52% to 81% reporting at least university level 
education [24–26].

Procedures

The modified Delphi method was guided by recommendations 
from Conducting and Reporting Delphi Studies [27] using an 
online survey (Figure 1). Similar approaches have been used in 
other health conditions [28–30]. Two or three rounds of 
consensus-making have been recommended, so we chose two 

Figure 1.  Flowchart of Delphi process. HCP = Healthcare professional, 
hEDS = hypermobile Ehlers-Danlos Syndrome, HSD = Hypermobility Spectrum 
Disorder.
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rounds due to time and resources available [31]. Three of the 
authors (EI, LN and CC) have previous experience with the utili-
zation of the Delphi technique in clinical research. Both rounds 
of anonymized surveys were tested by all authors before they 
were made available to consenting participants. At the end of 
survey 1, participants were given the option to take part in survey 
2 and their email addresses were collected on a separate link so 
that all responses were anonymous. We analyzed only the surveys 
of participants who completed and submitted their responses to 
each survey. Stage 1 surveys were conducted on LimeSurvey [32] 
and stage 3 on Research Electronic Data Capture (REDCap) [33,34] 
as technical functions in REDCap were better suited for this survey.

Stage 1: Delphi surveys 1 and 2
Survey 1. This survey asked participants to: i) list up to 20 of the 
most important, but not necessarily in order of importance, 
topics/information that people with hEDS/HSD should know 
about their pain to aid self-management (see supplement A); ii) 
rate the importance of a condition-specific program on a 7-point 
Likert scale (very important to very unimportant); and iii) provide 
their opinion on program parameters including: length of the 
program, frequency, the importance of online HCP contact as 
part of the program and how regular it should be (Supplement 
A). Additionally, only hEDS/HSD participants were asked to rate 
the importance of including quizzes, real-life case examples and 
online discussion forums. Responses were collated using Microsoft 
Excel (Version 16.79.2, United States). Responses were individually 
analyzed by two authors (MTC and either EI, LN or CC) who 
grouped them into minor topics using single concepts, and any 
disagreements in grouping were resolved by discussion. The 
authors then discussed the naming of each minor topic and came 
up with questions to elaborate on each concept to help 
participants understand each minor topic. The authors grouped 
related minor topics into major topics to allow a clearer 
presentation in survey 2 (Supplement A). Consensus by the 
authors was reached on all topics before presenting the list of 
topics to participants in survey 2.

Survey 2.  Participants were asked to rate the importance of 
each minor topic using a 7-point Likert scale (very important 
to very unimportant). A priori consensus was set as ≥75% of 
participants rating a minor topic at least as “important” (i.e., 6 
or 7 on the Likert scale) for that minor topic to be placed into 
consideration for inclusion in the program. Reminder emails 
were sent to both groups of participants before the closing 
date of survey 2. Where there was a lack of concordance in 
topics to be included between groups according to the a priori 
consensus level, the authors made the final decision on whether 
to include the topic.

Stage 2: Program development
To create the content for the program, Hypermobile Online Pain 
ManagemEnt (HOPE), the authors used topics that reached con-
sensus through the Delphi surveys. All content was written and 
edited by MTC, EI, LN and CC. MTC and CC are practicing 
Physiotherapists and researchers in hEDS/HSD. Specific content 
review was provided by a rheumatologist with expertise in hEDS/
HSD. The authors also sought external advice for certain topics 
that required medical expertise. The program was built on the 
WordPress platform, with the LearnDash (Liquid Web, 2023) 
Learning Management System (LMS) plugin. WordPress was chosen 
based on the availability of local expertise and resources. The 

website was managed by Macquarie University’s Research Data 
and Software (RDS) team. Due to the sensitive nature of the 
website, login with 2-factor authentication for security was 
required.

Stage 3: Alpha-testing
Feedback about the usability of the website was obtained using 
the Systems Usability Scale (SUS) [35–37], presented as an online 
survey using REDCap. Following each question of the SUS, testers 
who rated items negatively (e.g. strongly disagree) were given an 
opportunity to provide suggestions on how to improve that aspect 
of usability. A last question “How can we improve on the 
user-friendliness of this website” was included to seek any other 
feedback. Participants were provided with a $50AUD electronic 
gift card as an appreciation of their time in testing the usability 
of the website.

