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Females with hypermobile
Ehlers—Danlos syndrome self-
report more sexual problems
than chronic pain controls
without hypermobility, males, or
patients with hypermobile
spectrum disorders
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University of Florida, Gainesville, FL, United States

Background: Hypermobile Ehlers—Danlos syndrome (hEDS) and hypermobility
spectrum disorders (HSDs) are heritable connective tissue disorders
characterized by widespread fragile soft connective tissue affecting the skin,
ligaments, joints, vasculature, and internal organs. Although hEDS and HSD
are autosomal-dominant conditions and would be expected to display a 1:1
sex ratio, studies report higher prevalence in women.

Objectives: The purpose of this exploratory study was to determine whether
self-reported sexual problems differed between females and males diagnosed
with  hEDS or HSD compared with controls with chronic pain but
no hypermobility.

Methods: In this exploratory retrospective study, we examined 1,407 patients
diagnosed with hEDS or HSD according to the 2017 diagnostic criteria for
eight indicators of sexual problems based on a validated screening tool.
Results: Patients in each diagnosis primarily self-reported as White, non-
Hispanic females (90%). Of the 1,407 patients who attended the EDS Clinic,
976 (69%) were diagnosed with HSD, 240 (17%) with hEDS, and 191 (14%)
were chronic pain controls with neither diagnosis. For HSD, 937 (96%) were
females vs. 39 (4%) males (24:1 females to males), while for hEDS, 210 (88%)
were females vs. 30 (13%) males (7:1 females to males), and controls were 165
(86%) females vs. 26 (14%) males (6:1 females to males). Females with hEDS
reported significantly higher rates of sexual issues than chronic pain controls,
including sexual problems (69%, p=0.018), problems with sexual interest
(41%, p=0.023), sexual pain (45%, p=0.006), and orgasm difficulty (34%,
p =0.022) compared with males with hEDS or males or females with HSD. In
contrast, males diagnosed with hEDS did not report any sexual problems over
controls, and males and females diagnosed with HSD reported only one issue
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—more problems with sexual

10.3389/frph.2026.1753684

interest—compared with controls (females

p=0.019, males p =0.018). However, the small number of males in this study
limits conclusions that can be drawn for them.

Conclusions: This study is unique because we examine sex differences in sexual
problems in patients with hEDS and HSD. Our findings indicate a higher
percentage of sexual problems in females with hEDS than chronic pain
controls without hypermobility, but this was not observed for females with HSD.

KEYWORDS

hypermobile Ehlers—Danlos syndrome, hypermobility spectrum disorders, pain, sexual
dysfunction, sexual health

1 Introduction

Ehlers-Danlos syndromes (EDS) comprise a heterogeneous
group of mostly rare heritable genetic connective tissue/collagen
disorders characterized by fragile soft connective tissue and
widespread distribution that manifests in the skin, ligaments,
joints, blood vessels, and internal organs (1). In 2017, new
diagnostic criteria for hypermobile EDS (hEDS) were devised
that distinguish hEDS from hypermobility spectrum disorders
(HSDs) with a goal of better understanding the similarities and/
or differences that exist within the spectrum of disease (2, 3).
The of hEDS briefly
identification of generalized joint hypermobility (GJH) of

criteria for a diagnosis include
specific joints using the Beighton scale, evidence of a systemic
connective tissue disorder, family history and/or musculoskeletal
complications, and several exclusions (3). Patients are diagnosed
with HSD if they do not meet the diagnostic criteria for hEDS,
have a positive Beighton score, and also have evidence that the
joint hypermobility is causing widespread symptoms and is not
just an asymptomatic feature (2-4). hEDS and HSD are
estimated to effect 3% or 255 million people worldwide (2, 5, 6).
However, this estimate is based on survey data from the UK,
and prevalence data for hEDS and HSD are not available for
most countries in the world. Although the genetic variants
responsible for most types of EDS have been identified, the
variant/s responsible for hEDS is unknown (7). As autosomal-
dominant genetic conditions, hEDS and HSD would be expected
to display a 1:1 sex ratio, but numerous studies have revealed a
sex ratio of at least 9:1 female to male (8-10). Comorbidities
associated with hEDS/HSD include subluxations, dislocations,
chronic pain, fatigue, headache, migraine, mast cell activation
syndrome (MCAS), anxiety, neurological and gastrointestinal
symptoms, and other issues leading to a reduced quality of life
(7, 10-15). Because of the complexity of hEDS/HSD and few
specialists to treat these conditions, survey data indicate that it
can take between 14 and 28 years to obtain a diagnosis (6).
Healthy connective tissue/collagen is essential to pelvic and
genitourinary function and health. A number of studies describe
pelvic and genitourinary dysfunction in patients with connective
tissue disorders such as hEDS and HSD (16-18). Many reports
describe greater pelvic girdle pain during pregnancy in individuals
with GJH. A survey by Ahlgvist et al. of 2,445 women who were
given the 5-point GJH questionnaire to determine hypermobility
found that more women with GJH self-reported pelvic girdle pain
during pregnancy (47%) than controls (41%) (19, 20). A large
survey of 947 women with hEDS/HSD found an increased risk of
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maternal and neonatal complications compared with the general
population (21). A qualitative study of 40 patients with hEDS/
HSD found that the majority of participants recounted a
worsening of symptoms during pregnancy and postnatal
complications (22). Survey data from approximately 1,300 women
who self-reported a diagnosis of hEDS revealed pelvic floor
dysfunction that was higher than the general population,
including stress urinary incontinence (60%), urgency urinary
incontinence (54%), sexual dysfunction (49%), fecal incontinence
(24%), and pelvic organ prolapse (21%) (23). A 2025 report of an
online survey found that women who self-reported a diagnosis of
HSD or hEDS (n=84) had decreased scores on the Female
Sexual Function Index (FSFI) in the subdomains of desire,
arousal, lubrication, orgasm, and sexual satisfaction compared
with self-reported healthy controls (n=75) (24). Another study
found that vulvodynia (debilitating vulvar pain accompanied by
dyspareunia or pain with sexual intercourse) was reported to
occur more often in patients who self-reported a diagnosis of
hEDS/HSD (50%) (n=1,146) than the general population (8%)
(25). To date, the impact of pelvic floor symptoms and/or sexual
problems has not been reported in males with HSD or hEDS.
Information on urogenital and sexual problems in HSD and
hEDS is limited, is dominated by observational studies and case
reports, and studies do not differentiate between HSD and hEDS
(17). The purpose of this exploratory study was to determine
whether self-reported sexual problems differed between females
and males diagnosed with hEDS or HSD compared with controls
with chronic pain but no hypermobility.

