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Abstract
Introduction and hypothesis Ehlers–Danlos Syndrome (EDS) is a group of inherited connective tissue disorders associated 
with abnormal collagen, and is more prevalent in women than in men. The aim of this cross-sectional study was to character-
ize pelvic floor symptoms in cisgender women with EDS and to describe their impact on quality of life.
Methods An online questionnaire on obstetric and gynecological experiences of cisgender women with EDS was dissemi-
nated through EDS patient societies and social media. This study was a sub-analysis of the broader questionnaire and focused 
on pelvic floor disorders, whereby self-reported symptoms and validated questionnaires were used to assess pelvic floor 
symptom severity (Pelvic Floor Distress Inventory, PFDI-20), impact on quality of life (Pelvic Floor Impact Questionnaire, 
PFIQ-7), and sexual function (Female Sexual Function Index, FSFI-6). Groups based on age and EDS type were compared 
using Kruskal–Wallis and Chi-squared tests.
Results A total of 1,303 participants were included in the analysis. Pelvic floor symptom prevalence included: stress urinary 
incontinence in 60%, urgency urinary incontinence in 54%, fecal incontinence in 24%, and pelvic organ prolapse in 21%. 
Bladder symptoms were reported to be the most bothersome. The impact of prolapse symptoms on quality of life was higher 
in women under age 40 than in older participants (p<0.001). Pelvic pain was reported in 71%. Pain ratings were highest 
for dysmenorrhea, muscle and joint pain, and backache (median 7 out of 10 for each). Almost half of participants screened 
positive for possible sexual dysfunction and 36% reported dyspareunia more than half the time.
Conclusions This large, observational study demonstrated that cisgender women with EDS report a high prevalence of pelvic 
floor symptoms that appear to be more severe than in the general population.

Keywords Ehlers–Danlos syndrome · Pelvic floor symptoms · Urinary incontinence · Fecal incontinence · Pelvic organ 
prolapse · Pelvic pain

Introduction

Ehlers–Danlos syndrome (EDS) consists of a group of con-
nective tissue disorders that involve abnormal collagen pro-
duction, resulting in the fragility of tissues, including skin, 
ligaments, bones, blood vessels, and hollow organs [1]. Thir-
teen subtypes are recognized in the 2017 International Clas-
sification. The subtypes differ in clinical presentation and in 
the genetic locus involved, with joint hypermobility and skin 
hyperextensibility being common symptoms across several 
subtypes. Twelve subtypes have specific associated genetic 
mutations that affect collagen production and processing 
pathways [1]. For the most common subtype, hypermobile 
EDS (hEDS), there is no known genetic mutation.

The overall prevalence of EDS is estimated to be 1 in 
5,000, with hEDS being the most prevalent subtype [2]. 
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There appears to be a higher prevalence of EDS in women 
(73–89%) compared with men, particularly in hEDS [3], as 
well as other subtypes of the condition [4]. The median age 
at diagnosis is most commonly the late third or early fourth 
decade of life [4].

An association between EDS and female pelvic floor dis-
orders has been described and is thought to be mediated by 
abnormal collagen in the pelvis. Data on pelvic floor disor-
ders in female EDS patients is primarily based on case series 
[5–7] and a single cross-sectional clinical study, primarily in 
patients with hEDS [2]. More recently, online recruitment 
has allowed for larger survey studies to be carried out in this 
population [8–10]. From the limited existing evidence, there 
are wide ranges of reported pelvic floor symptoms. Reports 
of urinary incontinence (UI) in patients with EDS range 
from 38 to 60% [5–8], with daily incontinence reported in 
13 to 20% [6, 7]. Fecal incontinence (FI) prevalence ranges 
widely between 2% and 19% [8, 11–13] and rectal prolapse 
ranges between 2 and 16% [8, 11, 13]. Pelvic organ pro-
lapse (POP) is also broadly reported in 13 to 75% of EDS 
patients [5, 6, 8, 14]. Pelvic pain is commonly described in 
this patient population, with reports of dysmenorrhea rang-
ing between 73 to 93% [2, 9, 14] and dyspareunia rang-
ing between 30 to 77% [2, 5, 7, 9, 10, 14]. Despite these 
published prevalence rates, no studies have systematically 
addressed pelvic floor symptom severity and impact on qual-
ity of life in women diagnosed with EDS.

