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Abstract
Joint hypermobility affects approximately 30% of the United Kingdom (UK) population, characterised by the ability to move 
joints beyond the physiological limits. Associated conditions include Ehlers-Danlos syndrome and hypermobility spectrum 
disorders, affecting individuals across physical, psychological and social levels detrimentally impacting their health and 
wellbeing. The scoping review aims to describe the known biopsychosocial impact of joint hypermobility conditions in 
adults over the last decade. Additional objectives include to (1) identify the types of studies that address these factors, (2) 
to understand how the impact of the condition is measured and managed and (3) what healthcare professionals (HCPs) are 
involved. The scoping review was conducted using the five-stage framework by Arksey and O’Malley. The search strategy 
related to two main keywords, “hypermobility” and, “biopsychosocial” across a number of electronic databases. A pilot 
search was conducted to determine the suitability of the databases and terms. Following the search, the data was extracted 
and charted, summarised and narratively reported. 32 studies met the inclusion criteria. The majority were conducted in 
either the UK or United States of America and case–control in design. The biopsychosocial impact was wide-ranging includ-
ing, but not limited to, musculoskeletal system and dermatology, gastroenterology, mood and anxiety disorders, education 
and employments. This review is the first of its kind to summarise all reported symptoms and impact of joint hypermobility 
conditions in adults, highlighting a clear need to promote a multidisciplinary and holistic approach in raising awareness of 
these conditions and improving their management.

Keywords  Benign hypermobility syndrome · Hypermobility · Joint · Ehlers-Danlos syndrome · Models · Biopsychosocial · 
Quality of life
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Introduction

Joint hypermobility is primarily characterised by the abil-
ity to move a joint beyond what is considered to be within 
the normal range of motion [1], reported to affect around 
30% of the United Kingdom (UK) population [2]. The two 
most common conditions linked to joint hypermobility, often 
viewed as indistinguishable from each other, are Ehlers-
Danlos syndrome [(EDS), specifically hypermobile EDS 
(hEDS)], an inherited connective tissue disorder [1, 3], and 
hypermobility spectrum disorders (HSD) [3]. The prevalence 
of EDS and HSD varies, one study collecting data in Wales 
(UK) reported a prevalence of 0.2% [4], whilst another esti-
mated it to be 3% in the UK general population [5].

Both EDS and HSD affect individuals across physical 
(biological), psychological and social levels [6] with the 
predominant physical manifestations being joint dislocations 
and musculoskeletal (MSK) pain [7, 8]. Fatigue, headaches, 
dizziness, and gastrointestinal symptoms are also frequently 
reported symptoms [7, 8]. Individuals have also been found 
to be more likely diagnosed with a psychiatric disorder such 
as depression or anxiety [9] and experience depressive symp-
toms and feelings of angst [8]. These varied physical and 
psychological manifestations consequently impact the social 
life of an individual with EDS/HSD contributing to social 
isolation, financial problems, and strained relationships [8].

This is just a small insight into some of the presenting 
complaints and the adverse consequence on an individu-
al’s health, quality of life (QoL) and wellbeing. Due to the 
wide-ranging presentations, there is understandably a lack 
of awareness and understanding amongst healthcare pro-
fessionals (HCPs). Diagnosing either EDS or HSD is quite 
challenging due to the varying symptoms across multiple 
levels. Frequently, individuals face a long diagnostic jour-
ney, some waiting as long as 10 years [8], whilst others are 
often misdiagnosed, both leading to a deterioration in their 
health [1, 7]. Considering this, the reported prevalence is 
believed to be much higher than recorded in current litera-
ture, due to misdiagnosis or underreporting [4]. Training 
HCPs across specialities (e.g., gastroenterologists) to recog-
nise EDS and HSD presentations could reduce the adverse 
health and wellbeing consequences caused by a delayed 
diagnosis. For example, skin hyperextensibility is another 
known symptom of EDS and HSD, it has therefore been 
suggested that dermatologists could be trained to recognise, 
diagnose and/or refer for appropriate management [10].

The aim of this scoping review is to map the biopsy-
chosocial impact reported in adults with EDS and/or HSD. 
The biopsychosocial approach [11] acknowledges the 
whole impact of the condition on an individual beyond 
just the physical manifestations, including the symp-
toms of a psychological and social nature and how each 

manifestation interlinks with one another. How the symp-
toms and QoL is measured and managed, as well as HCP 
involvement, will also be mapped. In doing so, this will 
increase understanding of the condition, knowing which 
HCPs should be trained to recognise the condition to aid 
early diagnosis and develop appropriate interventions to 
aid its effective management.