2 Materials and methods

2.1 Ethics approval and consent to
participate

The Institutional Review Board (IRB# 19-011260) of Mayo
Clinic approved the retrospective analysis of demographic and
clinical data from medical records for this study and waived
informed consent for all patients. The research conformed to
the principles outlined in the Declaration of Helsinki.

2.2 Study design

This retrospective observational study examined adult patients
(>18 years of age) seen at the Mayo Clinic Florida EDS Clinic in
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the Department of Internal Medicine from 1 February 2020 to 19
May 2025 (n=1,407) by self-referral or referrals from inside or
outside the Mayo Clinic. Patients were diagnosed with hEDS or
HSD according to the 2017 diagnostic criteria (3, 4, 26) by EDS
physician experts as previously (10, 27). Briefly, the diagnostic
criteria for hEDS include identification of GJH of specific joints
using the Beighton Scale (past puberty >5/9 and over 50 years
of age >4/9), evidence of a systemic connective tissue disorder,
family history and/or musculoskeletal complications, and several
exclusions (3). HSD is diagnosed in patients who do not meet
the diagnostic criteria for hEDS but have a positive Beighton
score (>5/9 and >4/9 for older patients) and evidence that the
joint hypermobility is causing widespread problems and is not
just an asymptomatic feature (feature C of the second EDS
criterion) (3, 4, 26). Localized HSD (L-HSD) is diagnosed in
patients who do not meet the diagnostic criteria for hEDS, do
not have a positive Beighton score (but their Beighton score is
not zero), and other areas of the body are hypermobile (4, 26,
27). Historical HSD (H-HSD) is diagnosed in patients who do
not meet the diagnostic criteria for hEDS, have a Beighton score
of zero, and other areas of the body are hypermobile (positive
for the 5-point GJH questionnaire) (4, 19, 26). We did not
include L-HSD or H-HSD in this assessment.

2.3 Controls

Controls in this study were patients seen at the EDS Clinic by
our EDS physician experts but who did not receive a diagnosis of
hEDS, HSD, L-HSD, or H-HSD or any other forms of EDS as
previously (10, 27). Non-hypermobile controls were patients
who generally reported widespread pain and were not healthy,
but without a clear diagnosis. The advantage of using these
patients as controls is that they received the same diagnostic
assessment as patients with hEDS and HSD, so that we can be
certain that they are not hypermobile. They were also given the
same Intake Questionnaire given to patients with hEDS and
HSD. In addition, they may be considered more ideal controls
than healthy controls who are likely to have no sexual issues.

2.4 Patients with sexual problems

Adult patients (>18 years of age) were seen at the Mayo Clinic
Florida EDS Clinic from 1 February 2020 to 19 May 2025
(n=1,407) and diagnosed with HSD or hEDS according to the
2017 diagnostic criteria as previously (3, 4, 26). As part of the
EDS Clinic Intake Questionnaire (10, 13, 27), patients received a
question about whether they had been sexually active in the past
30 days. In addition, patients received questions that screened
for sexual problems: “In the past 12 months, has there ever been
a period of 3 months or more when you had any of the
following problems or concerns (sexual problems) (check all
that apply): you wanted to feel more interest in sexual activity
(sexual interest problems), you had pain during or after sexual
activity (sexual pain), you had difficulty having an orgasm
(orgasm difficulty), you felt anxious about sexual activity (sexual
anxiety), you did not enjoy sexual activity (sexual pleasure),
your vagina felt too dry (vaginal dryness) (women only), you
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had difficulty with erections (erection difficulty) (men only),
some other sexual problem or concern (other), no sexual
problems or concerns”. These questions were obtained from
Table 6 of Flynn et al. who developed and validated a self-
reported screening tool for sexual problems (28).

2.5 Genitourinary patients

Adult patients (>18 years of age) were seen at the Mayo Clinic
Florida EDS Clinic from November 1, 2019, to April 25, 2025
(n=1,216) and diagnosed with HSD or hEDS according to the
2017 diagnostic criteria as previously (3, 4, 26). As part of the
Intake Questionnaire, patients were asked whether they had any
of the following genitourinary issues: frequent urination,
dyspareunia (pain during sexual intercourse), recurrent urinary
infections, incontinence (urine leakage), pelvic floor dysfunction,
recurrent yeast infections, recurrent vaginal bacterial infections,
pelvic floor spasms, interstitial cystitis (inflammation of the
bladder), bladder prolapse, uterine prolapse, rectal prolapse,
other
genitourinary issues.

genitourinary  issues, unknown issues, and no

2.6 Data collection

Patients who attended the Mayo Clinic Florida EDS Clinic
received a REDCap Intake Questionnaire as standard of care
prior to their first appointment at the Mayo Clinic Florida EDS
Clinic as previously (10, 13, 27). Adult patients who answered
questions related to sexual activity, sexual problems, and/or
genitourinary problems were included in the study.

2.7 Statistical analysis

Because this study is an exploratory evaluation of sexual
problems in female and male patients with hEDS and HSD, we
did not perform multiple comparison tests related to multiple
symptoms because it may lead to type II errors (false negatives).
Continuous variables (i.e., age) were summarized with the
sample median and range. Categorical variables were
summarized with the number and percentage of subjects.
p-values for continuous variables were calculated using a
Student’s t-test for parametric data and a Mann-Whitney test
for non-parametric data. A Fisher’s exact test was used to
determine p-values for categorical variables. p-values <0.05 were
considered statistically significant. All statistical analyses were

performed using GraphPad PRISM, version 10.6.0.