Data analysis

Data analysis using Microsoft Excel enabled descriptive analysis 
for participant demographics (age, gender identity, country), 
response rates and drop-out rates. Percentages for ratings and 
consensus results (with their means ± standard deviations) were 
calculated using Excel. The SUS scoring and analysis were per-
formed using a recommended scoring equation (38), on Excel. 
Score interpretation was performed based on a curved grading 
scale for the SUS [37,38].

Results

Stage 1: Delphi survey 1 participant numbers and 
demographics

Survey 1 for hEDS/HSD participants, planned for six weeks from 
September to November 2022, was closed after four weeks due 
to exceeding our planned recruitment number.

Out of 669 hEDS/HSD responses to survey 1, 408 were com-
plete (Figure 2). Of the 408, 12 did not meet our inclusion criteria 
of being diagnosed by a medical practitioner, leaving 396 com-
pleted and eligible surveys for analysis. Out of 44 HCP responses, 
32 were complete (Figure 2). From these, three were excluded as 
they did not have at least five years of experience working with 
hEDS/HSD, leaving 29 completed and eligible surveys for analysis. 
Participant demographics are shown in Table 1.

Stage 1: Survey 1 topic results

All topics from the participant surveys were collated and summarized 
into 41 minor topics (Supplement B). Sixty-nine percent of HCP and 
81% of hEDS/HSD participants rated an online pain management 
program for hEDS/HSD as “important” or “very important” (Figure 
3a). Overall, most participants felt it should run for 1 h/week (52% 
HCP and 43% hEDS/HSD) for 6-weeks (24% HCP and 23% hEDS/
HSD) (Figure 4a,b). The majority of participants (69% for both HCP 
and hEDS/HSD) felt it was “important” or “very important” to have 
regular online contact with a trained HCP as part of the program 
(Figure 3b), and this contact should be fortnightly (38% of HCP and 
33% of hEDS/HSD) (Figure 4c). In addition, participants with hEDS/
HSD rated real-life case examples most highly, followed by online 
discussion forums, then quizzes (76%, 73% and 30%, respectively 
rated “important” or “very important) to be a part of the online 
program (Figure 3c).

https://doi.org/10.1080/09638288.2024.2351180
https://doi.org/10.1080/09638288.2024.2351180
https://doi.org/10.1080/09638288.2024.2351180
https://doi.org/10.1080/09638288.2024.2351180
https://doi.org/10.1080/09638288.2024.2351180
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Stage 1: Delphi survey 2 participant numbers and 
demographics

Two-hundred and thirty-seven hEDS/HSD participants and 17 HCP 
provided their email addresses for survey 2 (Figure 2). 178 hEDS/
HSD and 13 HCP participants responded to the email (survey 2 
opened for 8 weeks from December 2022 to January 2023). Of 
these, 154 hEDS/HSD participants and 12 HCP completed the 
survey. Three hEDS/HSD participants who took part in survey 2 
were not diagnosed by a medical practitioner and were excluded; 
this can be the case since both surveys were anonymous and 
unlinked. This left 151 hEDS/HSD and 12 HCP completed and 
eligible responses for analysis (Figure 2).

Stage 1: Survey 2 consensus results

Of the 41 minor topics from Survey 1, 27 reached consensus in 
both groups. Nine minor topics did not reach consensus between 
groups (Supplement B). The authors discussed each of these nine 
topics based on the three components of evidence-based 

healthcare: the preferences of hEDS/HSD participants, the current 
best evidence on the management of pain, and the clinical exper-
tise of the authors in managing pain patients with hEDS/HSD. 
Consequently, the authors decided to include eight of those minor 
topics in the program (Supplement B). “Medical trends for pain 
and/or injury”, “Surgery for pain and/or injuries and post-surgical 
care”, “Goal setting and realistic expectations” and “Social engage-
ment” hEDS/HSD [39]. “Cognitive, behavioural and emotional strat-
egies” were included as psychosocial contributors are important 
to consider in hEDS/HSD and are recommended as clinical rec-
ommendations for pain management in EDS [16,17,40]. “Nutrition 
and dietetics” and “Environmental factors” were included as anec-
dotal and research evidence that suggests how these may affect 
the experience of pain and are important to consider when mak-
ing lifestyle changes [41–45]. Lastly, “Hope and reassurance” was 
included as a topic because these concepts formed the basis of 
this online pain management program. Like many other research-
ers and clinicians working to improve the quality of care for hEDS 
and HSD, we set out on this research path to change, inform, 
empower and signal hope [46].

