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Abstract

tribute to the sustainability of medical facilities.

Comprehensive care

Background The Ehlers-Danlos Syndromes (EDS) are a group of connective tissue disorders that are hereditary

in nature and characterized by joint hypermobility and tissue fragility. The complex nature of this unique patient
population requires multidisciplinary care, but appropriate centers for such care do not exist in large portions

of the country. Need for more integrated services has been identified in Chicagoland, or Chicago and its suburbs.
In order to explore and begin to address barriers to seeking appropriate care facing EDS patients in this region, we
developed an online survey which we circulated through EDS social media groups for Chicagoland patients.

Results Three hundred and nine unique respondents participated. We found that there exists a strong medical
need for and interest in the development of a center in the region, and participants reported that, if made available
to them, they would make extensive and regular use of such a facility.

Conclusions We conclude that the establishment of a collaborative medical center specializing in the diagnosis
and treatment of EDS, Hypermobility Spectrum Disorder, and related disorders in the Chicagoland area would greatly
benefit patients by providing comprehensive care, alleviate the burden on overworked healthcare providers, and con-
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Introduction

The Ehlers-Danlos Syndromes (EDS) are a group of con-
nective tissue disorders that are hereditary in nature and
characterized by joint hypermobility and tissue fragility
[1-3]. While musculoskeletal pain and joint laxity are the
most common clinical presentations, EDS, being a con-
nective tissue disorder, can affect numerous body sys-
tems [4, 5]. Manifestations and secondary impairments
associated with EDS differ among individuals in terms of
severity and symptoms [6]. The extent of disability caused
by EDS likewise varies, depending on the organs affected
and the resulting dysfunction. Common and often
equally disabling comorbidities include neurological
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and immunological disorders, as well as pain, fatigue,
and digestive dysfunction experienced by people with
EDS [7]. Recent research indicates that for every 5000
patients, one expects to find 10 diagnosed cases of EDS
or joint hypermobility syndrome [8]. However, previous
research has found the case-rate to be much lower, with a
prevalence of EDS at one in every 5000 births [1].

Among EDS, hypermobile EDS (hEDS) is the most
common type, while other types are much rarer [7].
hEDS has been referred to as a poorly understood dis-
ease that is often difficult to diagnose [9]. As a result,
hEDS frequently goes undiagnosed or is only detected
after prolonged delays and significant time spent in the
medical system before an accurate diagnosis is made
[10]. Part of the difficulty is that hypermobility itself is
relatively common. The prevalence of joint hypermobil-
ity in a university-aged population has been estimated at
12.5% [11]. It has also been reported that 50% of patients
who present to outpatient orthopedic physical therapy
clinics have underlying joint hypermobility regardless of
whether it was their primary presenting symptom, com-
pared to 30% in a control group [12].

It has been suggested that hEDS (as confirmed using
the 2017 diagnostic criteria) and Hypermobility Spec-
trum Disorder (HSD, a clinical diagnosis given to those
who present with symptomatic joint hypermobility but
who do not meet the strict criteria of hEDS) may not dis-
tinguish two separate patient populations [13]. A com-
bination of estimates from two large population-based
studies suggests the prevalence of HSD and hEDS falls
somewhere between one in 600 to one in 900 [8, 14].
Expert opinion is that HSD is common and that hEDS
is likely to be common; however, at this time, the exact
prevalence of each separate diagnostic category has not
been clearly established [15].

Patients with EDS may be misdiagnosed, poorly under-
stood, and inadequately managed by healthcare profes-
sionals [16, 17]. There are several common comorbid
conditions, including: dysautonomia, postural ortho-
static tachycardia syndrome (POTS), mast cell activa-
tion syndrome/disorder (MCAS/MCAD), craniocervical
instability (CCI), anxiety, depression [18], migraine [19],
gastrointestinal distress [20], temporomandibular joint
disorder (TM]J), fibromyalgia, and arthritis [21], and in
this paper these conditions will be referred to as “related
disorders”” Patients with EDS therefore need clinical sup-
port from a wide range of medical experts. Our health-
care system may fail to link symptoms that can be traced
to an underlying connective tissue disorder due to its
siloed nature [22]. It may also discount these patients
and their presenting symptoms as “rare” and unrelated
despite their single origin [21].
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As general clinicians may lack knowledge about hEDS
and HSD and related disorders [23], patients often have
difficulty accessing appropriate and collaborative care
to address the wide range of symptoms and associated
impairments [10]. This ultimately contributes to a short-
age and overburdening of current clinicians and medical
practices with expertise in diagnosis and management
[23, 24]. In addition, access to multidisciplinary teams
and relevant specialists is often limited or nonexistent
in rural areas [25]. The great majority of university cent-
ers lack multidisciplinary teams with expertise in and
resources for patients with hEDS and HSD [13].