3 Results
3.1 Demographics

Of the 1,407 patients in this study who attended the Mayo
EDS Clinic, 976 (69.4%) were diagnosed with HSD, 240 (17.1%)

with hEDS, and 191 (13.6%) were chronic pain controls with
neither diagnosis. For HSD, 937 (96.0%) were females vs. 39
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(4.0%) males (24:1 female to male), while for hEDS, 210 (87.5%)
were females vs. 30 (12.5%) males (7:1 female to male), and
chronic pain controls with neither diagnosis were 165 (86.4%)
females vs. 26 (13.6%) males (6:1 female to male).

We found that females with HSD (35.3, 18.0-70.9) or hEDS
(35.6, 18.2-71.3) were younger than chronic pain controls (40.6,
18.0-76.5) (p<0.001) (Supplementary Table S1). Overall,
approximately 90% of females were White, non-Hispanic. More
females with hEDS reported being past smokers (20.0%) vs.
controls (11.5%) (p=0.034) and currently consuming alcohol
(61.9%) vs. controls (52.7%) (p=0.002) (Supplementary
Table S1). There were no significant differences in the highest
level of education or secondhand smoke exposure history.
Similarly, we found that males with HSD (33.3, 18.5-81.9) or
hEDS (28.1, 18.0-52.0) were younger in age than controls (37.9,
18.6-68.6) (p=0.018), with patients with hEDS significantly
younger than controls (p=0.014) (Supplementary Table S2).
Like females, males were 87%-97% White, non-Hispanic. There
were no significant differences in any of the other demographic
parameters for males.

3.2 Sexual activity

In this study, we found that approximately 50% of female
chronic pain controls and patients with HSD and hEDS
reported being sexually active (Tables 1, 2). There was no
significant difference between controls and females with hEDS/
HSD in sexual activity. In contrast, approximately 60% of
chronic pain control males and 40% of males with HSD or
hEDS reported being sexually active. Although differences
existed between males with hEDS/HSD and controls in sexual
activity, they were not significantly different (Tables 1, 2). There
were also no significant differences in sexual activity between
females with hEDS and females with HSD (p=0.76) or males
with hEDS and males with HSD (p=0.81) (Table 3) or sex
differences in sexual activity by diagnosis: HSD female vs. male
(p=0.14); hEDS female vs. male (p =0.12) (Table 4).

TABLE 1 Chronic pain controls vs. HSD.

Female control® Female HSD?

Sexual symptoms

(n=165) (n=937)
Sexual activity 82 (49.7) 531 (56.7)
Sexual problems 94 (57.0) 591 (63.1)
Sexual interest problems 49 (29.7) 370 (39.5)
Sexual pain 51 (30.9) 356 (38.0)
Orgasm difficulty 38 (23.0) 259 (27.6)
Sexual anxiety 27 (16.4) 219 (23.4)
Sexual pleasure 27 (16.4) 172 (18.4)
Other 7 (4.2) 65 (6.9)
Vaginal dryness 50 (30.3) 281 (30.0)

Erection difficulty — —

“Data presented as n (%).
Pp-values obtained using Fischer’s exact test.
“Bold indicates significant value.
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3.3 Sexual problems in patients with HSD or
hEDS vs. chronic pain controls by sex

We asked eight validated screening questions for sexual
problems that included a female-specific symptom of vaginal
dryness and a male-specific symptom of erection difficulty
(Tables 1, 2). The only significant difference observed in
patients with HSD was problems with sexual interest, which was
significantly increased for both sexes compared with chronic
pain controls (HSD females vs. controls odds ratio (OR) 1.55,
confidence interval (CI) 1.09-2.21, p=0.019; HSD males vs.
OR 6.00, CI 1.21-2829, p=0.018) (Table 1,
Supplementary Table S3). In contrast, females with hEDS

controls

reported many sexual problems, while males with hEDS
reported no issues compared with chronic pain controls
(Table 2, Supplementary Table S3). Females with hEDS reported
more sexual problems (hEDS vs. controls OR 1.69, CI 1.11-2.58,
p=0.018), problems with sexual interest (hEDS vs. controls OR
1.67, CI 1.09-2.56, p=0.023), sexual pain (hEDS vs. controls
OR 1.85, CI 1.21-2.80, p =0.006), and orgasm difficulty (hEDS
vs. controls OR 1.74, CI 1.11-2.77, p=0.022) vs. chronic pain
controls (Table 2, Supplementary Table S3). Thus, females with
hEDS reported more sexual problems than chronic pain controls
with no hypermobility.

3.4 Sexual problems in patients with HSD
and hEDS by sex

When we compared females with HSD and females with hEDS
and males with HSD and males with hEDS, we did not find a
significant difference between the two diagnoses for any of the
sexual problem screening questions (Table 3). However, when we
compared females with HSD and males with HSD and females
with hEDS and males with hEDS, we found that females with
hEDS reported more sexual issues than males, including sexual
problems (hEDS females vs. males OR 2.92, CI 1.33-6.25,
p =0.007), sexual pain (hEDS females vs. males OR 4.13, CI 1.51-

Female Male control® Male HSD? Male
p-value® (n = 26) (n=39) p-value®
0.11 16 (61.5) 17 (43.6) 021
0.14 10 (38.5) 21 (53.9) 031
0.019° 2(7.7) 13 (33.3) 0.018
0.10 6 (23.1) 12 (30.8) 0.58
0.25 3 (11.5) 7 (18.0) 0.73
0.05 3 (11.5) 8 (20.5) 0.50
0.59 1(3.9) 5(12.8) 0.39
0.23 3 (11.5) 4(103) 0.99
0.93 — — n/a
n/a 7 (26.9) 8 (20.5) 0.56
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Sexual symptoms Female control® Female hEDS? Female Male control® Male hEDS? Male
(n = 165) (n =210) p-value® (n=26) (n =30) p-value®
Sexual activity 82 (49.7) 116 (55.2) 0.30 16 (61.5) 12 (40.0) 0.18
Sexual problems 94 (57.0) 145 (69.1) 0.018° 10 (38.5) 13 (43.3) 0.79
Sexual interest problems 49 (29.7) 87 (41.4) 0.023 2(7.7) 8 (26.7) 0.09
Sexual pain 51 (30.9) 95 (45.2) 0.006 6 (23.1) 5 (16.7) 0.74
Orgasm difficulty 38 (23.0) 72 (34.3) 0.022 3 (11.5) 3 (10.0) 0.99
Sexual anxiety 27 (16.4) 52 (24.8) 0.06 3 (11.5) 3 (10.0) 0.99
Sexual pleasure 27 (16.4) 49 (23.3) 0.12 1(3.9) 2 (6.7) 0.99
Other 7 (4.2) 17 (8.1) 0.14 3 (11.5) 0 (0.0) 0.09
Vaginal dryness 50 (30.3) 62 (29.5) 0.91 — — n/a
Erection difficulty — — n/a 7 (26.9) 30 (20.0) 0.75

“Data presented as n (%).
Pp-values obtained using Fischer’s exact test.
“Bold indicates significant value.