Figure 2.  Participant response rate flowchart. HCP = Healthcare professional, hEDS = hypermobile Ehlers-Danlos Syndrome, HSD = hypermobility spectrum disorder, 
SD = standard deviation.

https://doi.org/10.1080/09638288.2024.2351180
https://doi.org/10.1080/09638288.2024.2351180
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In total, 35 minor topics were included in the program. Topics 
that were not included are outlined in Supplement B. The authors 
discussed and categorized the topics into six domains to struc-
ture the program in a logical and coherent manner (Figure 5).

Stage 2: Development results

The six domains of content were divided into 12 modules, and 
content in each module was tailored to take approximately 30 min 
to complete. This allowed the program to adhere to the one hour 
per week, for 6-weeks, that our Delphi participants felt was appro-
priate. The title of each module and their descriptor is outlined in 
Supplement B. We used in-built features offered in the LearnDash 
LMS to build the online HOPE program. Some of the features 
included were the ability to create distinct modules and enable 
progress tracking to support learning outcomes. We also included 
photographs (e.g. kinesiotaping of the shoulder), images (e.g. con-
cept map of the biopsychosocial contributors of pain), and down-
loadable content (e.g. symptom checker and action plan template) 
to supplement the online material. There were checkpoints in most 
modules to promote participant reflection about their pain expe-
riences and content learnt so far, to encourage development of 
individualized pain self-management strategies and to foster healthy 
lifestyle and behavioural changes. We also included “take home 

messages” as a summary at the end of each module to highlight 
the significance of the content covered in that module.

Stage 3: Alpha test participant numbers and demographics

Five participants were recruited for usability testing. Their demo-
graphics are presented in Table 2.

Stage 3: Usability test results

The average SUS score was 82.5, corresponding to a 90-95 per-
centile range and an ‘A’ grade [37,38]. Participant 1 commented 
that the content was “very very wordy” and participant 3 com-
mented that the “writing is very small making it hard to see at 
times”. Participant 2 pointed out that they had to click twice on 
certain buttons to mark a module as complete and to move to 
the next page. Participant 4 reported that the website used a lot 
of processing power on Chrome. Accordingly, we reduced word 
count and adjusted font sizes and recommended which web 
browsers to use. We created a frequently asked questions page 
that explained how the navigation buttons worked as the button 
functions could not be changed due to the limited functionality 
of Wordpress. Individual scores of each usability participant are 
presented in Supplement C.

Discussion

Based on a large survey of people with hEDS/HSD and healthcare 
professionals, an online pain management program specific for 
hEDS/HSD is important. The topics that they feel people with 
hEDS/HSD should know about their pain can be captured in six 
domains that involve: understanding their condition; knowledge 
about the biology of pain in hEDS/HSD; information about access 
to healthcare; medical, surgical and pharmacological pain man-
agement options; non-pharmacological pain management options; 
and how neurodiversity and pelvic health relate to pain in hEDS/
HSD. Based on these results, we created the first hEDS/HSD-specific 
online pain management program. Usability testing of this website 
on a group of participants of comparable age and education level 
to hEDS/HSD participants in other studies suggests that this online 
pain management program was highly acceptable in terms of 
usability [35], providing assurance that it will be usable in similar 
hEDS/HSD groups.

Key findings

Many of the topics that reached consensus reflected participant 
desire for pain education, self-management skills and active man-
agement strategies. Passive management strategies such as ther-
motherapies (e.g. heat packs) and complementary or alternative 
medicine (e.g. Alexander technique, craniosacral therapy) did not 
reach consensus in either participant groups. These findings 
strongly echo a recent qualitative study reporting that people 
with hEDS/HSD want active strategies for their pain [18]. To pro-
vide value-based healthcare for people, we need to align man-
agement strategies to what stakeholders regard as important [47]. 
We suggest that healthcare professionals and people with hEDS/
HSD should work together as a partnership, and explore high-value 
health care, including the utilization of EDS-specific and 
peer-reviewed pain management strategies such as the HOPE 
program to deliver education and address the biopsychosocial 
model of pain in its entirety.

Table 1. H CP and hEDS/HSD participant demographics.

