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1   |   INTRODUCTION

Ehlers–Danlos Syndrome (EDS) represents a family 
of heritable connective tissue disorders with overlap-
ping phenotypic features, frequently including joint 

hypermobility, tissue fragility, and skin hyperextensibility 
(Bloom et al., 2017; Malfait et al., 2017). Approximately 1 
in 2500 to 5000 babies are born with EDS worldwide annu-
ally (Joseph et al., 2018). There are 13 recognized distinct 
clinical subtypes (Malfait et al., 2017), each defined by both 
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Abstract
Background: Ehlers–Danlos syndrome (EDS) represents a family of heritable 
connective tissue disorders with overlapping phenotypic features, frequently in-
cluding joint hypermobility, tissue fragility, and skin hyperextensibility. Comorbid 
symptoms are common for patients with EDS and include multiple body systems 
marked by neurologic, cardiovascular, gastrointestinal, musculoskeletal issues, 
chronic pain, headaches, and anxiety and depression. The many comorbidities 
lead to high disease burden, which requires greater healthcare utilization.
Methods: This survey of families examines healthcare utilization, of adults 
and minors, through evaluation of subspecialty care appointments across many 
healthcare systems in one region.
Results: There were 155 adults and 83 minors with a diagnosis of EDS with a 
total of 693 unique visits across 27 different specialties at over 20 different hospi-
tals or clinics in the surveyed area. Cardiology, neurology, and gastroenterology 
were the most utilized subspecialties for adults, while rheumatology, cardiology, 
and neurology were most utilized by minors. Many respondents (67%) reported 
their medical care needs are not being met, and 87% reported interest in a multi-
disciplinary clinic for EDS with the most interest in pain management, physical 
and occupational therapy, and rheumatology.
Conclusion: Understanding healthcare utilization and needs of those with EDS 
can provide the foundation for improved care for those with EDS through a coor-
dinated multidisciplinary care model.
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major and minor criteria, and there are continued efforts 
to identify additional genetic subtypes. Definitive diagnosis 
relies on molecular confirmation with all subtypes except 
for hypermobile EDS (hEDS), which is a clinical diagnosis 
(Malfait et al., 2017), though a genetic basis is also suspected 
for hEDS (Hakim et al.,  2004). Comorbid symptoms are 
common for patients with EDS and include multiple body 
systems marked by neurologic (Henderson Sr. et al., 2017; 
Tinkle et al.,  2017), cardiovascular (Hakim, O'Callaghan, 
et al., 2017), gastrointestinal (Fikree et al., 2017), dermato-
logic (Bowen et al., 2017), gynecologic (Tinkle et al., 2017), 
and musculoskeletal issues (Castori et al.,  2017). Other 
co-morbid symptoms, such as chronic pain (Engelbert 
et al.,  2017), deficits with proprioception (Rombaut 
et al., 2010), headaches (Martin & Neilson, 2014), anxiety 
and depression (Martin & Neilson, 2014) commonly occur 
in hEDS. Additionally, some patients are hypermobile and 
have clinical features consistent with hEDS, but do not ful-
fill the criteria for hEDS based on the 2017 criteria (Malfait 
et al., 2017) and are subsequently diagnosed with hypermo-
bility spectrum disorder (HSD).

Due to the complex and comorbid involvement, diag-
nosis of EDS may be delayed or easily missed, and there 
is evidence to show that many are misdiagnosed (Hakim, 
De Wandele, et al.,  2017). Diagnostically, differentiating 
the sub-groups of EDS can be complex, particularly for 
those with hEDS and HSD, as these patients have similar 
presentation and are affected with many similar comor-
bidities, to such an extent that some have suggested they 
be considered the same entity with varied clinical severity 
levels (Aubry-Rozier et al., 2021). Regardless of whether 
the diagnosis is hEDS or HSD, the standard treatment in-
volves education and preventative care for symptoms that 
arise and involves many of the same medical subspecial-
ties (Engelbert et al., 2017). Due to the varied clinical phe-
notypes in EDS, those with EDS demonstrated increased 
health care utilization (Williams et al., 2022). To address 
the many comorbidities and high disease burden in those 
with EDS, multidisciplinary care has been proposed to 
help facilitate coordination of care, maximize treatment, 
and reduce medical visits (Kalisch et al., 2020).