The primary aim of this study was to characterize self-
reported pelvic floor symptoms in a large, anonymous popu-
lation of cisgender women with EDS. Our hypothesis was 
that cisgender women with EDS will report a higher preva-
lence of pelvic floor symptoms than those described in the 
general population, with a significant impact on quality of 
life.

Materials and methods

Study design and setting

This study used an observational cross-sectional design to 
conduct an online survey of cisgender women with a diag-
nosis of EDS between June 2020 and February 2021. The 
survey was done using the online electronic survey tool Sim-
pleSurvey (SimpleSurvey, Montreal, Canada). Approval for 
this study was granted by the institutional Research Ethics 
Board (ID# 19-0263-E).

Participants

The survey was distributed electronically to email list mem-
bers of two EDS patient advocacy groups (EDS Canada 
and The ILC Foundation) and was posted on EDS-focused 

social media accounts. In addition, recruitment posters were 
displayed in obstetric and gynecological outpatient clinics 
at a tertiary care centre in Toronto, Canada. The invitation 
targeted cisgender women with a diagnosis of EDS, with 
an aim of understanding their obstetric and gynecological 
history, as well as the impact of gynecological health on 
their quality of life. Participants provided consent and were 
instructed to complete the survey only once on the landing 
page of the online survey. All results were based on self-
reported measures and participants who reported no official 
diagnosis from a physician, identified as male or other, or 
reported an age under 18 were excluded from the study.

Survey design

An online survey was created by the study investigators 
that used a combination of history-based questions and 
validated questionnaires to gather information on pelvic 
floor symptoms, sexual function, and pelvic pain, as well as 
fertility and obstetric history, gynecological history, men-
strual symptoms, and menopause symptoms. Four experts 
in obstetrics and gynecology (with subspecialty expertise in 
Urogynecology, Reproductive Endocrinology and Infertility, 
Maternal Fetal Medicine, and Menopause) were consulted 
on the survey content and provided qualitative feedback. A 
pilot group of five participants with a known diagnosis of 
EDS was invited to complete the survey. The pilot partici-
pants’ answers were assessed for completion and compre-
hension and acted as an estimate of external validity of the 
survey. Expert and pilot participant feedback was incorpo-
rated into the final version of the survey, which is included 
as electronic supplementary material for this study. For 
this planned analysis of pelvic floor symptoms and impact 
on quality of life, history and validated questionnaire data 
addressing bladder symptoms, bowel symptoms, POP symp-
toms, and sexual function were extracted from the survey 
responses, as well as pelvic pain-related numerical rating 
score (NRS) information.

In addition to history-based questions, three validated 
questionnaires related to pelvic health were included in this 
study. The Pelvic Floor Disability Index (PFDI-20) and the 
Pelvic Floor Impact Questionnaire (PFIQ-7) are validated 
questionnaires used to measure lower urinary tract, lower 
gastrointestinal tract, and POP symptoms and their effect 
on quality of life over the last 3 months [15]. The PFDI-20 
assesses the presence and severity of symptoms. It consists 
of 20 questions divided into three subscales: the Urinary 
Distress Inventory (UDI-6), the Colorectal-Anal Distress 
Inventory (CRADI-8), and the Pelvic Organ Prolapse Dis-
tress Inventory (POPDI-6). For each question in the PFDI-
20, the participant is asked whether the symptom exists 
and, if it does, to quantify how bothersome it is from “not 
at all” to “quite a bit.” The PFIQ-7 assesses the impact of 
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symptoms on quality of life. Similarly, it consists of three 
subscales: the Urinary Impact Questionnaire (UIQ-7), the 
Colorectal-Anal Impact Questionnaire (CRAIQ-7), and the 
Pelvic Organ Prolapse Impact Questionnaire (POPIQ-7). 
For each question in the PFIQ-7, the participant is asked to 
quantify how pelvic floor symptoms affect their quality of 
life, from “not at all” to “quite a bit.” For both the PFDI-20 
and the PFIQ-7, each subscale is scored from 0 (least symp-
tomatic or least distress) to 100 (most symptomatic or most 
distress) and summed, for a total score for each questionnaire 
ranging from 0 to 300. The six-item Female Sexual Function 
Index (FSFI-6) is a validated questionnaire that screens for 
female sexual dysfunction [16]. It addresses six domains of 
sexual function: desire, arousal, lubrication, orgasm, satis-
faction, and pain, over the last 4 weeks. The FSFI-6 is scored 
from 2 (highest likelihood of sexual dysfunction) to 30 (low-
est likelihood of sexual dysfunction).