TABLE 3 HSD vs. hEDS.

Sexual symptoms Female HSD? Female hEDS? Female Male HSD? Male hEDS? Male
(n=937) (n = 210) p-value® (n=39) (n=30) p-value®
Sexual activity 531 (56.7) 116 (55.2) 0.76 17 (43.6) 12 (40.0) 0.81
Sexual problems 591 (63.1) 145 (69.1) 0.11 21 (53.9) 13 (43.3) 0.47
Sexual interest problems 370 (39.5) 87 (41.4) 0.64 13 (33.3) 8 (26.7) 0.61
Sexual pain 356 (38.0) 95 (45.2) 0.06 12 (30.8) 5 (16.7) 0.26
Orgasm difficulty 259 (27.6) 72 (34.3) 0.06 7 (18.0) 3 (10.0) 0.50
Sexual anxiety 219 (23.4) 52 (24.8) 0.65 8 (20.5) 3 (10.0) 0.37
Sexual pleasure 172 (18.4) 49 (23.3) 0.10 5 (12.8) 2 (6.7) 0.69
Other 65 (6.9) 17 (8.1) 0.55 4 (10.3) 0 (0.0) 0.13
Vaginal dryness 281 (30.0) 62 (29.5) 0.93 — — n/a
Erection difficulty — — n/a 8 (20.5) 30 (20.0) 0.99

“Data presented as n (%).
Pp-values obtained using Fischer’s exact test.

TABLE 4 Sex differences in patients with HSD and hEDS.

Sexual symptoms Female HSD? Male HSD? Female Female hEDS? Male hEDS? Male
(n=937) (n=39) p-value® (n = 210) (n=30) p-value®

Sexual activity 531 (56.7) 17 (43.6) 0.14 116 (55.2) 12 (40.0) 0.12
Sexual problems 591 (63.1) 21 (53.9) 0.24 145 (69.1) 13 (43.3) 0.007°
Sexual interest problems 370 (39.5) 13 (33.3) 0.51 87 (41.4) 8 (26.7) 0.16
Sexual pain 356 (38.0) 12 (30.8) 0.40 95 (45.2) 5 (16.7) 0.003
Orgasm difficulty 259 (27.6) 7 (18.0) 0.20 72 (34.3) 3 (10.0) 0.006
Sexual anxiety 219 (23.4) 8 (20.5) 0.85 52 (24.8) 3 (10.0) 0.10
Sexual pleasure 172 (18.4) 5(12.8) 0.52 49 (23.3) 2 (6.7) 0.05
Other 65 (6.9) 4(10.3) 0.35 17 (8.1) 0 (0.0) 0.14
Vaginal dryness 281 (30.0) — n/a 62 (29.5) — n/a
Erection difficulty — 8 (20.5) n/a — 30 (20.0) n/a

“Data presented as n (%).

Pp-values obtained using Fischer’s exact test.

“Bold indicates significant value.
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TABLE 5 Sex differences in genitourinary symptoms/comorbidities in females and males with hEDS or HSD (n =1,216).

Genitourinary symptoms Female HSD® Male HSD® p-value® Female hEDS® Male hEDS?® p-value?
(n=937) (n=39) (n=210) (n=30)

Frequent urination 372 (39.7) 15 (38.5) 0.99 79 (37.6) 4 (13.3) 0.008°
Dyspareunia (pain during sexual intercourse) 289 (30.8) 3(7.7) 0.001 67 (31.9) 0 (0.0) <0.0001
Recurrent urinary tract infections 274 (29.2) 2 (5.1) 0.0004 78 (37.1) 2 (6.7) 0.0007
Incontinence (urine leakage) 248 (26.5) 5(13.2) 0.09 63 (30.0) 1 (3.6) 0.002
Pelvic floor dysfunction 184 (19.6) 3(7.7) 0.06 56 (26.7) 1(3.3) 0.003
Recurrent yeast infections 181 (19.3) 0 (0.0) 0.0005 48 (22.9) 0 (0.0) 0.001
Recurrent vaginal bacterial infections 90 (9.6) 0 (0.0) n/a 25 (11.9) 0 (0.0) n/a
Pelvic floor spasms 122 (13.0) 2 (5.1) 0.22 35 (16.7) 3 (10.0) 043
Interstitial cystitis (inflammation of the bladder) 92 (9.8) 1(2.6) 0.17 25 (11.9) 0 (0.0) 0.05
Bladder prolapse 59 (6.3) 0 (0.0) 0.16 85 (4.9) 0 (0.0) 0.09
Uterine prolapse 47 (5.0) 0 (0.0) n/a 21 (10.0) 0 (0.0) n/a
Rectal prolapse 55 (5.0) 2 (5.1) 0.99 22 (10.5) 2 (6.7) 0.75
Other 137 (14.6) 5(12.8) 0.99 34 (16.2) 1(3.3) 0.09
Unknown 72 (7.7) 3(7.7) 0.9 17 (8.1) 6 (20.0) 0.05
No issues 150 (16.0) 24 (61.5) <0.0001 28 (13.3) 20 (66.7) <0.0001

“Data shown as n (%).
®p-values obtained using Fisher’s exact test.
“Bold indicates significant value.

10.20, p = 0.003), and orgasm difficulty (hEDS females vs. males OR
4.70, CI 1.44-15.08, p = 0.006) (Table 4, Supplementary Table S4).
In contrast, no significant differences were observed in females
with HSD and males with HSD (Table 4). Thus, females with
hEDS reported more sexual problems than males with hEDS.