While multidisciplinary care is needed for optimal out-
comes in the treatment of those with EDS, it is unclear 
which specialties are diagnosing EDS, being utilized by 
those with EDS and what those with EDS feel they need 
as part of a multidisciplinary care model that can address 
their needs. The objective of this study was to (1) charac-
terize what specialties diagnosis patients with EDS, (2) de-
termine healthcare utilization by adults and minors with 
EDS, (3) determine multidisciplinary care interest for 
those with EDS, and (4) identify specific needs for multi-
disciplinary care.

2   |   MATERIALS AND METHODS

Using Qualtrics (Provo, Utah) tools hosted at the American 
Academy of Family Physicians, an electronic survey was 
sent via an anonymous link to adults with an EDS diagno-
sis and parents of minors with an EDS diagnosis between 
March and June 2019. Participants were solicited through 
EDS support groups within 200 miles of a Mid-Western 
metropolitan area. The survey was posted monthly to the 
support group pages and participants were asked to re-
spond according to their personal experience. The survey 
contained questions pertaining to patient-reported EDS 
subtype, number of minors with EDS in the household, 
specialty that diagnosed their EDS, specialty care seen 
previously, medical care needs, interest in multidiscipli-
nary health care for EDS, and how far respondents would 
be willing to travel to obtain multidisciplinary care for 
themselves. Survey questions used branching logic, gave 
multiple choices, while many questions had an “other 
(please specify)” category for the respondent to fill in re-
sponses that may not be listed.

2.1  |  Statistical analyses

The data were analyzed by summarizing binary and cat-
egorical variables as frequencies and percentages. All sta-
tistical analysis was completed using SPSS 25 (Armonk, 
NY).

3   |   RESULTS

3.1  |  Demographics

Of 246 respondents that consented to the survey, there 
were 4 duplicates, and 36 that did not complete any sur-
vey questions, which were removed, and 206 responses 
were analyzed. Of the 206 adult respondents that reported 
information about themselves they also reported informa-
tion about 162 minors for a total of 368 subjects. Of re-
spondents, 46% reported on at least one minor and 27% 
reported on at least 2 minors in their household with a 
diagnosis of EDS/HSD. Furthermore, 16% of adults and 
29% of minors were under evaluation for EDS/HSD at the 
time of the survey and did not have a diagnosis. The most 
common diagnosis was hEDS for adults (63%) and minors 
(62%) followed by HSD for adults (12%) and minors (6%) 
(Table 1). Most of the adults and minors were diagnosed 
by genetics (46% for adults and 46% for minors) followed 
by rheumatology (22% for adults and 24% for minors) 
(Table 2).
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3.2  |  Medical specialty utilization

Almost half (48%) of adults and minors attend one hos-
pital or clinic for their EDS care, while 23% attend two, 
10% attend three, 8% attend four and 11% attend five or 
more different hospitals or clinics for their EDS care. Of 
the respondents with a diagnosis of EDS/HSD (155 adults 
and 83 minors), there were a total of 693 unique visits 
across 27 different specialties at over 20 different hospi-
tals or clinics in the surveyed area. For the 155 adults, 
there were 584 visits with the most common being cardi-
ology (12%), neurology (8%), gastroenterology (7%), and 
emergency medicine (7%), while the 83 minors had 109 
total visits with the most common being rheumatology 
(13%), cardiology (11%), neurology (11%), and genetics 
(11%) (Table 3). There were 92 visits (13%) that took place 

outside the surveyed region with 85 of those in the adults 
and 7 in the minors. Of those visits, most were for neurol-
ogy (11%) and physical and occupational therapy (10%).

3.3  |  Medical specialty needs

When the respondents were asked if their current EDS/
HSD medical care needs were being met, 67% responded 
“No,” 23% responded “Maybe” and 10% responded “Yes,” 
while 87% responded that it would be beneficial for them 
to receive care from a multidisciplinary clinic for EDS/
HSD. Respondents were asked which specialties they 
would include in a hypothetical multidisciplinary clinic 
for EDS/HSD and 84% responded pain management, 84% 
responded physical and occupational therapy, 82% re-
sponded rheumatology, 81% responded cardiology, 76% 
responded gastroenterology, and 75% responded neu-
rology (Table  4). Additionally, respondents were asked 
how far they would be willing to travel to obtain care at 
an EDS/HSD multidisciplinary clinic and 8% responded 
15 minutes or less, 34% responded 30–60 minutes, 22% 
responded 60–120 minutes, 22% responded more than 
120 minutes and 15% responded they would be willing to 
fly to obtain care.