Methods

A protocol for the review has been written and submitted 
prior to commencing the review [12]. The review has been 
conducted and reported using the five-stage framework by 
Arksey and O’Malley [13]: (1) identifying the research ques-
tion; (2) identifying relevant studies; (3) study selection; (4) 
charting the data; (5) collating, summarising and reporting 
the results. The optional sixth step for consulting with stake-
holders to inform or validate the findings was not utilised 
for this scoping review. The search methodology also fol-
lowed the recommendations of Gasparyan et al. [14] for a 
biomedical review.

Identifying the research question

The primary research question was developed following the 
PCC (population, concept, context) framework as recom-
mended by the Joanna Briggs Institute [15]: “What evidence 
exists on the biopsychosocial impact of EDS and HSD in the 
adult population?”.

The objectives of the scoping review were to:

1.	 Map the known evidence of the biopsychosocial impact 
of EDS/HSD in the adult population.

2.	 Identify and report the types of studies used to identify 
the biopsychosocial impact.

3.	 Identify and describe how the biopsychosocial impact is 
measured and managed.

4.	 Identify and describe the HCP involvement.

Identifying relevant studies

The search terms used related to two main keywords, 
“hypermobility” and, “biopsychosocial” in combination 
with the Boolean terms, “AND” and, “OR”. Eight electronic 
databases were searched: MEDLINE, EMBASE, AMED, 
CINAHL, PsycINFO, Cochrane Library, PubMed, PEDro. 
A secondary search of clinical trials and study protocols was 
conducted in clinicaltrials.gov, EU clinical trials register and 
the ISRCTN registry. A final hand search of reference lists of 
the accepted articles was later conducted. The search strate-
gies across the databases can be viewed in Table 1.



987Rheumatology International (2023) 43:985–1014	

1 3

Ta
bl

e 
1  

E
le

ct
ro

ni
c 

da
ta

ba
se

 se
ar

ch

D
at

e 
of

 se
ar

ch
El

ec
tro

ni
c 

da
ta

ba
se

K
ey

w
or

ds
Li

m
its

N
o.

 st
ud

ie
s 

re
tri

ev
ed

N
o.

 st
ud

ie
s 

fo
r r

ev
ie

w

30
th

 M
ay

 2
02

2
O

vi
d 

M
ED

LI
N

E 
(E

m
ba

se
)

“h
yp

er
m

ob
ili

ty
” 

O
R

 “
B

en
ig

n 
Jo

in
t h

yp
er

m
o-

bi
lit

y”
 O

R
 “

Eh
le

rs
 D

an
lo

s S
yn

dr
om

e”
 O

R
 

“h
yp

er
m

ob
ile

” 
O

R
 “

H
yp

er
m

ob
ili

ty
 S

pe
ct

ru
m

 
D

is
or

de
r”

 O
R

 “
jo

in
t h

yp
er

m
ob

ili
ty

” 
O

R
 “

Jo
in

t 
H

yp
er

m
ob

ili
ty

 S
yn

dr
om

e”
 O

R
 “

G
en

er
al

is
ed

 
Jo

in
t H

yp
er

m
ob

ili
ty

” 
A

N
D

 “
liv

ed
 e

xp
er

ie
nc

e”
 

O
R

 “
ps

yc
ho

lo
gi

ca
l”

 O
R

 “
ps

yc
ho

so
ci

al
” 

O
R

 
“p

sy
ch

ol
og

y”
 O

R
 “

so
ci

al
” 

O
R

 “
sy

m
pt

om
s”

 O
R

 
“b

io
ps

yc
ho

so
ci

al
” 

O
R

 “
qu

al
ity

 o
f l

ife
”

Pu
bl

ic
at

io
n 

ye
ar

: 2
01

2–
20

22
En

gl
is

h 
la

ng
ua

ge
70

4
12

9

30
th

 M
ay

 2
02

2
O

vi
d 

Em
ba

se
“h

yp
er

m
ob

ili
ty

” 
O

R
 “

B
en

ig
n 

Jo
in

t h
yp

er
m

o-
bi

lit
y”

 O
R

 “
Eh

le
rs

 D
an

lo
s S

yn
dr

om
e”

 O
R

 
“h

yp
er

m
ob

ile
” 

O
R

 “
H

yp
er

m
ob

ili
ty

 S
pe

ct
ru

m
 

D
is

or
de

r”
 O

R
 “

jo
in

t h
yp

er
m

ob
ili

ty
” 