3.5 Sex differences in genitourinary
symptoms/comorbidities in patients with
HSD and hEDS

To investigate whether the increased sexual problems reported
by female patients with hEDS related to genitourinary symptoms,
in a separate study, we examined whether sex differences existed in
self-reported genitourinary symptoms/comorbidities in patients
diagnosed with HSD or hEDS. We found that females diagnosed
with hEDS reported more frequent urination (OR 3.9, CI 1.40-
10.72, p=0.008), dyspareunia (pain during sexual intercourse)
(OR o, CI 4.04-o0, p<0.0001), recurrent urinary tract
infections (OR 8.27, CI 2.20-35.89, p=0.0007), incontinence
(urine leakage) (OR 11.57, CI 2.09-121.00, p=0.002), pelvic
floor dysfunction (OR 10.55, CI 1.91-110.30, p=0.003), and
recurrent yeast infections (OR o0, CI 2.52-c0, p=0.001)
diagnosed with hEDS (Table 5,
Supplementary Table S4). In contrast, fewer sex differences were

compared with males

observed in patients with HSD. Females diagnosed with HSD
reported more frequent dyspareunia (pain during sexual
intercourse) (OR 4.66, CI 1.54-14.06, p=0.001), recurrent
urinary tract infections (OR 6.21, CI 1.71-22.50, p=0.0004),
and recurrent yeast infections (OR 18.95, CI 1.16-309.80,
p=0.0005) compared with males diagnosed with hEDS (Table 5,
Supplementary Table S4). Thus, females with hEDS experienced
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more genitourinary symptoms/comorbidities compared with
females or males with HSD of either diagnosis.

4 Discussion

The objective of this exploratory study was to examine whether
sex differences existed in sexual problems in patients diagnosed with
hEDS or HSD compared with unhealthy, non-hypermobile chronic
pain controls. We found that females with a diagnosis of hEDS self-
reported more sexual issues, including sexual problems (69.1%),
problems with sexual interest (41.4%), sexual pain (45.2%), and
orgasm difficulty (34.3%) compared with EDS Clinic control
females who had chronic pain but were not diagnosed with HSD
or hEDS or any other form of EDS, including L-HSD and
H-HSD. In contrast, males diagnosed with hEDS did not report
sexual problems above those of EDS Clinic male chronic pain
controls. These findings contrasted with patients diagnosed with
HSD, where both males and females reported only one issue—
more problems with sexual interest—compared with EDS Clinic
controls. Survey studies have found that 12% of women in the
general population experience sexual dysfunction related to desire,
arousal, and/or orgasm (29, 30) and 13%-21% of women
experience painful sex (31, 32). Our findings indicate a far higher
percentage of sexual problems in females with hEDS than has
been reported for the general population, similar to previous
reports (17, 23-25). Furthermore, our findings may even be an
underestimation of the prevalence of sexual problems in patients
with hEDS because the controls in this study were older than
patients with hEDS and sexual issues are known to increase with
age. In addition, because the controls were patients with chronic
pain rather than healthy controls, their sexual function may
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already have been impaired, thereby diluting differences between
groups. We do not know what the primary diagnosis of the non-
hypermobile control patients should be, and it is possible that
they had fibromyalgia or another connective tissue condition such
as rheumatoid arthritis. Thus, overall, we found that females with
hEDS reported more sexual problems. Sexual problems were not
reported more often in male patients with hEDS or female or
male patients with HSD above chronic pain controls.

There are several key differences between this study and
previous publications. This study is unique because we examine
sex differences in sexual problems in a relatively large number of
patients, which is necessary in order to have sufficient males. This
study is also unique because we examine sexual problems in
patients with physician-confirmed diagnoses of HSD and hEDS
rather than relying on self-reported data of a physician diagnosis
(23, 24). We found sex differences in many of the eight sexual
problem screening questions that we examined in this study in
patients with hEDS but few sexual problems in patients with HSD
regardless of sex. In addition, this study is the first to include
non-hypermobile controls with chronic pain who did not receive
a diagnosis of hEDS or HSD but attended the EDS Clinic and
took the same questionnaire. In future studies, we would also like
to include healthy non-hypermobile controls. We expect
differences in sexual problems between patients with hEDS and
HSD vs. non-hypermobile healthy controls to be even greater
than those in non-hypermobile controls with chronic pain.

Interestingly, when we examined genitourinary symptoms/
comorbidities to determine whether these issues might contribute
to our findings, we found sex differences in 30% (3/10) of
genitourinary issues in patients with HSD vs. 60% (6/10) of
patients with hEDS, with females reporting more issues than
males (Table 5). The low number of males examined in this study
precludes drawing clear conclusions, and future studies with more
needed. Regardless, these data suggest that
genitourinary symptoms/comorbidities in patients with hEDS vs.

males are

those with HSD may contribute, at least in part, to sexual
problems. The current diagnostic criteria for hEDS select patients
with collagen dysfunction by choosing individuals with stretchy
skin, heel papules, etc. (3). We previously reported that patients
with hEDS had more problems such as prolapses, hernias, and
dislocations than those with HSD (10), suggesting that patients
with hEDS may have a weaker collagen/extracellular matrix
(ECM). The central role of collagen/ECM for maintaining the
integrity of the pelvic region further suggests that injury to this
area by physical trauma (sexual abuse, accidents, etc.), unstable
hips, spine, knees, and pregnancy and/or infections may weaken
or alter the ECM in this region, contributing to sexual problems.
Additional factors that may promote ECM remodeling include
neurological dysfunction (i.e., autonomic dysfunction), mast cell
activation, and/or psychological issues (i.e., stress, post-traumatic
stress disorder/PTSD, and abuse).

Sex differences are known to occur in sexual problems, with
more widespread symptoms/issues reported by females than by
males (31, 33). In a study of over 3,000 men and women from
the US National Health and Social Life Survey, it was found that
the greatest risk for sexual dysfunction (i.e., low desire, arousal
dysfunction, and sexual pain) in women were urinary tract
symptoms, poor health, stress, and abuse as a child (31). Men
had the same risk factors for sexual dysfunction as women, with
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additional factors such as daily use of alcohol and sexual
experience (i.e., ever had a male partner, think about sex <1x/
week). Another sex difference observed in that study was that if
the individual had low physical or emotional satisfaction and/or
low general happiness, women were at increased risk of
developing low desire, arousal dysfunction, and sexual pain (i.e.,
widespread issues), while males had an increased risk only for
erectile dysfunction, which was confirmed in a later study (31,
33). An important finding from the McCabe et al. study was
that most men receive treatment for erectile dysfunction with
their primary care physician, while concerns of most women go
unaddressed (33). This situation may be further complicated in

symptoms
hypermobility, such as recurrent hip subluxation and increased

women with hEDS because of related to
rates of uterine, bladder, and rectal prolapse, compared with
other women.