4   |   DISCUSSION

Ehlers–Danlos syndrome (EDS) and hypermobility spec-
trum disorder (HSD) have become more widely rec-
ognized along with the increased disease burden that 
occurs from multiple comorbidities commonly present 
in those with EDS/HSD. This results in referrals to sev-
eral specialty care services, which increased health care 
utilization and lacks integration between treatment plans. 
Multidisciplinary care can help facilitate care coordina-
tion, streamline medical visits, and improve health out-
comes, however, there are few standards of care for those 
with EDS/HSD, which results in disjointed care, particu-
larly when individual specialty disciplines are sought 
without a mechanism for integrating care. Unfortunately, 
this integration often falls upon the parents and families, 
further increasing their treatment burden. This study pro-
vides information about diagnosis and utilization of care 
for those with EDS/HSD and highlights the perceived 
needs of those with EDS/HSD with the goal to inform a 
multidisciplinary standard of care model.

Almost all EDS subtypes were represented in this 
study, however, hypermobile EDS (hEDS) and HSD were 
the most common, which is consistent with the current 
literature (Tinkle et al.,  2017). This is particularly note-
worthy, as HSD was a relatively new diagnosis during the 

T A B L E  1   Respondent and minor EDS diagnosis status

Characteristics
Adult 
n (%)

Minor 
n (%)

Total n 
(%)

Classical EDS 12 (7) 4 (4) 16 (4)

Classical-like EDS 5 (3) 0 (0) 5 (1)

Cardiac-valvular EDS 1 (1) 0 (0) 1 (<1)

Vascular EDS 5 (3) 1 (1) 6 (2)

Hypermobile EDS 108 (63) 71 (62) 179 (49)

Arthrochalasia EDS 1 (1) 0 (0) 1 (<1)

Kyphoscoliotic EDS 1 (1) 0 (0) 1 (<1)

Spondylodysplastic EDS 1 (1) 0 (0) 1 (<1)

Hypermobility spectrum 
disorder (HSD)

21 (12) 7 (6) 28 (8)

Currently being evaluated 
for EDS

29 (14) 41 (25) 70 (19)

Currently being evaluated for 
HSD

5 (2) 7 (4) 12 (3)

Other 17 (10) 31 (16) 48 (13)

Abbreviation: EDS, Ehlers–Danlos syndrome.

T A B L E  2   Specialty that diagnosed EDS for respondents and 
minors

Characteristics
Adult n 
(%)

Minor n 
(%)

Total n 
(%)

Geneticist 86 (46) 52 (46) 138 (46)

Rheumatologist 41 (22) 27 (24) 68 (23)

Physical therapist 4 (2) 0 (0) 4 (1)

Primary carea 18 (10) 21 (19) 39 (13)

Orthopedic specialist 3 (2) 1 (1) 4 (1)

Other 37 (20) 12 (11) 49 (16)

Abbreviation: EDS, Ehlers–Danlos syndrome.
aFamily Medicine, Internal Medicine, or Pediatrics.
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timeframe in which this study was conducted. Those with 
EDS in this specific Mid-Western region are mostly diag-
nosed by geneticists, however, many are also diagnosed by 
rheumatologists and other specialists. This would suggest 
that other specialties are capable of diagnosing EDS/HSD 
in the absence of geneticists. Additionally, there is a na-
tionwide shortage of geneticists (Jenkins et al., 2021), and 
in the absence of diagnosis and referral for appropriate 
care, symptoms of fatigue worsen, and physical decon-
ditioning and mental health can deteriorate quality of life 
(QoL), increasing the need for more aggressive and costly 
rehabilitation therapy (Hakim, De Wandele, et al., 2017). 
Education about EDS/HSD diagnosis and care provided 
to commonly utilized specialties may provide earlier diag-
nosis and appropriate referrals for those with EDS/HSD.

The survey respondents with EDS/HSD had a high 
utilization of clinical care with multiple visits to specialty 

care across many subspecialties and health care systems. 
Adults utilized more subspecialty care from cardiology, 
neurology, and gastroenterology, which represents specific 
needs for those with EDS/HSD. This likely represents com-
mon comorbidities that require care (Tinkle et al., 2017), 
but also may represent specialty utilization that is easier to 
obtain due to the offerings of the local healthcare systems. 
Minors also utilized a lot of subspecialty care that included 
rheumatology, cardiology, neurology, and genetics. This 
likely represents more parental focus on evaluation and 
diagnosis of EDS in minors as there were more minors 
undergoing evaluation for EDS and HSD in this study. 
A previous study showed that health care utilization for 
those with EDS/HSD shifted from more diagnostic needs 
to more management of disease over time, however, the 
utilization of care remained high (Williams et al., 2022). 
Additionally, the more commonly utilized subspecialty 