O
R

 “
Jo

in
t 

H
yp

er
m

ob
ili

ty
 S

yn
dr

om
e”

 O
R

 “
G

en
er

al
is

ed
 

Jo
in

t H
yp

er
m

ob
ili

ty
” 

A
N

D
 “

liv
ed

 e
xp

er
ie

nc
e”

 
O

R
 “

ps
yc

ho
lo

gi
ca

l”
 O

R
 “

ps
yc

ho
so

ci
al

” 
O

R
 

“p
sy

ch
ol

og
y”

 O
R

 “
so

ci
al

” 
O

R
 “

sy
m

pt
om

s”
 O

R
 

“b
io

ps
yc

ho
so

ci
al

” 
O

R
 “

qu
al

ity
 o

f l
ife

”

Ex
cl

ud
e 

M
ED

LI
N

E
Pu

bl
ic

at
io

n 
ye

ar
: 2

01
2–

20
22

En
gl

is
h 

la
ng

ua
ge

22
5

22

30
th

 M
ay

 2
02

2
A

M
ED

“h
yp

er
m

ob
ili

ty
” 

O
R

 “
B

en
ig

n 
Jo

in
t h

yp
er

m
o-

bi
lit

y”
 O

R
 “

Eh
le

rs
 D

an
lo

s S
yn

dr
om

e”
 O

R
 

“h
yp

er
m

ob
ile

” 
O

R
 “

H
yp

er
m

ob
ili

ty
 S

pe
ct

ru
m

 
D

is
or

de
r”

 O
R

 “
jo

in
t h

yp
er

m
ob

ili
ty

” 
O

R
 “

Jo
in

t 
H

yp
er

m
ob

ili
ty

 S
yn

dr
om

e”
 O

R
 “

G
en

er
al

is
ed

 
Jo

in
t H

yp
er

m
ob

ili
ty

” 
A

N
D

 “
liv

ed
 e

xp
er

ie
nc

e”
 

O
R

 “
ps

yc
ho

lo
gi

ca
l”

 O
R

 “
ps

yc
ho

so
ci

al
” 

O
R

 
“p

sy
ch

ol
og

y”
 O

R
 “

so
ci

al
” 

O
R

 “
sy

m
pt

om
s”

 O
R

 
“b

io
ps

yc
ho

so
ci

al
” 

O
R

 “
qu

al
ity

 o
f l

ife
”

Pu
bl

ic
at

io
n 

ye
ar

: 2
01

2–
20

22
24

8

30
th

 M
ay

 2
02

2
C

IN
A

H
L

“h
yp

er
m

ob
ili

ty
” 

O
R

 “
B

en
ig

n 
Jo

in
t h

yp
er

m
o-

bi
lit

y”
 O

R
 “

Eh
le

rs
 D

an
lo

s S
yn

dr
om

e”
 O

R
 

“h
yp

er
m

ob
ile

” 
O

R
 “

H
yp

er
m

ob
ili

ty
 S

pe
ct

ru
m

 
D

is
or

de
r”

 O
R

 “
jo

in
t h

yp
er

m
ob

ili
ty

” 
O

R
 “

Jo
in

t 
H

yp
er

m
ob

ili
ty

 S
yn

dr
om

e”
 O

R
 “

G
en

er
al

is
ed

 
Jo

in
t H

yp
er

m
ob

ili
ty

” 
A

N
D

 “
liv

ed
 e

xp
er

ie
nc

e”
 

O
R

 “
ps

yc
ho

lo
gi

ca
l”

 O
R

 “
ps

yc
ho

so
ci

al
” 

O
R

 
“p

sy
ch

ol
og

y”
 O

R
 “

so
ci

al
” 

O
R

 “
sy

m
pt

om
s”

 O
R

 
“b

io
ps

yc
ho

so
ci

al
” 

O
R

 “
qu

al
ity

 o
f l

ife
”

Pu
bl

ic
at

io
n 

ye
ar

: 2
01

2–
20

22
En

gl
is

h 
la

ng
ua

ge
25

6
64

30
th

 M
ay

 2
02

2
A

PA
 P

sy
ch

In
fo

“h
yp

er
m

ob
ili

ty
” 

O
R

 “
B

en
ig

n 
Jo

in
t h

yp
er

m
o-

bi
lit

y”
 O

R
 “

Eh
le

rs
 D

an
lo

s S
yn

dr
om

e”
 O

R
 

“h
yp

er
m

ob
ile

” 
O

R
 “

H
yp

er
m

ob
ili

ty
 S

pe
ct

ru
m

 
D

is
or

de
r”