4.1 Limitations

There are several limitations to this study. The retrospective
design of the study precludes establishing causal relationships.
The site of the study is a tertiary care center and findings from
this study may not represent other regions of the US or the
world. In addition, symptoms/comorbidities were self-reported
and not validated through another method. Importantly, the
small number of males in this study limits the conclusions that
can be drawn regarding male sexual problems. However, given
the very limited availability of data in the literature on males
with hEDS and HSD, information provided in this study is
important. This study should be repeated in the future with a
higher number of males. Another possible limitation is that we
do not have similar numbers of patients per group, although
this distribution represents the total number of patients seen at
our EDS Clinic who took the questions about sexual problems.
This study was an exploratory evaluation of sexual problems in
female and male patients with hEDS and HSD. For this reason,
we did not adjust for multiple comparisons for symptoms, and
therefore, there is a risk of type I errors (false positives).
Findings from this study will need to be confirmed with future
research using validated questionnaires such as the FSFI for
women and the International Index of Erectile Function (IIEF)
for men. Future studies are also needed to examine whether the
key findings of this study can be verified when medical records
are examined. The strengths of this study are that patients with
hEDS/HSD were diagnosed using the most recent 2017
diagnostic and other criteria (2-4) by physician experts, and we
used sexual problem screening questions that have been
previously validated (28). An additional strength is the large
study population that contained an internal control group that
was not diagnosed with hEDS or HSD (i.e., not hypermobile)
but underwent the same diagnostic process and answered the
same sexual problem questions.

4.2 Clinical implications

Our findings indicate that sexual problems exist, especially in
patients with hEDS. Currently, all patients who attend our EDS
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Clinic receive referrals to physical and occupational therapy. Our
findings suggest that patients with relevant symptoms should be
considered for evaluation/referral to gynecology, urology, and
pelvic floor physical therapy to assess their genitourinary and
sexual problems.

5 Conclusion

Our study of males and females with physician-verified hEDS
and HSD found that females with hEDS reported more
widespread sexual problems than chronic pain controls, males,
or patients with HSD. Females with hEDS also reported more
genitourinary symptoms/comorbidities than females with HSD.
More research is needed on sexual problems in males with
hEDS and HSD using larger numbers.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Mayo
Clinic  Institutional Review Board (Approval number:
19-011260). The studies were conducted in accordance with the
local legislation and institutional requirements. The ethics
committee/institutional review board waived the requirement of
written informed consent for participation from the participants
or the participants’ legal guardians/next of kin due to the
retrospective nature of the study, which analyzed demographic
and clinical data from medical records.

Author contributions

CN: Formal analysis, Writing - review & editing,
Methodology, Conceptualization, Investigation, Data curation.
FW: Investigation, Writing - review & editing, Methodology,
Formal analysis, Data curation, Supervision. DF: Methodology,
Data curation, Investigation, Project administration, Writing -
original draft, Supervision, Funding acquisition, Writing -
editing, analysis. MC: Data curation,
Investigation, Writing - review & editing. KG: Formal analysis,

review & Formal
Writing - review & editing, Data curation, Investigation. LR:
Writing - review & editing, Investigation, Formal analysis, Data
curation. NF: Data curation, Investigation, Writing - review &
editing, Formal analysis. CS: Formal analysis, Writing — review
& editing, Investigation, Resources. DK: Funding acquisition,
Writing - review & editing, Formal analysis, Supervision,
Investigation, Data curation. SG: Funding acquisition, Writing —
review & editing, Formal analysis, Investigation. KB: Writing -
review & editing, Project administration, Funding acquisition,

Frontiers in Reproductive Health

10.3389/frph.2026.1753684

Formal analysis, Methodology, Data curation,
Investigation, Conceptualization.

Supervision,

Funding

The author(s) declared that financial support was received for
this work and/or its publication. This study was supported by
funding from the Ehlers-Danlos Society MicroGrant to DK and
DF; Mayo Clinic RACER and RACER Plus Award to DK; Mayo
Clinic STARDOM Award to DK and DF; Mayo Clinic’s
Division of General Internal Medicine to DK, DF, SG, and KB;
the Ralph E. Pounds and Kathy Olesker Pounds Fund in
Research Related to Chronic Pain to DF; American Heart
Association (23SCEFIA1153413) to KB; National Institutes of
Health (RO1 HL164520) to DF; National Institutes of Health
(R21 AI163302 and R21 AI180863) to KB; and National
Institutes of Health (R21 AR084101) to DF, DK, SG, and KB.

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The author DF declared that they were an editorial board
member of Frontiers at the time of submission. This had no
impact on the peer review process and the final decision.

Generative Al statement

The author(s) declared that generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence, and reasonable efforts have been made to
ensure accuracy, including review by the authors, wherever
possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/frph.2026.
1753684/full#supplementary-material

frontiersin.org


https://www.frontiersin.org/articles/10.3389/frph.2026.1753684/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/frph.2026.1753684/full#supplementary-material
https://doi.org/10.3389/frph.2026.1753684

Neville et al.