Sample size

We assumed a 1 in 5,000 EDS prevalence in the general 
population, with an estimated 70% prevalence in women [3, 
4]. To achieve a confidence level of 95% with an absolute 
precision of 5% for estimating the most conservative EDS 
prevalence in women (50%), a total of 384 completed sur-
veys were required for these analyses.

Statistical analysis

Statistical analyses were performed using R (version 4.0.5, 
R Core Team (2021)). Survey software forcing functions 
ensured that there were no missing data in the surveys sub-
mitted. Descriptive statistics were used to summarize par-
ticipant characteristics. Groups based on age and EDS type 
were compared using the nonparametric Kruskal–Wallis test 
for continuous variables, and the Chi-squared test for cat-
egorical variables, with statistical significance based on an 
alpha of 0.05. When considering pelvic pain, as there were 
14 items within this analysis, we used Bonferroni correction 
to adjust for multiple comparisons.

Results

A total of 2,084 respondents agreed to participate in the 
survey, of whom 1,526 submitted complete responses (73% 
completion rate). Of these, 1,303 responses met the eligi-
bility criteria and were included in the analysis. Baseline 
characteristics of the sample group are summarized in 
Table 1. The most common EDS types were hypermobile 
EDS (hEDS, 84%), classical EDS (cEDS, 8%), vascular EDS 
(vEDS, 2%), and classical-like EDS (clEDS, 2%). Most par-
ticipants reported white ethnicity (95%). The median number 

Table 1  Baseline characteristics

EDS Ehlers–Danlos syndrome
a Categorical data summarized as count (%)
b Ethnicity data collected as “all applicable,” total over 100%
c Continuous data summarized as median [interquartile range]

Variable All par-
ticipants 
(n=1,303)

Age  rangea

  18–39 784 (60)
  40–49 324 (25)
  50 and above 195 (15)

EDS  typea

  Hypermobile EDS (hEDS) 1,090 (84)
  Classical EDS (cEDS) 103 (8)
  Vascular EDS (vEDS) 29 (2)
  Classical-like EDS (clEDS) 24 (2)
  Other EDS type 57 (4)

Years since  diagnosisa

  0–5 years 821 (63)
  6–10 years 289 (22)
  More than 10 years 193 (15)

Geographic  regiona

  United States 589 (45)
  Canada 372 (29)
  United Kingdom and Ireland 219 (17)
  Continental Europe 57 (4)
  Australia and New Zealand 55 (4)
  South America 5 (0.4)
  Africa 2 (0.2)
  Asia 2 (0.2)
  Other 2 (0.2)

Community  sizea

   Large urban community (≥100,000) 555 (43)
   Medium community (30,000–99,999) 323 (25)
   Small community (1,000–29,999) 344 (26)
   Rural community (<1,000) 81 (6)

Ethnicitya, b

   White 1,239 (95)
   Indigenous 42 (3)
   Hispanic/Latino 38 (3)
   Middle Eastern 17 (1)
   Black 13 (1)
   East Asian 9 (0.7)
   South Asian 7 (0.5)
   Southeast Asian 5 (0.4)
   Other 28 (2)

Total  pregnanciesc 1 [0–3]
Vaginal  deliveriesc 1 [0–2]
Cesarean  deliveriesc 0 [0–1]
Previous 3rd or 4th degree perineal  lacerationa 131 (10)
Previous  hysterectomya 183 (14)
Sexually active (lifetime)a 1,245 (96)
Smoking (daily)a 95 (7)
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of total pregnancies was 1 (interquartile range [IQR) 0–3]. 
Previous hysterectomy was reported by 14% of participants.

Lower urinary tract symptoms

Daily UI was reported by 22% of all participants. Lifetime 
prevalence of stress urinary incontinence (SUI) increased 
with age, from 55% for participants aged 18–39 and up to 
76% for participants aged 50 or higher. Lifetime prevalence 
of urgency urinary incontinence (UUI) ranged from 52% 
(age 18–39) to 66% (age 50 or higher). Nocturia (two or 
more episodes per night) was reported by 18% of all partici-
pants, with no significant differences between age groups. 
There were no differences in lower urinary tract symptom 
prevalence between EDS types. The median UDI-6 score 
was 29 (IQR 17–50) and the median UIQ-7 score was 14 
(IQR 0–33). There were no differences in the UDI-6 or 
UIQ-7 scores between age groups or between EDS types. 
Lower urinary tract symptoms are summarized in Table 2.