The authors have noted anecdotally in their own prac-
tice that few specialty EDS or HSD medical providers
exist in the Chicagoland area—that is, Chicago and its
suburbs—collaboration among providers rarely occurs,
existing specialized practices are overburdened, and
resultant long wait lists for office visits all appear to be
major barriers to care for our patients. We hypothesized
that the creation of a specialty center in the Chicagoland
area could begin to address these issues. This is sup-
ported by the success of similar centers in improving
patient satisfaction [26] and treatment programs [27].

Such a center would represent an opportunity for a
healthcare system to differentiate itself by establishing
niche programs focused on particular areas of medicine
that have a deficit of high-quality and effective medical
providers in a particular geographic area. Such a center
would deliver care in a comprehensive, interdisciplinary
system and be committed to providing diagnosis, patient
care, advocacy, research, community and professional
education [28]. The professional education that would
be offered by the center is of particular importance, as
it could allow primary care clinicians who serve outly-
ing rural communities to improve their understanding of
EDS/HSD and their treatments. Research has shown that
these educational programs positively impact a clinician’s
ability to care for those with EDS/HSD [23].

To that end, a survey was sent out to members of local
hEDS and HSD social media groups and to patients being
seen at local clinics. The survey was designed to identify
their needs, desires, and barriers to care with an ultimate
goal of understanding how a multidisciplinary clinic
might be structured to address these issues. This survey
explored participants’ current healthcare related to hEDS
and HSD and related disorders as well their interest in
having access to a center in the Chicagoland area in the
future.
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Research methods and design

Ethical approval

The study was approved by the Institutional Review
Board of Indiana University (#17,881). Participants
indicated their consent online before the survey was
completed.

Study design and recruitment

This research project was designed to capture informa-
tion about past and anticipated future healthcare needs
of the Chicagoland EDS/HSD population. In order to do
that, a review of the relevant literature was conducted
and a survey was developed using the online tool Survey-
Monkey"". We then shared a link with people who have
been diagnosed with or suspect they have EDS/HSD and
related disorders, based on self-report. Diagnostic status
was not further confirmed as we did not have access to
electronic health records or equivalent. These partici-
pants were recruited from members of the “Chicago EDS
Support Group” Facebook group and the “EDS Illinois”
Facebook group. The link was also shared with multi-
ple medical providers in the Chicagoland area who are
dedicated to treating this unique population so that they
could share the link with their patients. The survey was
open for approximately one month, during which time
two reminder emails were sent and social media posts
were posted. At the end of one month, the survey was
closed and data were analyzed.

Survey instrument and analysis
The survey was designed to capture data regarding: (1)
patient demographics, (2) past and current health care
needs, access to services, experiences and satisfaction
with services, (3) anticipated future healthcare needs and
expression of future needs of such of services, (4) level
of interest and willingness to access proposed collabora-
tive healthcare services in the future. For some questions,
the option was given for the participant to select “other”
and write in their response in a comment box should the
provided answers not adequately reflect their desired
response. The survey is provided in the Additional file 1.
The survey was validated using the “validation by
experts” method in which an original draft of the survey
was sent to experts in qualitative design for review [29].
In order to assess the reliability of the survey, a pilot test
with five participants was conducted. This pilot deter-
mined the readability of the survey and assessed whether
any questions were ambiguous to the participants. Nec-
essary corrections were made after the piloting of the
survey. Survey responses were not collected anony-
mously; however, once data analysis and reporting were
complete, all participants were deidentified. Descriptive
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statistics were calculated to estimate the responses to the
different questions.