 O
R

 “
jo

in
t h

yp
er

m
ob

ili
ty

” 
O

R
 “

Jo
in

t 
H

yp
er

m
ob

ili
ty

 S
yn

dr
om

e”
 O

R
 “

G
en

er
al

is
ed

 
Jo

in
t H

yp
er

m
ob

ili
ty

”

Pu
bl

ic
at

io
n 

ye
ar

: 2
01

2–
20

22
En

gl
is

h 
la

ng
ua

ge
13

1
30



988	 Rheumatology International (2023) 43:985–1014

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

D
at

e 
of

 se
ar

ch
El

ec
tro

ni
c 

da
ta

ba
se

K
ey

w
or

ds
Li

m
its

N
o.

 st
ud

ie
s 

re
tri

ev
ed

N
o.

 st
ud

ie
s 

fo
r r

ev
ie

w

30
th

 M
ay

 2
02

2
C

oc
hr

an
e 

Li
br

ar
y

“j
oi

nt
 h

yp
er

m
ob

ili
ty

” 
O

R
 “

Eh
le

rs
 D

an
lo

s S
yn

-
dr

om
e”

 A
N

D
 “

ps
yc

ho
lo

gy
” 

O
R

 “
liv

ed
 e

xp
er

i-
en

ce
s”

Pu
bl

ic
at

io
n 

ye
ar

: 2
01

2–
20

22
46

5

30
th

 M
ay

 2
02

2
Pu

bM
ed

“h
yp

er
m

ob
ili

ty
” 

O
R

 “
B

en
ig

n 
Jo

in
t h

yp
er

m
o-

bi
lit

y”
 O

R
 “

Eh
le

rs
 D

an
lo

s S
yn

dr
om

e”
 O

R
 

“h
yp

er
m

ob
ile

” 
O

R
 “

H
yp

er
m

ob
ili

ty
 S

pe
ct

ru
m

 
D

is
or

de
r”

 O
R

 “
jo

in
t h

yp
er

m
ob

ili
ty

” 
O

R
 “

Jo
in

t 
H

yp
er

m
ob

ili
ty

 S
yn

dr
om

e”
 O

R
 “

G
en

er
al

is
ed

 
Jo

in
t H

yp
er

m
ob

ili
ty

” 
A

N
D

 “
liv

ed
 e

xp
er

ie
nc

e”
 

O
R

 “
ps

yc
ho

lo
gi

ca
l”

 O
R

 “
ps

yc
ho

so
ci

al
” 

O
R

 
“p

sy
ch

ol
og

y”
 O

R
 “

so
ci

al
” 

O
R

 “
sy

m
pt

om
s”

 O
R

 
“b

io
ps

yc
ho

so
ci

al
” 

O
R

 “
qu

al
ity

 o
f l

ife
”

Pu
bl

ic
at

io
n 

ye
ar

: 2
01

2–
20

22
En

gl
is

h 
la

ng
ua

ge
53

34

30
th

 M
ay

 2
02

2
PE

D
ro

“j
oi

nt
 h

yp
er

m
ob

ili
ty

”
Si

nc
e 

20
12

12
0

30
th

 Ju
l 2

02
2

C
lin

ic
al

tri
al

s.g
ov

“h
yp

er
m

ob
ili

ty
”

A
du

lt 
(1

8–
64

)
O

ld
er

 a
du

lt 
(6

5 +
)

St
ud

y 
st

ar
t: 

20
12

–2
02

2

44
1

30
th

 Ju
l 2

02
2

EU
 C

lin
ic

al
 T

ria
ls

 R
eg

ist
er

“h
yp

er
m

ob
ili

ty
”

A
du

lt
D

at
e 

ra
ng

e:
 2

01
2–

20
22

2
0

30
th

 Ju
l 2

02
2

IS
RC

TN
 R

eg
ist

er
“h

yp
er

m
ob

ili
ty

”
O

ve
ra

ll 
tri

al
 st

ar
t d

at
e:

 2
01

2–
20

22
4

0
30

th
 Ju

l 2
02

2
Re

fe
re

nc
e 

lis
ts

 o
f a

cc
ep

te
d 

ar
tic

le
s

–
–

18
18



989Rheumatology International (2023) 43:985–1014	

1 3

To determine the suitability of the search terms and elec-
tronic databases, a pilot search was conducted by two of 
the authors (NC and MJ). The pilot search was supported 
by an academic librarian. Adjustments to the search terms 
were made as appropriate, including removing and adding 
new terms.