HCP number (%)
hEDS/HSD number 

(%)
Gender
Man/Male 3 (10) 17 (4)
Woman/Female 26 (90) 354 (89)
Non-binary 0 (0) 22 (6)
Prefer not to answer 0 (0) 0 (0)
Othera 0 (0) 3 (1)
Age (years)
Mean 47.8 37.2
Range 29 to 68 18 to 76
SD 11.1 12.2
Country of practice/residence
Asia 0 (0) 3 (0.76)
Africa 0 (0) 4 (1.01)
North America 12 (41) 186 (46.97)
South America 0 (0) 3 (0.76)
Antarctica 0 (0) 0 (0)
Europe 4 (14) 104 (26.26)
Oceania 13 (45) 96 (24.24)
HCP
Main profession
Medical doctor 2 (7)
Researcher 0 (0)
Dietitian 0 (0)
Physiotherapist 19 (66)
Occupational therapist 1 (3)
Speech therapist 0 (0)
Exercise physiologist 0 (0)
Chiropractor 0 (0)
Otherb 7 (24)
Years of experience
Average 11.78
Range 5 to 27
SD 6.47
hEDS/HSD
Diagnosed by
Medical doctor 124 (31)
Rheumatologist 141 (36)
Geneticist 131 (33)
a1 Transmasculine, 1 Transgender, 1 Man/non-binary.
b1 Osteopath, 1 Natural Health practitioner, 1 Clinical Nutritionist and Lifestyle 
Medicine Practitioner, 1 Nutritional Therapist, 2 Psychologists/Clinical psycholo-
gist, 1 Podiatrist.

https://doi.org/10.1080/09638288.2024.2351180
https://doi.org/10.1080/09638288.2024.2351180
https://doi.org/10.1080/09638288.2024.2351180
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An important topic that reached consensus needing further 
exploration is “self-advocacy and awareness”. The fact that 93% 
of people with hEDS/HSD in this survey felt that self-advocacy 
for their pain was necessary as a management strategy highlights 
the medical challenge that people with hEDS/HSD face. This is 
not a surprising finding, considering growing evidence of the 
under-recognition and poor medical and allied health manage-
ment of hEDS and HSD [5,48–50], including reporting of 
“clinician-associated traumatization” among these groups [51]. 

There is an old medical saying taught to medical doctors “when 
you hear hoofbeats, think horses, not zebras”. The zebra represents 
rarer diseases, so the saying teaches doctors to expect common 
conditions to avoid misdiagnosis. However, with conditions like 
hEDS and HSD that are considered less known and have more 
complex presentations, this saying ironically causes misdiagnosis. 
The medical community needs to understand that ‘not all hoof-
beats mean horses’, and iatrogenic trauma can serve as a barrier 
to people seeking pain management, leading to negative 

Figure 3.  (a): Importance of online pain management program. HCP = Healthcare professional, hEDS = hypermobile Ehlers-Danlos Syndrome, HSD = hypermobility 
spectrum disorder. (b): Importance of online HCP contact as part of program. (c): Importance of other components to program.
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expectations of future medical care and eventually poorer health 
outcomes [50]. There is more that the medical and allied health 
community can do, including active listening [52] and upskilling 
their own medical knowledge and skillsets to help people who 
are genuinely seeking to understand and manage their pain.

Cognitive, behavioural and emotional strategies did not 
reach consensus between groups, despite Cognitive Behavioural 
Therapy (CBT) being a mainstay medical recommendation for 
these conditions [17,53]. Our study found more HCP felt it was 
at least important, compared to hEDS/HSD participants (92% 
vs 72%). Based on a recent scoping review, there is little 
research into the use of psychological interventions in hEDS/
HSD and not enough high-quality evidence to support their 
routine use [54]. In a population that has historically felt dis-
missed and invalidated by healthcare professionals, psycholog-
ical interventions need to be prescribed with care through 
genuine acknowledgement of the biological nature of their 
pain and careful assessment and explanation using the biopsy-
chosocial model of pain, rather than routine prescription, such 
as not to worsen their loss of trust in the healthcare profession 
[48,51,55]. More research needs to be done into the feasibility, 
acceptability and effectiveness of psychological interventions 
in hEDS/HSD.

Program parameters

Participants with hEDS/HSD expressed that healthcare professional 
contact, real-life case examples and discussion forums were 
important as part of an online pain management program while 