Results

Demographics

A total of 309 unique respondents participated in the
survey. The majority identified as female (89%) and were
between 25 and 44 years old (53%). Sixty-eight percent
reported that they had a formal diagnosis of hEDS or
HSD, with an additional 20% reporting that they sus-
pected they had EDS/HSD. The remainder had a for-
mal or suspected diagnosis of some other form of EDS.
Twenty-two percent lived within the city limits of Chi-
cago, and 62% lived in the Chicagoland suburbs. Seventy-
four percent had private insurance. Other demographic
information is found in Table 1.

Health status and healthcare utilization

Nearly all participants (94%) said that their symptoms
negatively affected their ability to work, go to school,
and/or participate in preferred recreational activities.
Respondents were asked whether they had been diag-
nosed with any of ten of the most common comorbidities
for the population [21]. Participants reported an average
of 6.6 of the 10 conditions as either formally diagnosed or
suspected. The greatest number of participants indicated
dysautonomia (78%), anxiety (69%), migraines (67%),
mast cell activation syndrome (66%), irritable bowel syn-
drome (IBS) (65%), and depression (58%). The full break-
down of these ten diagnoses is found in Table 2.

Table 1 Demographics

N* %

Gender Male 16 5
Female 262 89

Transgender 3 1

Nonbinary 15 5
Age 18-24 47 16
25-34 84 28
34-45 74 25
44-55 61 21

54-65 27 9

65 and older 3 1
Residence Chicago 59 22
Chicagoland suburbs 166 62

Elsewhere in lllinois 19 7

Elsewhere in the USA 18 7

Outside the United States 7 3

“ Not all respondents answered each question
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Table 2 Comorbidities

Formally Suspected
diagnosed (N, %)
N % N %
Anxiety 179 58 35 1
Arthritis 108 35 41 13
Craniocervical instability 43 14 103 33
Depression 138 45 39 13
Dysautonomia 170 55 70 23
Fibromyalgia 80 26 36 12
Irritable bowel syndrome 135 44 66 21
Mast cell activation syndrome 66 21 138 45
Migraine 155 50 53 17
Temporomandibular joint dysfunction 120 39 73 24
Table 3 Medical care funding
N %
Insurance status Medicare 13 4
Medicaid 30 10
Private 219 74
Combination public/private 20 7
None 3 1
Other 11
Last year's healthcare ~ $0-999 25 9
expenditure $1,000-4,999 93 32
$5,000-9,999 86 30
$10,000-19,999 62 21
$20,000 or more 25 9

“ Not all respondents answered each question

Seventy-four percent of our respondents had pri-
vate insurance. Despite this, 30% said they had spent
$10,000 or more the preceding calendar year on health-
care expenses, including insurance premiums, copays,
deductible, out of pocket, medications/supplements,
medical equipment with 9% of all respondents reporting
that they spent more than $20,000. Further breakdown of
these statistics is found in Table 3.

Participants were allowed to select as many medical
centers as they had accessed, and the average partici-
pant had accessed care at 3.5 different hospital systems
within the last five years. Over the relevant time period,
the majority (51%) had accessed care at Northwestern
Memorial Hospital. This was followed by Northshore
(39%), Advocate Health (32%), and Rush University
(29%). However, participants felt that the current clini-
cal facilities in the Chicagoland area were insufficient in
their ability to address participants healthcare needs. As
one participant stated, “The need is great—many doctors
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in the Chicago area are completely unfamiliar with EDS”
Another stated that “Chicago is an EDS physician desert”

Forty-six percent had seen 11 or more medical pro-
viders in pursuit of care for their EDS/HSD, with 28%
accessing 16 or more providers. Within that time period,
the majority had sought care with primary care (86%),
physical therapy (78%), neurology (68%), cardiology
(65%), and rheumatology (64%), gastroenterology (60%),
and psychology (66%). A full breakdown of the various
medical disciplines from which they sought care can be
found in the Appendix.