Lower gastrointestinal tract symptoms

Lifetime FI was reported by 24% of all participants, rang-
ing from 20% in participants aged 18–39 and up to 30% 
in participants over age 40. Lifetime rectal prolapse (RP) 
was reported by 18% of all participants. RP prevalence was 
significantly different between age groups, from 15% (age 
18–39) to 33% (age 50 or higher). There were no differ-
ences in the prevalence of FI or RP between EDS types. 
The median CRADI-8 score was 28 (IQR 16–44) and the 
median CRAIQ-7 score was 14 (IQR 0–38). There were no 
differences in the CRADI-8 or CRAIQ-7 scores between 
EDS types or between age groups. Lower gastrointestinal 
tract symptoms are summarized in Table 3.

Pelvic organ prolapse symptoms

Lifetime POP was reported by 21% of all participants. 
Prevalence increased with age, ranging from 15% in par-
ticipants aged 18–39, 28% for participants aged 40–49, 
and up to 37% for participants aged over 50. There were no 
differences in prevalence of POP between EDS types. The 
median POPDI-6 score was 25 (IQR 7–42) and did not dif-
fer between age groups or between EDS types. The median 
POPIQ-7 score was 14 (IQR 0–38). Participants aged 18–39 
had significantly higher impact scores (POPIQ-7 19 [IQR 
0–43]) than those aged 40–49 and 50 or more (p<0.001). 
POP symptoms are summarized in Table 4.

Pelvic pain

Symptoms of pelvic pain were reported by 71% participants, 
of whom 45% reported having had these symptoms for more 

than 10 years. Using a numerical rating scale (0–10), the 
highest pelvic pain scores were reported for muscle/joint 
pain (median 7; IQR 6–8), backache (median 7; IQR 5–8), 
dysmenorrhea (median 7; IQR 4–8), premenstrual pain 
(median 5; IQR 2–7), and dyspareunia (median 4; IQR 
2–7). Comparing age groups, differences in NRS scores 
were found in cyclic pain types (premenstrual, ovulation, 
dysmenorrhea, postmenstrual) consistent with lessening 
impact of these symptoms with age and/or recency effect. 
NRS scores for pain with sitting were higher in respondents 
over age 50 (p=0.002). Comparing EDS types, NRS scores 
were only significantly different for pain with a full bladder 
(clEDS highest, median 6; IQR 3–8.5). Of 980 participants 
who reported being peri- or pre-menopausal, 55% described 
missing one or more day of work or social activities during 
an average menstrual period because of pain. Details of pel-
vic pain symptoms are summarized in Table 5.

Sexual function

The majority of respondents (59%) reported having been 
sexually active in the last 4 weeks. Of those who had been 
sexually active, 36% reported symptoms of dyspareunia 
more than half the time. Prevalence of dyspareunia ranged 
from 40% for participants aged 18–39, to 29% for par-
ticipants over the age of 50. There were no differences in 
prevalence of dyspareunia between EDS types. The median 
FSFI-6 total score for all respondents was 20 (IQR 15–24). 
FSFI-6 total scores were lower in respondents over 40 than 
in those aged 18–39, indicating greater sexual dysfunction 
in the older age group. There were no differences in FSFI-6 
total scores between EDS types. Using a FSFI-6 total score 
cut-off of ≤19 [16], 49% of all participants screened posi-
tive for sexual dysfunction. Details of sexual function are 
summarized in Table 6.

Treatments for pelvic floor disorders

The number of respondents that reported attempting vari-
ous treatment options for each of the pelvic floor disorders 
is summarized in Table 7. Patients were specifically asked 
if they had tried any of these treatments and if so, did these 
treatments improve or not improve their symptoms. For 
SUI, of those who had surgery, 74.6% stated the surgery 
had improved their symptoms, whereas a large percentage 
of patients who had tried diet/lifestyle modifications (75.2%) 
and supportive appliances (i.e., tampon or pessary; 83.3%) 
found no improvement. For UUI, more patients who had 
tried medication found that they had improved symptoms 
(59.1%), whereas most who tried diet/lifestyle modifications 
saw no improvement (73.1%). For FI, more patients who 
had previously had surgery reported improvements (79.5%) 
than those who had tried diet/lifestyle modifications without 
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improvement (65.9%). For both RP and vaginal POP, more 
patients who had undergone surgery reported improvements 
in symptoms (80.0% and 80.5% respectively) and more 
patients who had tried supportive appliances reported no 
improvement (76.9% and 75.5% respectively).