quizzes or practice tasks to confirm understanding were less 
important. Varying combinations of these four components are 
usually found in established online pain management programs 
[12,13]. A study comparing various levels of clinician support in 
an online pain management program did not find significant 
differences in pain levels, disability, depression, or anxiety [56]. 
The challenge with implementing all these components in one 
program is needing available specialized staff, such as different 
healthcare professionals involved in pain management, to provide 
contact, and online forum moderators which will affect 
cost-effectiveness and the level of automaticity of the program. 
A long-term study compared various levels of clinician support 
(no support, optional weekly support, and regular weekly support 
from a psychologist) in a CBT and transdiagnostic based online 
pain program [57,58]. Clinical outcome measures including pain 
intensity, disability, anxiety, and depression were similar between 
groups, suggesting that no support or optional support could 
be more cost-effective. However, this finding should be inter-
preted with caution since their intervention, the Pain Course, has 
been refined over multiple clinical trials; so their findings may 
not be translatable to newer and disease-specific pain manage-
ment courses. Taking their advice into consideration, we acknowl-
edge that these parameters require exploring in future feasibility 
and effectiveness trials of the HOPE program. Ultimately, health 
intervention programs must balance the happy medium of max-
imizing health outcome efficacy with cost-effectiveness for the 
viability and sustainability of future programs.

Due to the lack of foreseeable sustained funding for our pro-
gram, we decided to not include healthcare professional contact 

Figure 4.  (a): Duration of program. HCP = Healthcare professional, hEDS = hypermobile Ehlers-Danlos Syndrome, HSD = hypermobility spectrum disorder. (b): Time 
commitment per week. (c): Regularity of online HCP contact.
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or discussion forums in this first iteration of our program. Instead, 
we included reflective checkpoints that encourage participants 
to consider their own biopsychosocial contributors to their pain 
and actively engage in creating their own pain self-management 
action plan. We wanted the program to help participants reflect 
on their own pain experience and beliefs, build skills for 
self-efficacy and begin the initial steps to behavioural change 
[59]. A recent large-scale study (RESTORE) into Cognitive 
Functional Therapy (CFT) in chronic low back pain used similar 
strategies [60], and results from the study have showed 

short- and long-term improvements in pain-related activity lim-
itations. The RESTORE trial adopted individualized approaches 
conducted in person by trained Physiotherapists. Since the HOPE 
program is online and is currently not individualized or guided, 
we chose to use reflective checkpoint questions to incorporate 
some of the principals of CFT. Guided by this recent evidence, 
we formed reflective questions encouraging participants to make 
sense of their pain experiences, set goals and problem-solve with 
self-management strategies and consider lifestyle or behavioural 
changes that may be useful for them.

Study limitations

We had excellent hEDS/HSD engagement with hEDS/HSD numbers 
exceeding our planned numbers in both surveys, but we did not 
manage to recruit the target number of twenty HCP for the sec-
ond consensus round of the Delphi survey. We feel that this was 
to be expected as we exclusively included a very specialized group 
of healthcare professionals with at least 5-years of experience 
treating and/or researching hEDS/HSD. Survey 2 spanned from 
December 2022 to January 2023 which coincided with the holi-
days, and this may have also affected recruitment. Our lower 
number may also be indicative of the lack of HCP with experience 
in hEDS/HSD. Secondly, although we conducted the survey online 
and advertised through international organisations such as the 
Ehlers-Danlos Society, our participants were mainly from North 
America, Europe and Oceania and therefore cannot be generalized 
to other countries. Another limitation is that our study did not 
have a balanced gender representation, with more than 80% 
female gender. However, this is a close representative of the adult 

Figure 5.  Categorised topics. hEDS = hypermobile Ehlers-Danlos Syndrome, HSD = hypermobility spectrum disorder.

Table 2.  Usability participant demographics.

number (%)

Gender
Man/Male 1 (20)
Woman/Female 4 (80)
Non-binary 0 (0)
Prefer not to answer 0 (0)
Other 0 (0)
Age (years)
Mean 27.6
Range 25 to 33
SD 3.44
Profession
Macquarie university Doctor of 

Physiotherapy new graduate (<4 years 
post-graduation)

4 (80)

Macquarie university Final year Doctor of 
Physiotherapy student

1 (20)

Macquarie university Doctor of Medicine 
new graduate (<4 years post-graduation

0 (0)

Macquarie University Final year Doctor of 
Medicine student

0 (0)
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hEDS/HSD population, which has a reported gender prevalence 
of 30% men and 70% women [23].

In summary, people with hEDS/HSD and experienced HCP rated 
an online hEDS/HSD specific pain management program as 
important. Overall, stakeholders suggested several topics relevant 
to the self-management of pain, including topics to increase their 
knowledge about pain, knowledge about their condition, and 
current strategies that are available for the management of pain 
in these conditions. The HOPE program is the first online pain 
management program designed for people with hEDS/HSD, using 
key stakeholder input. Future studies will determine if the program 
is feasible, acceptable, and effective.
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