Satisfaction with current care

Nearly half (49%) of our respondents were dissatisfied
or very dissatisfied with their current local medical sup-
port for their EDS/HSD symptoms. Only 5% reported
that they were “very satisfied” with their current care.
The majority (82%) found it somewhat difficult, difficult,
or very difficult to access quality care for their condition.
Nearly all participants (99%) believed that their provid-
ers’ ability to collaborate on their care was important to
their health outcomes. (Seventy-five percent said it was
“extremely important”) Yet, the majority (63%) expressed
dissatisfaction with the collaboration of their past or cur-
rent providers, with 22% stating they were “very dissat-
isfied” A lack of understanding of EDS/HSD was seen
by our participants as a critical barrier to getting appro-
priate care. One participant commented, “I have been
searching in earnest statewide for clinicians of just about
any kind who focus on research, or are at least familiar
enough with EDS”

Nearly all (95%) of respondents said they had suffered
from “medical trauma or medical gaslighting—the expe-
rience a patient has when a medical provider discounts
or minimizes symptoms or inappropriately considers
them psychosocial instead of physical in origin,” as we
described the experience in our survey. The majority
(56%) said that their experiences with medical trauma
and/or medical gaslighting led them to “avoid or put oft”
medical care, and an additional 11% said that they went
so far as to avoid seeking medical care “as much as possi-
ble” due to these experiences. One respondent explained
their experience as follows: “I had been told repeat-
edly that nothing was wrong with me for several years. I
have been mocked, belittled, ignored, and discriminated
against by providers and peers”

Future goals for accessing care

If a collaborative system of expert care in the form of an
EDS/HSD center were available to them in the Chica-
goland area, nearly all respondents (95%) said that they
would utilize it within the next one to two years. In fact,
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82% said that they were “very likely” to do so. Only 2%
said that they were unlikely to make use of such a center.

One participant provided a representative summary of
the respondents’ attitudes: “My biggest problem is being
tossed around from practice to practice, each assuming
that my condition falls under another specialty. I need a
place where it is believed that EDS belongs in their care”
Another participant expressed exhaustion from the pres-
sures the current system places on individual patients:
“It’s become practically a full-time job to be my own
advocate and to coordinate my care. And it’s exhausting.
A clinic that could coordinate my care and see my symp-
toms and whole body together and not in isolated silos
would be life-changing” Lack of education and lack of
communication between physicians were regularly noted
as barriers to appropriate care: “With complex patients,
more should be done about doctors working together to
resolve symptoms versus the patient being passed back
and forth trying to coordinate a care plan as this is very
exhausting for patients” One participant concluded: “I
would jump at the chance to have knowledgeable doctors
all in one place”

Discussion

The respondents were primarily young adult females
living in the Chicago suburbs. They spend a significant
amount of their financial resources on healthcare, have
experienced a long delay in diagnosis and treatment, are
generally dissatisfied with their current healthcare and
find it difficult to access services related to the symptoms
that are most disabling for them. They have experienced
medical gaslighting to a degree that it impairs their ability
to access the care they need and have verbalized a lived
experience where the symptoms that they experience are
significantly impacting their ability to work, go to school
and/or participate in preferred recreational activities.
Although they believe that collaboration between their
healthcare providers would greatly improve their health
outcomes, they have not experienced such collaboration
in the past. If a collaborative healthcare clinic dedicated
to treating patients with EDS, HSD, and related condi-
tions was developed, they stated they would be very likely
to access such services in the future.

As patients in the Chicagoland area report past dissat-
isfaction with services and poor access to qualified ser-
vices, it appears that the creation of a center dedicated
to treating patients with EDS/HSD and related disorders
would be highly beneficial, valued, and accessed. With
the many specialty visits, diagnostic testing and treat-
ment interventions that this population accesses across
the medical system, there appears to be a benefit to both
the wellness of the Chicagoland patient population and
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to the Chicago medical system(s) that would set up such
a system to serve them.

Recent findings have suggested that the use of com-
plementary and alternative medical care (CAM) is very
common among the EDS population, in part due to a
perceived failure of conventional methods in managing
chronic pain and other symptoms [30]. In our survey,
169 (55%) respondents reported accessing CAM or inte-
grative care in the last five years, and 231 (90%) said they
were either somewhat or very likely to make use of such
services at a center within the next two years. Moreover,
there was very high utilization (78%) and interest in phys-
ical therapy (92%). A well-designed center should there-
fore consider including services beyond those associated
with conventional biomedical specialties.

Chronic pain is a common symptom of EDS/HSD, with
multiple studies reporting a prevalence of pain in up to
90% of their participants [31]. Research has shown that
cognitive behavioral therapy (CBT) has been an effective
means for reducing pain intensity [32]. Given that 171
(68%) and 192 (75%) of our survey respondents indicated
an interest in psychiatric and psychological services,
respectively, a center might consider offering services
that can provide CBT for the management of pain as
well as numerous other potential symptoms. The value of
psychiatric and psychological care extends to supporting
other aspects of mental health as well, such as recovery
from clinician-associated traumatization, appropriately
managing psychopharmacology, and attending to drug
interactions [33].