Specialty care
Adult n 
(%)

Minor n 
(%)

Total 
n (%)

Family medicine 36 (6) 2 (2) 38 (5)

Internal medicine 26 (4) 0 (0) 26 (4)

Pediatrics 4 (1) 7 (6) 11 (2)

Clinical genetics 34 (6) 12 (11) 46 (7)

Preventive medicine and rehabilitation 7 (1) 4 (4) 11 (2)

Physical therapy/occupational therapy 27 (5) 9 (8) 36 (5)

Orthopedics 33 (6) 8 (7) 41 (6)

Neurology 47 (8) 12 (11) 59 (9)

Cardiology 72 (12) 12 (11) 84 (12)

Gastroenterology 41 (7) 5 (5) 46 (7)

General surgery 25 (4) 0 (0) 25 (4)

Pain management 26 (4) 4 (4) 30 (4)

Allergy/immunology 13 (2) 1 (1) 14 (2)

Rheumatology 22 (4) 14 (13) 36 (5)

Hematology 8 (1) 1 (1) 9 (1)

Dermatology 6 (1) 0 (0) 6 (1)

Obstetrics & gynecology 29 (5) 1 (1) 30 (4)

Urology 8 (1) 3 (3) 11 (2)

Psychology 5 (1) 2 (2) 7 (1)

Psychiatry 8 (1) 1 (1) 9 (1)

emergency services 41 (7) 5 (5) 46 (7)

Anesthesiology 12 (2) 1 (1) 13 (2)

Endocrinology 14 (2) 0 (0) 14 (2)

Nephrology 4 (1) 1 (1) 5 (1)

Ophthalmology 10 (2) 2 (2) 12 (2)

Pulmonary 10 (2) 1 (1) 11 (2)

Other 16 (3) 1 (1) 17 (2)

Total visits 584 109 693

Abbreviation: EDS, Ehlers–Danlos syndrome.

T A B L E  3   Specialty care visits for 
respondents and minors with EDS
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care may represent a place to implement education about 
EDS/HSD to improve care and outcomes, but also may be 
ideal specialties to target for multidisciplinary care.

In this study, there was a high burden of disease that 
was quantified by respondents' utilization of care for 
themselves and minors. Many respondents reported pur-
suing simultaneous care at three or more different hos-
pitals and expressed willingness to travel more than an 
hour away for their EDS care. While psychological bur-
den was not specifically assessed in this study, this degree 
of health care utilization is likely a psychological burden 
for adults as this is a heritable condition and there are 

multiple family members in the home that are affected. 
Respondents overwhelmingly noted that their needs are 
not being met for themselves and their children, which 
may be due to the experienced burden of self-care, self-
advocacy, and care for other family members in the home 
with EDS/HSD, particularly in context of non-integrated 
care. There are many psychological conditions associated 
with EDS/HSD (Bulbena et al., 2017) and this could be, in 
part, due to the psychological burden of caring for oneself 
and others with EDS/HSD. Further research is needed to 
assess the degree of psychological burden in adults and 
minors with EDS/HSD.

Multidisciplinary care is clearly the goal for chronic, 
complex medical conditions, and most respondents are in-
terested in a multidisciplinary clinic for care and manage-
ment of EDS/HSD. The top five requested specialties for a 
multidisciplinary clinic from patients with EDS/HSD are 
pain management, physical and occupational therapy (PT/
OT), rheumatology, cardiology, and gastroenterology, but 
there were several other highly requested specialties too 
(Table  4). Interestingly, cardiology and gastroenterology 
are already specialties that are commonly utilized, which 
likely indicates that these are highly needed areas for those 
with EDS/HSD or that respondents would like to consol-
idate their current specialty care into a multidisciplinary 
clinic. Rheumatology was a specialty more commonly uti-
lized by minors compared to adults in this study, which 
may represent easier access to pediatric rheumatology ver-
sus adult rheumatology or pediatric rheumatology that is 
more aware and engaged in the care for EDS/HSD in the 
surveyed region. Chronic musculoskeletal pain is one of 
the most common complaints in those with EDS (Malfait 
et al., 2021), which is likely why pain management, PT/
OT, and rheumatology are the top three requested special-
ties as they all share a common focus on musculoskele-
tal health. Almost 60% of respondents felt primary care 
(family medicine, internal medicine, pediatrics) would be 
important in a multidisciplinary team; however, primary 
care was poorly utilized for care by those with EDS/HSD 
and the emergency department had higher utilization 
than primary care based on responses. This paradigm may 
arise from poor awareness, insufficient knowledge, or dis-
comfort from primary care clinicians in managing those 
with EDS/HSD (Jones & Black, 2022). Alternatively, while 
PCPs are recognized as an important part of their EDS 
care coordination, the initial ability of PCPs to meet their 
needs may be limited by the amount of time available for a 
single patient visit and/or the increased frequency of visits 
needed to care for the multiple comorbid symptoms com-
mon with EDS/HSD.