Discussion

This survey study describes pelvic floor symptoms in a large 
international sample of cisgender women with a diagnosis of 
EDS. A high prevalence of urinary tract symptoms, gastro-
intestinal symptoms, pelvic organ prolapse, and pelvic pain 
were reported. Sexual dysfunction screening was positive 
in almost half of respondents. In addition, this study quanti-
fied the severity and impact of pelvic floor symptoms on 
the quality of life in this population, using the PFDI-20 and 
PFIQ-7 validated questionnaires.

Respondents in this study reported a high prevalence of 
lower urinary tract symptoms, including daily UI in 22% 
of participants and nocturia in 18% of participants. These 
findings are consistent with those of previous case series of 
women with EDS, which described daily UI ranging from 
13% to 20% [6, 7]. Lifetime prevalence of SUI and UUI in 
the present study were high, at 60% and 54% respectively. In 

large survey studies of the general population, estimates of 
SUI prevalence in women range from 9% to 46%, with esti-
mates of UUI in women ranging from 4% to 31% [17–19]. 
In the present study, women of all age groups reported both 
SUI and UUI higher than the general population estimates. 
Overall, UI in this study increased with age, in accordance 
with age-related increases also seen in the general popula-
tion. Specifically, the present study demonstrated that SUI 
and UUI were 55% and 52% for participants aged 18–39, 
65% and 54% for those 40–49, and up to 76% and 66% for 
participants over 50 respectively. These prevalence rates 
far exceed recent estimated prevalence of SUI and UUI in 
the general US population, which was 33.9% and 17.6% 
for women aged 20–39, 51.3% and 27.9% for women aged 
40–59, and 53.1% and 49.5% for those over 60 respectively 
[17], and are considerably higher than that reported by 
the international Epic Study, whereby SUI and UUI were 
reported in only 3.7% and 1% in those under 39, 7.9% and 
1.1% in those 40–59, and 8% and 2.5% for those over 60 
respectively [18]. Other general population studies support 
a peak in SUI prevalence between 40 and 50 years of age, 
with declining prevalence at older ages [20]. It is theorized 
that this pattern may be related to increased UUI and mixed 
UI in older individuals, decreased physical activity, or to 
increased SUI treatment in the fourth and fifth decades of 

Table 5  Numerical rating scale values for types of pelvic pain (categorized by age and Ehlers–Danlos syndrome [EDS] type)a

hEDS hypermobile Ehlers–Danlos syndrome, cEDS classical Ehlers–Danlos syndrome, vEDS vascular Ehlers–Danlos syndrome, clEDS classi-
cal-like Ehlers–Danlos syndrome
a Numerical rating scale values (scale 0–10) summarized as median [interquartile range]
b As there were 14 items within this analysis, we used Bonferroni correction to adjust for multiple comparisons, with statistical significance 
based on a p value <0.0035 (0.05/14)
p-values in bold indicate statistical significance

Types of pain Age EDS type

Total 18–39 40–49 50+ hEDS cEDS vEDS clEDS Other EDS

n=930 n=604 n=211 n=115 pb n=789 n=68 n=17 p=15 n=41 pb

Constant pelvic pain 2 [0, 4] 2 [0, 4] 2 [0, 5] 2 [0, 4] 0.216 2 [0, 4] 2 [0, 5] 2 [0, 4] 4 [0, 5.5] 1 [0, 4] 0.848
Ovulation 4 [2, 6] 4 [2, 7] 4 [1, 6] 3 [0, 6] 0.003 4 [2, 6] 4 [0, 6.25] 4 [3, 6] 4 [1.5, 7] 4 [2, 7] 0.786
Premenstrual 5 [2, 7] 5 [3, 7] 4 [2, 7] 4 [0, 7] 0.001 5 [2, 7] 5 [2, 8] 5 [1, 8] 6 [3, 7] 5 [2, 7] 0.938
Dysmenorrhea 7 [4, 8] 7 [5, 8] 7 [3, 8] 5 [0, 8] 0.001 7 [4, 8] 7 [2.75, 8.25] 5 [3, 8] 8 [4.5, 9] 7 [5, 10] 0.373
Postmenstrual 1 [0, 3] 1 [0, 4] 0 [0, 3] 0 [0, 2] <0.001 1 [0, 3] 0 [0, 3] 0 [0, 4] 3 [0.5, 4.5] 2 [0, 4] 0.280
Deep dyspareunia 4 [2, 7] 4 [2, 7] 4 [2, 7] 4 [1, 7] 0.355 4 [2, 7] 5 [1.75, 7] 4 [0, 8] 7 [4.5, 8.5] 5 [2, 7] 0.031
Postcoital burning 2 [0, 5] 2 [0, 5] 2 [0, 5] 2 [0, 6] 0.558 2 [0, 5] 3 [0, 6.25] 2 [0, 4] 1 [0, 6.5] 4 [0, 7] 0.391
Postcoital pain last-