Apart from chronic pain, patients with EDS/HSD often
experience symptoms associated with gastroenterol-
ogy, neurology, and orthopedics [19, 20, 34]. Among our
respondents, a majority unsurprisingly expressed interest
in orthopedics (n=233, 90%), gastroenterology (n=234,
90%), and neurology (n =246, 92%). However, despite this
interest in using these specialties in the future, only 164
(53%) of respondents reported past use in orthopedics,
165 (53%) reported past use in gastroenterology, and 210
(68%) reported past use in neurology. This indicates that
despite these symptoms being recognized as common to
those with EDS/HSD, our respondents seemed to lack
access currently to these specialized services. A well-
designed center should place increased focus on provid-
ing access to these specialties as they offer the greatest
potential for impact and symptom management.

Research has also documented limited knowledge of
EDS/HSD among health care providers who often lack
experience with these disorders and express a discom-
fort with diagnosing them [23]. It should be noted that
one potential difficulty in diagnosing patients with these
disorders is the ability to assess and evaluate a patient’s
self-reporting of their own pain. Adequate assessment of
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this pain often requires evaluation by clinicians who spe-
cialize in the treatment of chronic pain or pain related to
connective tissue disorders. As a result, patients report
inappropriate assessments and inaccurate diagnoses,
and many develop a mistrust of healthcare providers
and negative expectations for future healthcare encoun-
ters, which may lead them to avoid further medical con-
sultations [16, 33]. In general, access to comprehensive,
multidisciplinary care teams with expertise in EDS/HSD
is lacking in terms of both geography and appropriate
education [10, 35]. Finally, some healthcare profession-
als may have inaccurate expectations that a diagnostic
genetic test will be available for hEDS or any form of
HSD, although this is not yet the case [36].

As a result of the lack of medical providers trained in
the unique needs of these complex patients, current
medical practices dedicated to treating these popula-
tions are overburdened and have significant waitlists and
delays for office visits. Healthcare providers risk burn-
out and withdrawal from care for this community. In the
opinion of the Ehlers-Danlos Society, as these disorders
affect multiple body systems and as the associated symp-
toms overlap and even affect each other, “[n]o individual
healthcare professional can truly manage all aspects of
these conditions at an expert level” [15] It is therefore
of critical importance to recognize the usefulness of pri-
mary care and family medicine physicians for patients
with EDS/HSD. Our study found that these disciplines
were the most highly anticipated to be accessed in the
future, with 95% of our respondents stating they would
seek such care within the next two years. A well-designed
center would offer educational programs on the treat-
ment and management of EDS/HSD to these providers.
In turn, these providers could assess whether a certain
EDS/HSD concern could be effectively treated and man-
aged in the primary care setting or whether a referral to a
specialist was needed. This could help reduce the patient
load of those who provide such care for this population.
Moreover, the center could serve outlying populations
for comprehensive assessment followed by support for
patients’ home primary care and family medicine physi-
cians through phone and virtual consults, preventing the
center from becoming yet another silo.

These facts further reinforce the hypothesis that estab-
lishing a center for this patient population would be
mutually beneficial not only to the patient population
but also for the institution that would implement such
a center. Major medical centers in Chicago have centers
for other medical conditions already established as well
as significant infrastructure already in place to support
them.
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Limitations

There are some limitations of this study. Participants self-
reported whether they had been diagnosed with EDS or
HSD; diagnostic history was not further verified. There
is likely a higher response rate among physical therapy
patients as recruitment was partially accomplished
through the professional network of one of the authors
(WW), who is a physical therapist. Additionally, our par-
ticipants were representative largely of a suburban and
insured population.