Study selection

Eligibility criteria

The inclusion criteria for the review were:

•	 Adult sample (over 18 years old) with a clinical diagno-
sis (i.e. by a clinician or using validated tools) of a joint 
hypermobility condition (e.g. EDS or HSD).

•	 Study designs investigating the physical (biological), 
psychological and/or social impact (e.g. cross-sectional, 
qualitative, case studies).

•	 Recent literature published between 2012 and 2022, to 
enhance relevance of the findings to current clinical prac-
tice.

Articles were excluded from the review if:

•	 Inaccessible full-text articles.
•	 Full-texts unavailable in the English language.
•	 Systematic or literature reviews not meeting the eligibil-

ity criteria.

Selection process

The search identified 1451 articles, of which 293 were 
exported following a title review. Duplicate articles were 
removed, leaving 182 articles for abstract review. Articles 
were excluded if they did not meet the inclusion criteria 
or abstracts were inaccessible once all attempts to retrieve 
abstracts were unsuccessful. Following a review of the 
abstracts, 118 of the articles were eligible for a full-text 
review, any exclusions had the reasons documented, as 
reviewed by two of the authors (NC and MJ). In addition, 
reference lists of the 32 accepted full-text articles were 
screened for articles that might have been missed during 
the database search, this resulted in 18 articles to screen 
and none eligible. Any uncertainties or disagreements 
were resolved through discussion with a third author (KS). 
Figure 1 represents the study selection process using a 
PRISMA-ScR flow diagram [16].

Charting the data

The data extraction tool was developed with headings that 
would accurately address the primary research question and 
objectives. A pilot data extraction was conducted by two of 
the authors (NC and MJ) during the pilot phase. The process 
was discussed and amendments to the tool were made as 
necessary to refine data collection. Queries arising during 
the data extraction process were discussed with the relevant 
senior authors (KS, LK and AR), appropriate to their area 
of expertise.

Data was extracted according to: (1) authors, year and 
country; (2) study design; (3) participant characteristics 
(sample size, gender, mean age and standard deviation, EDS/
HSD diagnosis, recruitment date); (4) physical (biological) 
symptoms or conditions; (5) psychological symptoms or 
conditions; (6) social symptoms or conditions; (7) findings; 
(8) HCP involvement; (9) measurements; (10) management 
or treatment.

Collating, summarising and reporting the results

Data obtained within the extraction tool was collated, sum-
marised and reported to narrate the biopsychosocial impact, 
symptoms and associated conditions adults with EDS/HSD. 
This has been presented in tabular format to supplement 
the narrative summary. The data was also collated, sum-
marised and reported to acknowledge the HCP involvement, 
measurements and management/treatment. Verification of 
the data was conducted by three of the authors (NC, MJ 
and KS).

Results

Characteristics of included studies

Table 2 describes the characteristics of the 32 included stud-
ies. The majority of studies were conducted in either the UK 
or United States of America (USA) (n = 6, 19%), followed by 
France (n = 4, 13%) and were mostly case–control (n = 10, 
31%) or cross-sectional (n = 8, 25%) in design. The sam-
ple size ranged from a total of 1 to 2404, with the majority 
(n = 31, 97%) having a predominantly female sample and a 
mean age range of 20–68.5 years (SD = 5.71–13.9).

All studies included samples with a clinical diagnosis 
of either EDS (inclusive of sub-types) or HSD [e.g., joint 
hypermobility syndrome (JHS)] as diagnosed by an appro-
priate clinician or validated tool. Diagnosis was mostly done 
by rheumatologists [17], geneticists [17], national experts 
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in EDS [18] or primary care practitioners [19], with refer-
rals to mental health professionals not uncommon though 
viewed as dismissive by individuals [20]. The Beighton 
Scoring System (n = 10, 31%) and Brighton Diagnostic cri-
teria (n = 9, 28%) were most frequently used as the validated 
tool to support a diagnosis of joint hypermobility whilst a 
more recently revised diagnostic criteria for EDS was less 
frequently utilised (n = 3, 9%) [17, 21, 22].