ing hours/days
2 [0, 5] 2 [0, 4] 2 [0, 5] 2 [0, 5] 0.632 2 [0, 4] 2 [0, 5] 1 [0, 3] 5 [0, 6.5] 2 [0, 5] 0.381

Full bladder 3 [1, 6] 3 [1, 6] 3 [1, 6] 3 [1, 5] 0.988 3 [1, 6] 3 [0.75, 6] 5 [3, 8] 6 [3, 8.5] 5 [3, 7] 0.001
Dysuria 1 [0, 3] 1 [0, 3] 1 [0, 3] 1 [0, 3] 0.874 1 [0, 3] 0 [0, 3] 0 [0, 5] 3 [0, 7.5] 2 [0, 5] 0.036
Sitting 2 [0, 5] 2 [0, 4] 2 [0, 5] 3 [1, 6] 0.002 2 [0, 4] 3 [0, 5] 5 [0, 7] 2 [0, 5] 2 [0, 6] 0.245
Lifting 2 [0, 4] 2 [0, 4] 2 [0, 4] 2 [0, 5] 0.241 2 [0, 4] 2 [0, 5] 5 [1, 6] 3 [2, 6] 3 [0, 5] 0.015
Muscle/joint 7 [6, 8] 7 [6, 8] 7 [5, 9] 8 [6, 8] 0.678 7 [6, 8] 7 [6, 9] 8 [7, 9] 8 [7, 9] 7 [6, 9] 0.117
Backache 7 [5, 8] 7 [5, 8] 7 [5, 8] 7 [5, 9] 0.474 7 [5, 8] 7.5 [5.75, 8.25] 7 [7, 8] 8 [6.5, 9] 7 [5, 8] 0.304
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life [20]. In contrast, 76% of respondents over age 50 in the 
present study reported SUI, which was notably higher than 
in younger study participants. The high burden of SUI in 
women with EDS may be related to collagen abnormalities 
resulting in increased urethral hypermobility. It is also pos-
sible that the risk of poor tissue healing in EDS patients, as 
well as a theoretical risk of higher pain after a mesh implant 
such as a midurethral sling, has resulted in these patients 
not being offered incontinence procedures as readily as the 
general population. As such, this would result in persistently 
increased reports of SUI in women with EDS at older ages.

In this study, women with EDS also reported a high life-
time prevalence of FI (24%) and RP (18%). The present 
study demonstrated that FI was reported by 20% of partici-
pants aged 18–39, 31% of those 40–49, and 30% of those 
over 50. These results are far higher than those seen in a 
Norwegian general population study of women who reported 
symptoms of FI in 1.7% of those aged 30–39, 1.5% of those 
40–49, 2.2% of those 50–59, and 3.8% of those 60–69 [21]. 
Another general population study of women living in Min-
nesota also described fewer symptoms of FI, as reported by 
1.8% of those aged 18–39, 4.4% of those 40–59, and 7.5% 
of those over 60 [22]. Although epidemiological studies of 
RP are rare, general population prevalence is estimated at 
less than 0.5% [23]. Previous studies of GI symptoms in 
EDS patients have not disaggregated data in women com-
pared with men [8, 11–13]. A broad range of bowel symp-
toms have been reported in EDS patients, with some report-
ing lower FI at 2% to 6% and RP at 2% to 3% [11, 13]. In 
more recent studies, bowel symptoms in EDS patients were 
reported, with a prevalence similar to our findings, with FI 
ranging from 13% to 19% [8, 12], and RP at 16% [8]. These 
differences may be related to the reclassification of EDS 
diagnoses in 2017, which makes direct comparison of study 
populations challenging and emphasizes the need for repli-
cation studies looking at sex-disaggregated symptom preva-
lence in patients with a confirmed EDS diagnosis.