References

1. Malfait F, De Paepe A. The Ehlers-Danlos syndrome. Adv Exp Med Biol. (2014)
802:129-43. doi: 10.1007/978-94-007-7893-1_9

2. Tinkle B, Castori M, Berglund B, Cohen H, Grahame R, Kazkaz H, et al.
Hypermobile Ehlers-Danlos syndrome (a.k.a. Ehlers-Danlos syndrome type III and
Ehlers-Danlos syndrome hypermobility type): clinical description and natural
history. Am ] Med Genet C Semin Med Genet. (2017) 175(1):48-69. doi: 10.1002/
ajmg.c.31538

3. Malfait F, Francomano C, Byers P, Belmont J, Berglund B, Black J, et al. The 2017
international classification of the Ehlers-Danlos syndromes. Am ] Med Genet C Semin
Med Genet. (2017) 175(1):8-26. doi: 10.1002/ajmg.c.31552

4. Morlino S, Castori M. Placing joint hypermobility in context: traits, disorders and
syndromes. Br Med Bull. (2023) 147(1):90-107. doi: 10.1093/bmb/ldad013

5. Mulvey MR, Macfarlane GJ, Beasley M, Symmons DP, Lovell K, Keeley P, et al.
Modest association of joint hypermobility with disabling and limiting
musculoskeletal pain: results from a large-scale general population-based survey.
Arthritis Care Res (Hoboken). (2013) 65(8):1325-33. doi: 10.1002/acr.21979

6. Demmler JC, Atkinson MD, Reinhold EJ, Choy E, Lyons RA, Brophy ST.
Diagnosed prevalence of Ehlers-Danlos syndrome and hypermobility
spectrum disorder in Wales, UK: a national electronic cohort study and case-
control comparison. BMJ Open. (2019) 9(11):e031365. doi: 10.1136/bmjopen-2019-
031365

7. Castori M. Ehlers-Danlos syndrome, hypermobility type: an underdiagnosed
hereditary connective tissue disorder with mucocutaneous, articular, and systemic
manifestations. ISRN Dermatol. (2012) 2012:751768. doi: 10.5402/2012/751768

8. Castori M, Camerota F, Celletti C, Grammatico P, Padua L. Ehlers-Danlos
syndrome hypermobility type and the excess of affected females: possible
mechanisms and perspectives. Am J Med Genet A. (2010) 152A(9):2406-8. doi: 10.
1002/ajmg.a.33585

9. Rodgers KR, Gui J, Dinulos MB, Chou RC. Ehlers-Danlos syndrome hypermobility
type is associated with rheumatic diseases. Sci Rep. (2017) 7:39636. doi: 10.1038/
srep39636

10. Darakjian AA, Bhutani M, Fairweather D, Kocsis SC, Fliess JJ, Khatib S, et al.
Similarities and differences in self-reported symptoms and comorbidities between
hypermobile Ehlers-Danlos syndrome and hypermobility spectrum disorders.
Rheumatol Adv Pract. (2024) 8(4):rkae134. doi: 10.1093/rap/rkae134

11. Voermans NC, Knoop H, Bleijenberg G, van Engelen BG. Pain in Ehlers-Danlos
syndrome is common, severe, and associated with functional impairment. J Pain
Symptom Manage. (2010) 40(3):370-8. doi: 10.1016/j.jpainsymman.2009.12.026

12. Brock I, Prendergast W, Maitland A. Mast cell activation disease and
immunoglobulin deficiency in patients with hypermobile Ehlers-Danlos syndrome/
hypermobility spectrum disorder. Am ] Med Genet C Semin Med Genet. (2021)
187(4):473-81. doi: 10.1002/ajmg.c.31940

13. Fairweather D, Bruno KA, Darakjian AA, Bruce BK, Gehin JM, Kotha A, et al.
High overlap in patients diagnosed with hypermobile Ehlers-Danlos syndrome or
hypermobile spectrum disorders with fibromyalgia and 40 self-reported symptoms
and comorbidities. Front Med (Lausanne). (2023) 10:1096180. doi: 10.3389/fmed.
2023.1096180

14. Clark NL, Johnson M, Rangan A, Kottam L, Swainston K. The biopsychosocial
impact of hypermobility spectrum disorders in adults: a scoping review. Rheumatol
Int. (2023) 43(6):985-1014. doi: 10.1007/500296-023-05298-2

15. Daylor V, Griggs M, Weintraub A, Byrd R, Petrucci T, Huff M, et al. Defining the
chronic complexities of hEDS and HSD: a global survey of diagnostic challenges, life-
long comorbidities, and unmet needs. J Clin Med. (2025) 14(16):5636. doi: 10.3390/
jem14165636

16. Pournasiri Z, Madani A, Zandi H, Salehpour S, Abdollah Gorji F, Ahmadzahe A.
Relationship of generalized joint hypermobility with vesicoureteral reflux and urinary
tract infection. Iran J Kidney Dis. (2014) 8(3):189-93.

Frontiers in Reproductive Health

09

10.3389/frph.2026.1753684

17. Gilliam E, Hoffman JD, Yeh G. Urogenital and pelvic complications in the Ehlers-
Danlos syndromes and associated hypermobility spectrum disorders: a scoping
review. Clin Genet. (2020) 97(1):168-78. doi: 10.1111/cge.13624

18. Ali A, Andrzejowski P, Kanakaris NK, Giannoudis PV. Pelvic girdle pain,
hypermobility spectrum disorder and hypermobility-type Ehlers-Danlos syndrome:
a narrative literature review. J Clin Med. (2020) 9(12):3992. doi: 10.3390/jcm9123992

19. Hakim AJ, Grahame R. A simple questionnaire to detect hypermobility: an
adjunct to the assessment of patients with diffuse musculoskeletal pain. Int J Clin
Pract. (2003) 57(3):163-6. doi: 10.1111/j.1742-1241.2003.tb10455.x

20. Ahlgvist K, Bjelland EK, Pingel R, Schlager A, Nilsson-Wikmar L, Kristiansson P.
The association of self-reported generalized joint hypermobility with pelvic girdle
pain during pregnancy: a retrospective cohort study. BMC Musculoskelet Disord.
(2020) 21(1):474. doi: 10.1186/512891-020-03486-w

21. Pearce G, Bell L, Pezaro S, Reinhold E. Childbearing with hypermobile Ehlers-
Danlos syndrome and hypermobility spectrum disorders: a large international
survey of outcomes and complications. Int ] Environ Res Public Health. (2023)
20(20):6957. doi: 10.3390/ijerph20206957

22. Pezaro DS, Pearce DG, Reinhold DE. Understanding hypermobile Ehlers-Danlos
syndrome and hypermobility spectrum disorders in the context of childbearing: an
international qualitative study. Midwifery. (2020) 88:102749. doi: 10.1016/j.midw.
2020.102749