Biopsychosocial impact

In this review, 31 (97%) of the included studies referred to 
physical manifestations whilst 29 (91%) studies referred to 
psychological manifestations. These manifestations were 
found to be either directly related to the EDS/HSD e.g., 
dysautonomia, or otherwise highly prevalent and clinically 
significant within this population e.g., anxiety and depres-
sion. Weak associations and less frequently reported symp-
toms and conditions have also been documented within this 
review for completeness. The social impact is referred to 
throughout the included studies (e.g., impact on QoL), more 
so in the qualitative studies where individuals had the oppor-
tunity to detail their lived experiences and diagnostic odys-
sey. The symptoms and conditions have been categorised 

by speciality sub-headings with Tables 3 and 4, and Fig. 2 
providing more details.

MSK and dermatology

Limb hyperextension, joint flexibility, pain and dislocations 
are the most recognised symptoms of EDS and HSD, fre-
quently reported throughout studies. One qualitative study 
[23] described how these MSK symptoms, like having a 
flexible body, can cause restrictions to daily living. Another 
[24] described how involvement from a specialist hypermo-
bility physiotherapist improved their understanding of their 
own bodies via a two-way learning process which in turn 
motivated these individuals to engage in appropriate self-
management of their condition. Within assessments of EDS/
HSD, individuals are subject to dermatological evaluation 
[25], this is because skin hyperextensibility is as common 
as MSK symptoms [9, 26] with additional dermatological 
symptoms identified such as, thin skin [27–29] and abnor-
mal scarring [9, 19]. A significant number of participants in 
one study [19] suggested that the MSK and skin symptoms 
began as early as childhood yet despite these widely recog-
nised and long-standing symptoms, the condition is often 
underdiagnosed [25].

Fig. 1   Flow diagram of study 
selection process
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 p
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, p
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 d
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, p
ai

n

Em
pl

oy
m

en
t

H
ob

bi
es

/d
ai

ly
 a

ct
iv

ity
: s

po
rts

, 
re

cr
ea

tio
n

Q
oL

H
SD

 a
nd

 sh
ou

ld
er

 c
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 p
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f m
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 c
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 d
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, f
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l d
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 d
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 c
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 p
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l p
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 p
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, f
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, d
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, f
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 d
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 b
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ra
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 p
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 d
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Pain and fatigue

Pain management specialists [21] can refer patients to be 
evaluated for a joint hypermobility condition due to the 
high prevalence of pain reported by this population. The 
pain experienced by these individuals affects the entire 
body including, but not limited to, back (94%) [30], knee 
(86%) [31], abdominal (61%) [32], foot (56%) [31], elbow 
(39%) [31] and neck (20%) [33]. The intensity of the pain 
ranges from, tiring and exhausting (93%) [19], chronic 
and constant (67%) [19] and severe to very severe (66%) 
[18]. Prevalence of fatigue is also reported to be as high as 
77% [21] and can be measured using the Epworth Sleepi-
ness Scale (ESS) [26, 34] or Fatigue Severity Scale (FSS) 
[25]. Fatigue and impaired sleep quality are considered 
to be a simultaneous experience to pain, as described by 
individuals with EDS/HSD, interfering with their ability to 
live a good QoL [23, 33]. Interestingly, some studies sug-
gested that the presence of pain increases the likelihood 
of an individual with EDS/HDS also having a comorbid 
psychiatric disorder [9, 22].

Gastroenterology

Gastrointestinal symptoms are extremely common in this 
population, reported in over half of the included studies, 
therefore involvement from a gastroenterologist is not unu-
sual. One retrospective study found that over 60% of their 
sample disclosed at least one gastrointestinal symptom at the 
time of their hEDS diagnosis [17]. Abdominal pain (50%) 
and nausea (50%) in this sample were the two most com-
mon gastrointestinal symptoms [17]. This was supported 
by another study, reporting higher prevalence found in an 
EDS sample, 79% and 71% respectively [35]. Furthermore, 
one study with a hEDS sample and accompanying gastro-
intestinal symptoms were significantly more likely to use 
medications for these symptoms (anti-secretory, antacids, 
laxatives) than the control group (p < 0.01) [32]. Though 
these symptoms are not considered serious, they can cause 
a detrimental impact to the individual’s QoL, as assessed 
by the Gastrointestinal Quality of Life Index (GIQLI) [35].