Overall prevalence of lifetime POP in this study popula-
tion was 21% and symptoms increased with age, from 15% 
in participants aged 18–39, 28% in those 40–49, and up to 
37% in participants over the age of 50. Across age groups, 
these are higher than the 3–6% prevalence of POP symp-
toms that has been described in population-based surveys 
of women [24]. This is also notably higher than the preva-
lence of POP found in the recent general population study 
of Minnesota women, whereby 4.0% aged 18–39, 5.7% 
aged 40–59, and 7.9% over 60 reported symptoms of POP 
[22]. In previous studies of POP in women with EDS, 
hEDS has been the most frequently studied subtype, with 
reported POP ranging widely between 13% and 75% [5, 6, 
8, 14], similar to those found in the present study. Inter-
estingly, in a recent cross-sectional study of 45 women 
with molecularly confirmed cEDS, only one participant Ta
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had pelvic organ prolapse [25]. Conversely, genetic stud-
ies of POP have identified COL3A1 (the major gene locus 
involved in vEDS) as a candidate gene that may predispose 
white women to POP [26]. In future studies of pelvic floor 
symptoms, targeted recruitment of participants according 
to EDS type will be important to help clarify symptom 
prevalence within each type.

Sexual function in patients with EDS has not previ-
ously been a focus of quantitative research. Qualitatively, 
EDS patients describe pain, fatigue, and POP symptoms 
as impacting sexual function [27]. In the present study, 
sexual dysfunction screening using the FSFI-6 validated 
questionnaire was positive in almost half of respondents. 
Dyspareunia was described more than half the time by 
36% of respondents, consistent with previously published 

dyspareunia in 30–77% in female patients with EDS [2, 5, 
7, 9, 10, 14].

Chronic pain is a known symptom of EDS, and this is 
the first study to date that has demonstrated the prominent 
role of pelvic pain in the EDS experience. Types of pelvic 
pain characterized in this study included dysmenorrhea, 
dyspareunia, and lower urinary tract pain. The median NRS 
rating described for dysmenorrhea was 7 [IQR 4–8], similar 
to muscle/joint pain and backache NRS ratings. Fifty-five 
percent of pre-menopausal participants reported at least one 
day of missed work or social activities in an average men-
strual period due to pain. Compared with women with pri-
mary dysmenorrhea, of whom 17% reported missing school 
or work [28], this suggests a greater functional impact of 
dysmenorrhea in women with EDS.

Table 7  Tried treatments for 
pelvic floor disorders

SUI stress urinary incontinence, UUI urgency urinary incontinence, FI fecal incontinence, RP rectal pro-
lapse, POP pelvic organ prolapse, PFME pelvic floor muscle exercises
a PFME indicates exercises done alone; PFME with physiotherapy indicates exercises done with the guid-
ance of a trained physiotherapist
b Supportive appliance refers to a device inserted into the vagina to treat a specified condition, i.e., tampon 
or pessary
c Tried treatment data summarized as count (%) using the condition prevalence as the denominator
d Treatment with or without improvement data summarized as count (%) using the tried treatment preva-
lence as the denominator

Condition Treatment Tried  treatmentc Treatment with 
 improvementd

Treatment 
without 
 improvementd

SUI, n=787 Diet/lifestyle modifications 282 (48.8) 70 (24.8) 212 (75.2)
PFMEa 530 (79.0) 238 (44.9) 292 (55.1)
PFME with  physiotherapya 247 (39.2) 122 (49.4) 125 (50.6)
Supportive  applianceb 48 (8.3) 8 (16.7) 40 (83.3)
Surgery 67 (11.0) 50 (74.6) 17 (25.4)

UUI, n=709 Diet/lifestyle modifications 253 (51.4) 68 (26.9) 185 (73.1)
PFMEa 408 (71.4) 171 (41.9) 237 (58.1)
PFME with  physiotherapya 193 (36.3) 86 (44.6) 107 (55.4)
Medication 149 (28.1) 88 (59.1) 61 (40.9)
Nerve stimulation 20 (4.0) 9 (45.0) 11 (55.0)

FI, n=312 Diet/lifestyle modifications 91 (71.6) 31 (34.1) 60 (65.9)
PFMEa 123 (73.2) 64 (52.0) 59 (48.0)
PFME with  physiotherapya 74 (47.2) 42 (56.8) 32 (43.2)
Medication 91 (55.1) 56 (61.5) 35 (38.5)
Nerve stimulation 4 (3.2) 2 (50.0) 2 (50.0)
Surgery 44 (28.0) 35 (79.5) 9 (20.5)