While multidisciplinary care may be the goal to facil-
itate coordination of care, maximize treatment, and re-
duce medical visits for those with complex disease, it faces 

T A B L E  4   Specialties those with EDS would prefer in a 
multidisciplinary clinic

Specialty care
Totala n 
(%)

Pain management 143 (84)

Physical therapy/occupational therapy 143 (84)

Rheumatology 139 (82)

Cardiology 137 (81)

Gastroenterology 129 (76)

Neurology 127 (75)

Clinical genetics 119 (70)

Orthopedics 119 (70)

Allergy/immunology 116 (68)

Family medicine 99 (58)

Internal medicine 99 (58)

Preventive medicine and rehabilitation 93 (55)

Obstetrics & gynecology 71 (42)

Pediatrics 63 (37)

Psychology 58 (34)

Endocrinology 57 (34)

Dermatology 52 (31)

Psychiatry 52 (31)

Emergency services 49 (29)

Urology 49 (29)

General surgery 48 (28)

Pulmonary 41 (24)

Hematology 36 (21)

Ophthalmology 34 (20)

Anesthesiology 25 (15)

Nephrology 16 (9)

Neurosurgery 4 (2)

Functional medicine 2 (1)

Oral/max surgeon/dentist 1 (1)

Sleep specialist 1 (1)

Abbreviation: EDS, Ehlers–Danlos syndrome.
aTotal number of respondents n = 178.
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many challenges, which include coordination of multiple 
services, interest and knowledge of specific conditions, 
and financial burdens. Respondents report willingness 
to travel to obtain multidisciplinary care that will address 
their needs, but the services may not exist. The willing-
ness to travel does demonstrate the current need, gaps 
in care, and lack of standard of care for those with EDS/
HSD. This study also gives a framework for a multidisci-
plinary clinic model that is endorsed by those with EDS/
HSD. Interestingly, this question focused on the parent 
and their willingness to travel for their care but did not 
take into consideration a parent's willingness to travel the 
same time frame or different time frame for their minors 
who require care. As such, it may be a reasonable expecta-
tion that parents would be willing to go to greater lengths 
to pursue care for their children than for themselves.

Our study has several limitations, which includes that 
the survey was completed regionally, and the findings 
may not be generalizable to larger groups of adults and 
minors with EDS/HSD in different geographical regions. 
Additionally, regional resources may be different, which 
may change the health care utilization of those with EDS/
HSD, however, the utilization reported here does include 
subspecialty care that is associated with increased co-
morbidities commonly reported in those with EDS/HSD 
and would likely be the same regardless of region of the 
country. Exact number of visits with each specialist was 
not collected, and unique visits reported only represents 
one visit per adult or minor, so the exact number of vis-
its likely is higher than reported here. Recall bias is also 
possible, and responses may be recalled inaccurately. The 
study area is sizable and has numerous health care sys-
tems and subspecialty care and smaller areas with fewer 
resources may provide similar care from less specialties or 
be more reliant on primary care clinicians. Additionally, 
while families expressed that their current needs were not 
being met, this study was not able to follow-up and bet-
ter delineate why their needs were unmet, requiring some 
informed speculation pertaining to patient-experienced 
treatment burden.

5   |   CONCLUSION

Findings from this study suggest that there are several spe-
cialties that diagnose EDS/HSD, and similar to previous 
reports, health care utilization among adults and minors 
with EDS/HSD is high due to the many comorbidities that 
occur. Many respondents obtain care from several subspe-
cialties across many medical institutions which may lead 
to fractured, poorly coordinated care that does not meet 
the patient's needs, and leads to lack of trust in healthcare 
providers and negative expectations for healthcare needs 

(Langhinrichsen-Rohling et al.,  2021). This represents a 
unique opportunity to develop specialized multidiscipli-
nary care for adults and minors with EDS/HSD, that can 
address their specific needs and provide a foundation to 
better understand the patients' needs and develop better, 
coordinated care to meet the needs of those with EDS/
HSD.
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