Autonomic nervous system (ANS) and cardiology

Dysautonomia is condition characterised by a malfunction 
of the ANS with associated symptoms such as dizziness, 
fainting and light headedness [31]. One study [21] found 

Fig. 2   Venn diagram of the 
biopsychosocial impact of HSD/
EDS
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prevalence of dysautonomia at 70% amongst a hEDS/HSD 
sample, with those carrying this diagnosis significantly more 
likely to suffer with related symptoms, have an impaired 
QoL and exhibit exercise avoidance behaviours, subse-
quently leading to a more sedentary lifestyle. Individuals 
with dysautonomia and attempting to engage in physical 
therapy programmes are limited by the related symptoms, 
leading to a lack of significant improvement in their overall 
condition via such interventions [21]. This ANS malfunc-
tion is also responsible for postural tachycardia syndrome 
(PoTS), with prevalence in individuals with EDS/JHS rang-
ing from 8% [31] to 64% [20]. Those with both JHS and 
PoTS were found to be at a significantly increased risk of 
gastrointestinal symptomology (p ≤ 0.05) [17], with higher 
reflux scores, regurgitation and dysphagia [36].

Rheumatology

Fibromyalgia, a chronic widespread pain (CWP) condition, 
has been identified in a small number of the included stud-
ies as a comorbid condition. Prevalence of the diagnosis 
ranges from as small as 5% [25] up to 41% [20] amongst 
benign JHS (BJHS) and EDS samples respectively. Inter-
estingly, individuals with hEDS were significantly more 
likely to report this comorbid diagnosis if they likewise pre-
sented with gastrointestinal manifestations and chronic pain 
(p < 0.02) [17]. Complaints of tiring and exhausting pain 
were further found to be a predictive factor of a fibromyalgia 
diagnosis within one hEDS sample [19]. Individuals with 
joint hypermobility conditions have overlapping symptoms 
as those with fibromyalgia [31], therefore the increased like-
lihood of also having this CWP condition could be attributed 
to this reason.

Gynaecology and urology

Women are much more likely to be affected by this condition 
and as a result endure clinically significant urogynaecology-
related symptoms like, pelvic organ prolapse (p < 0.01) [37, 
38] as an example. These symptoms can have a detrimental 
impact on QoL, as measured by the Prolapse Quality of Life 
(P-QOL) [37, 38]. The impact of gynaecological issues is 
rarely acknowledged by the rheumatologists and primary 
care practitioners who predominantly make the diagnosis 
[38]. One study [37] found prolapse symptoms to be clini-
cally significant across the general health perception, physi-
cal limitation, social limitation, personal relationships, emo-
tions, sleep/energy and severity domains (p ≤ 0.05), as well 
as contributing to sexual and bowel dysfunctions. In addition 
to this, urinary incontinence was also cited as a clinically 
significant symptom within a BJHS sample (p < 0.01) with 
prevalence over 70% and a cause of significant embarrass-
ment to women [38].

Neurology

Neurological assessments conducted by neurologists found 
manifestations in this population to include migraines and 
headaches, with severity of symptoms measured by the 
Migraine Disability Assessment (MIDAS) and HIT-6 [39]. 
Individuals with hEDS and migraines are significantly more 
likely to have an earlier onset of symptoms than those with-
out hEDS (13 vs 17 years, p < 0.01), a higher number of 
days per month migraine episodes (15 vs 9 days, p = 0.01) 
and experience photophobia (p = 0.05) [39]. The migraine-
related pain hEDS experience has been described as pul-
sating (76%) and constrictive (24%), with these individuals 
being significantly more likely to use migraine-related medi-
cation (e.g., NSAIDS, analgesics, triptans) (p ≤ 0.05) [39]. 
This is an example of the substantial impact of migraines 
on the QoL of hEDS individuals. However, it is still recom-
mended that migraines are seen and managed as a separate 
condition rather than a sole manifestation of hEDS [39].

Respiratory

Respiratory symptoms have been inconsistently reported 
throughout the included studies and are quite varied, sug-
gesting a weak association between EDS and/or HSD indi-
viduals. However, one study [34] recognises obstructive 
sleep apnoea (OSA) as highly prevalent yet under-recog-
nised in HSD when compared to control groups (32% vs 6%, 
p < 0.01), hypopneas being the most common respiratory 
event within this HSD sample (64%) [34]. It may be that 
HSD individuals suffering from excessive daytime sleepi-
ness and fatigue should also be assessed for OSA as a poten-
tial cause [34].