RP, n=236 PFMEa 121 (66.5) 41 (33.9) 80 (66.1)
PFME with  physiotherapya 83 (47.7) 29 (34.9) 54 (65.1)
Supportive  applianceb 26 (15.9) 6 (23.1) 20 (76.9)
Surgery 55 (27.6) 44 (80.0) 11 (20.0)

POP, n=279 PFMEa 194 (86.4) 86 (44.3) 105 (54.1)
PFME with  physiotherapya 121 (56.2) 56 (46.3) 65 (53.7)
Supportive  applianceb 53 (26.5) 13 (24.5) 40 (75.5)
Surgery 77 (31.4) 62 (80.5) 15 (19.5)
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The PFDI-20 and its subscales are commonly used vali-
dated measures that quantify how bothersome a respondent 
finds their bladder, bowel, and/or prolapse symptoms. The 
PFIQ-7 and its subscales quantify their impact on quality of 
life [15]. Normative PFDI-20 and PFIQ-7 data have been 
described for women presenting for routine gynecological 
care, with median scores of 0 for the POPDI-6, CRADI-
8, UIQ-7, CRAIQ-7, and POPIQ-7 subscales, and a UDI-6 
median score of 8 [29]. In our study, women with EDS (all 
subtypes and age groups) had higher PFDI-20 scores and 
PFIQ-7 scores than normative populations, across all ques-
tionnaire subscales. Degree of bother was highest for bladder 
symptoms (UDI-6 score: 29), followed by bowel (CRADI-8 
score: 28) and prolapse symptoms (POPDI-6 score: 25). 
Impact of bladder, bowel, and prolapse symptoms in this 
group of women was comparable, with median scores of 
14 on each subscale. Women under age 40 experienced a 
greater impact of prolapse symptoms on quality of life than 
older participants, with a POPIQ-7 of 19.

This study also reported on the number of EDS patients 
who tried various treatment options and whether these treat-
ments had improved their pelvic floor symptoms. For each 
condition, the majority of patients had tried pelvic floor 
muscle exercises on their own. For SUI, FI, RP, and POP 
most patients who had reported undergoing surgery had seen 
improvements in their symptoms. Those with UUI who had 
tried medication also reported greater improvements in their 
symptoms. Diet and lifestyle modifications appeared to have 
the lowest impact on improving symptoms for all conditions, 
and the use of supportive appliances, such as tampons or 
pessaries, also showed the least improvement in symptoms 
for those patients with SUI, RP, and POP. Although this 
is to our knowledge the first report to include pelvic floor 
disorder treatment options tried by women with EDS, it is 
notably limited by the self-reported nature of these results. 
The duration and frequency of these treatment options, the 
type or dose of medications tried, and the type of surgical 
procedures performed were not recorded.

A strength of this study is the size of the sample and the 
global reach of the participants. The increasing prevalence 
of UI, FI, and POP with advancing age, as expected in the 
general population, contribute to the external validity of this 
sample. The potential for self-selection bias exists in the 
online recruitment process. However, this effect was likely 
mitigated by the fact that recruitment did not target pelvic 
floor symptoms; rather, this was a sub-analysis extracted from 
a more extensive survey that broadly evaluated obstetric and 
gynecological experiences of cisgender women with EDS.

As this was a survey study, it is limited by the data being col-
lected anonymously by self-report, without medical record con-
firmation. Comparisons of pelvic floor symptoms and impact 
were made with previous studies rather than a control group. 
The online nature of the study and of the recruitment process 

may have led to the exclusion or attrition of potential study 
participants in older age groups, who may have less experi-
ence participating in online research. The sample population is 
predominantly white and recruitment was aimed at cisgender 
women; thus, generalizability to other populations is lower.

Conclusion

This large international survey study demonstrated a high 
prevalence of pelvic floor symptoms, including UI, FI, and 
POP, in cisgender women with EDS. Pelvic pain, especially 
dysmenorrhea and dyspareunia, were also common and 
sexual dysfunction was likely. Women with EDS are both-
ered by bladder, bowel, and prolapse symptoms, as demon-
strated by PFDI-20 and PFIQ-7 scores. Prolapse symptoms 
in younger women with EDS have the greatest impact on 
quality of life. The results of this study provide a founda-
tion for future investigations into pelvic floor disorders in 
this population. Further research, with a focus on recruiting 
participants with less common EDS types and more diverse 
racial backgrounds, will provide valuable data to improve 
clinicians’ understanding of patients’ experiences and allow 
for more individualized counseling and management.
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