23. Kciuk O, Li Q, Huszti E, McDermott CD. Pelvic floor symptoms in cisgender
women with Ehlers-Danlos syndrome: an international survey study. Int
Urogynecol J. (2023) 34(2):473-83. doi: 10.1007/s00192-022-05273-8

24. Fuster E, Mirmosayyeb O, Blitshteyn S. Sexual dysfunction in women with
hypermobile Ehlers-Danlos syndrome and hypermobility spectrum disorders: an
online community-based study. Rheumatol Adv Pract. (2025) 9(2):rkaf023. doi: 10.
1093/rap/rkaf023

25. Glayzer JE, McFarlin BL, Castori M, Suarez ML, Meinel MC, Kobak WH, et al.
High rate of dyspareunia and probable vulvodynia in Ehlers-Danlos syndromes
and hypermobility spectrum disorders: an online survey. Am ] Med Genet C Semin
Med Genet. (2021) 187(4):599-608. doi: 10.1002/ajmg.c.31939

26. Castori M, Tinkle B, Levy H, Grahame R, Malfait F, Hakim A. A framework for
the classification of joint hypermobility and related conditions. Am | Med Genet
C Semin Med Genet. (2017) 175(1):148-57. doi: 10.1002/ajmg.c.31539

27. Fairweather D, Bruno KA, Darakjian AA, Wilson FC, Fliess JJ, Murphy EF, et al.
Localized and historical hypermobile spectrum disorders share self-reported
symptoms and comorbidities with hEDS and HSD. Front Med (Lausanne). (2025)
12:1594796. doi: 10.3389/fmed.2025.1594796

28. Flynn KE, Lindau ST, Lin L, Reese JB, Jeffery DD, Carter J, et al. Development and
validation of a single-item screener for self-reporting sexual problems in U.S. adults.
] Gen Intern Med. (2015) 30(10):1468-75. doi: 10.1007/s11606-015-3333-3

29. Shifren JL, Monz BU, Russo PA, Segreti A, Johannes CB. Sexual problems and
distress in United States women: prevalence and correlates. Obstet Gynecol. (2008)
112(5):970-8. doi: 10.1097/A0G.0b013e3181898cdb

30. Stanley EE, Pfoh E, Lipold L, Martinez K. Gap in sexual dysfunction management
between male and female patients seen in primary care: an observational study. ] Gen
Intern Med. (2025) 40(4):847-53. doi: 10.1007/s11606-024-09004-1

31. Laumann EO, Paik A, Rosen RC. Sexual dysfunction in the United States:
prevalence and predictors. JAMA. (1999) 281(6):537-44. doi: 10.1001/jama.281.6.537

32. Reed BD, Harlow SD, Sen A, Legocki LJ, Edwards RM, Arato N, et al. Prevalence
and demographic characteristics of vulvodynia in a population-based sample. Am
J Obstet Gynecol. (2012) 206(2):170.e1-9. doi: 10.1016/j.2j0g.2011.08.012

33. McCabe MP, Sharlip ID, Lewis R, Atalla E, Balon R, Fisher AD, et al. Incidence
and prevalence of sexual dysfunction in women and men: a consensus statement from
the fourth international consultation on sexual medicine 2015. ] Sex Med. (2016)
13(2):144-52. doi: 10.1016/j.jsxm.2015.12.034

frontiersin.org


https://doi.org/10.1007/978-94-007-7893-1_9
https://doi.org/10.1002/ajmg.c.31538
https://doi.org/10.1002/ajmg.c.31538
https://doi.org/10.1002/ajmg.c.31552
https://doi.org/10.1093/bmb/ldad013
https://doi.org/10.1002/acr.21979
https://doi.org/10.1136/bmjopen-2019-031365
https://doi.org/10.1136/bmjopen-2019-031365
https://doi.org/10.5402/2012/751768
https://doi.org/10.1002/ajmg.a.33585
https://doi.org/10.1002/ajmg.a.33585
https://doi.org/10.1038/srep39636
https://doi.org/10.1038/srep39636
https://doi.org/10.1093/rap/rkae134
https://doi.org/10.1016/j.jpainsymman.2009.12.026
https://doi.org/10.1002/ajmg.c.31940
https://doi.org/10.3389/fmed.2023.1096180
https://doi.org/10.3389/fmed.2023.1096180
https://doi.org/10.1007/s00296-023-05298-2
https://doi.org/10.3390/jcm14165636
https://doi.org/10.3390/jcm14165636
https://doi.org/10.1111/cge.13624
https://doi.org/10.3390/jcm9123992
https://doi.org/10.1111/j.1742-1241.2003.tb10455.x
https://doi.org/10.1186/s12891-020-03486-w
https://doi.org/10.3390/ijerph20206957
https://doi.org/10.1016/j.midw.2020.102749
https://doi.org/10.1016/j.midw.2020.102749
https://doi.org/10.1007/s00192-022-05273-8
https://doi.org/10.1093/rap/rkaf023
https://doi.org/10.1093/rap/rkaf023
https://doi.org/10.1002/ajmg.c.31939
https://doi.org/10.1002/ajmg.c.31539
https://doi.org/10.3389/fmed.2025.1594796
https://doi.org/10.1007/s11606-015-3333-3
https://doi.org/10.1097/AOG.0b013e3181898cdb
https://doi.org/10.1007/s11606-024-09004-1
https://doi.org/10.1001/jama.281.6.537
https://doi.org/10.1016/j.ajog.2011.08.012
https://doi.org/10.1016/j.jsxm.2015.12.034
https://doi.org/10.3389/frph.2026.1753684

	Females with hypermobile Ehlers–Danlos syndrome self-report more sexual problems than chronic pain controls without hypermobility, males, or patients with hypermobile spectrum disorders
	Introduction
	Materials and methods
	Ethics approval and consent to participate
	Study design
	Controls
	Patients with sexual problems
	Genitourinary patients
	Data collection
	Statistical analysis

	Results
	Demographics
	Sexual activity
	Sexual problems in patients with HSD or hEDS vs. chronic pain controls by sex
	Sexual problems in patients with HSD and hEDS by sex
	Sex differences in genitourinary symptoms/comorbidities in patients with HSD and hEDS

	Discussion
	Limitations
	Clinical implications

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