Implications and future research

Our results show that there is dissatisfaction with current
care and a significant need for improved future care for
the EDS/HSD population. It is therefore critical to iden-
tify resources to better support them in the future and to
establish necessary resources where they do not currently
exist. It has been proposed that patients with diagnoses
of EDS/HSD and related disorders would benefit from
access to a medical system that provides them with: (a)
one single point of entry into coordinated healthcare ser-
vices, (b) a team of EDS/HSD-informed providers who
are sensitive to the connection between their symptoms,
(c) access to a network of EDS/HSD-aware specialty
medical disciplines for referral and consultation, and (d)
access to a collaborative medical model in which provid-
ers work together both within and beyond the center to
discuss and plan treatment for these complex patients.
It is anticipated that early identification and diagnosis of
EDS/HSD would enable: (a) education of the patient and
supporting family, (b) reduction of secondary impair-
ments, (c) avoidance of unnecessary and sometimes
harmful interventions, and (d) the provision of appropri-
ate care.

In designing such a center, it is important first to solicit
feedback from the local EDS/HSD community in order
to identify preferred features and potential barriers to
access including: cost, distance willing to travel, locations
of providers, patient flow through the system, coordina-
tion of care among providers, timing of appointments,
reporting, etcetera. For continued quality improvement,
it would also be appropriate to follow a population of
patients longitudinally, as they begin to access such a
system. This would allow administrators of the center
to modify the program in a participatory and evidence-
based manner and to support the growth of similar cent-
ers elsewhere. Because of the paucity of epidemiological
data of this patient population, it would benefit the scien-
tific community if research were directly integrated into
the business model from the initial establishment of the
center.
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Conclusion

Our survey assessed interest in a specialized center for
EDS/HSD among patients in Chicagoland who have
reported that they have been diagnosed with or suspect
they have EDS/HSD and related disorders. We found that
patients were dissatisfied with their current healthcare,
faced medical gaslighting, and spent significant financial
resources on their medical care. Additionally, our survey
found that while respondents had used specialty care in
the past, many expressed a desire to have greater access
to such care in the setting of an EDS/HSD specialized
clinic.

As a result of a large deficit in EDS/HSD-informed
care providers and a consensus among patients describ-
ing ineffective treatment and harm done by what they
perceived as inadequate medical care, patients reporting
suspected or confirmed EDS, HSD, and related disorders

Table 4 Utilization of medical disciplines
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who live in the Chicagoland area would benefit from a
collaborative medical center to identify, diagnose, and
treat these largely underdiagnosed conditions. Creation
of such a center would offer synergistic benefits to the
patients, medical providers, and the healthcare facili-
ties that serve them. Patients would have access to more
streamlined, comprehensive, accessible, and expert
care. Overburdened specialty care providers would
have access to a collaborative team to share their heavy
patient loads and long wait times. Additionally, facilities
would be justified by a steady influx of currently under-
served patients with complex medical needs.

As the breadth of medical knowledge to diagnose
and treat these conditions continues to expand, pri-
mary care providers who encounter misunderstood
conditions such as these will require additional sup-
port, which a collaborative center like the one proposed

Past use
Utilized within the last five years (N*, %)

Anticipated future use

Somewhat or very likely
to utilize a center (N*, %)

Allergy/immunology 148,48 218,82
Cardiology 200, 65 230,88
Complementary and alternative medicine 157,51 210,84
Dermatology 95, 31 175,70
Dietician 70,23 191,76
Ear, nose, and throat 101, 33 178,71
Gastroenterology 165, 53 234,90
Genetics 136, 44 210,83
Integrative/functional medicine 80, 26 203,79
Neurology 210, 68 246,92
Neurosurgery 56,18 124,51
Obstetrics/gynecology 126, 41 184,72
Occupational therapy 82,27 177,70
Ophthalmology 85,28 164,67
Orthopedics 164, 53 233,91
Pain management 138,45 236,90
Pelvic floor physical therapy 92,30 167,66
Physical therapy 240,78 244,92
Primary care 265, 86 254,95
Psychiatry 119, 39 171,68
Psychology 179,58 192,75
Radiology/imaging facility 181,59 215,83
Rheumatology 197,64 209, 82
Social work 34,11 175,70
Sleep medicine 97,31 184,73
Surgery (general) 56,18 141,58
Urology 63,20 133,55
other 32,10 N/A

" Not all respondents answered each question
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would offer. Such a center as that proposed would
improve collaboration beyond its own walls as well,
providing support for patients’ home primary care and
family medicine physicians through clear communica-
tion, education, and easy access for consultation.

Appendix
The complete survey on whose data this article has been
based can be found in the Additional file 1 (Table 4).

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513023-024-03109-w.

[ Additional file 1: Utilization of medical disciplines. }
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