Mood and anxiety disorders

Almost half of included studies suggested EDS/HSD indi-
viduals were significantly more likely to experience mood 
and anxiety disorders than the general population (p < 0.01) 
[22]. The most frequently cited mood disorder being depres-
sion with prevalence ranging from 22% [30] to 69% [19], 
with anxiety having a higher prevalence at 75% [30]. The 
two disorders were most often measured in studies using 
the Hospital Anxiety and Depression Scale (HADS) [30, 
40], whilst antidepressant and anxiolytic use was also noted 
within this sample [18]. Additional diagnoses of both mood 
and anxiety disorders included: major depression (rang-
ing from 8% [41] to 37% [41]), bipolar disorder (less than 
10% [20]), phobias [40] and post-traumatic stress disorder 
(PTSD) [9], though the latter were reported in less than 5%. 
Notably, one study found that HSD individuals experiencing 
muscle and body pain and gastrointestinal symptoms were 
at a significantly increased risk of experiencing depression 
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(p < 0.01 and p < 0.03 respectively), with gastrointestinal 
symptoms alone being significant for anxiety (p < 0.01) [22].

Negative affect and cognition

Negative affect is the experience of negative emotions and 
psychological distress. This population described being fear-
ful, specifically fear of movement [18, 26, 42]. One study 
utilised the Tampa Kinesiophobia Scale (TSK) to measure 
this, finding a statistically significant difference between 
individuals with EDS/HSD and without, including within 
the activity avoidance and somatic focus subscales (p < 0.01) 
[26]. Additionally, catastrophising (a cognitive distortion) 
was cited across two included studies. A sample of hEDS 
individuals with high levels of anxiety were found to score 
significantly higher in pain catastrophising (p < 0.01), as 
measured by the Pain Catastrophizing Scale (PCS) [18]. A 
qualitative study further offered an explanation to the above 
findings, describing how prior experiences of injuries have 
led to heightened levels of anxiety, resulting in participants 
catastrophising about future injuries [24]. The anxiety, fear 
of movement and pain catastrophising is a direct response 
to their unpredictable symptoms, resulting in individuals 
modifying or restricting their activities to avoid pain and 
potential injuries [26].

Eating disorders

Three case studies of young female women described EDS/
JHS manifestations that contributed to the development of 
eating disturbances [28, 29]. Such disturbances included 
painful eating experiences [43] and selective eating behav-
iours due to temporomandibular pain and dislocations [28], 
as well as eating avoidance due to gastrointestinal problems 
like nausea and vomiting [28]. One female was diagnosed 
with the eating disorder anorexia nervosa (AN) and under-
went an enhanced cognitive behavioural therapy programme 
to improve eating behaviours, body image and social func-
tioning [29]. Notably, this study is the only that referenced 
a CBT programme to be utilised within this population, 
though specifically for an eating disorder. Additionally, their 
presenting symptoms which had primarily been attributed 
to AN could also be attributed to the EDS, specifically gas-
trointestinal symptoms which caused disordered eating [29].

Behavioural disorders

Three of the studies reported a comorbid diagnosis of atten-
tion deficit hyperactivity disorder (ADHD). One study found 
this behavioural disorder to be more frequent in EDS/HSD 
individuals than in the general population (5% vs 3%), 
though only significantly higher within those with HSD 
(p < 0.01) [22]. The other two studies reported a slightly 

higher prevalence of ADHD in EDS and hEDS samples, 
7% [9] and 11% [17] respectively. The association between 
ADHD and EDS/HSD however, is weak and unclear and 
would warrant further exploration.

Psychosis, personality disorder and suicidal ideations

Including the psychiatric disorders already outlined, preva-
lence of others, though relatively low, have also been rec-
ognised such as, schizoaffective disorder (0.3% [22] and 1% 
[9]), schizotypal disorder (0.3% [22] and 1% [9]) and border-
line personality disorder (4%) [9]. One study [41] examined 
suicidal behaviours in women with HSD finding that 31% 
of the sample had previously attempted suicide whilst 60% 
presented with a mild suicidal risk. Those with a history 
of suicidal attempt were also significantly more likely to 
have personality disturbances (p < 0.01), major depression 
(p < 0.03) and anxiety disorders (p < 0.04) [41].

Education and employment

The education of EDS/HSD individuals is significantly 
impacted, with individuals dropping out of education [20], 
being unable to enrol full-time [19] and when in school 
being subjected to bullying due to their physical appear-
ance [28]. Similarly, these individuals also face difficulties in 
their professional lives, feeling unable to pursue their desired 
careers [20] or having to change their current role and han-
dle less responsibilities [19]. These individuals additionally 
need to consider the accessibility of their workplace and 
their working environment to ensure it meets their needs and 
capabilities [44]. Changes to the individuals desired career 
path and working environment can contribute to reduced 
job satisfaction and feeling a lack of financial independence 
[44].

Hobbies and daily activities

Individuals with EDS/HSD are often forced to abandon their 
favourite hobbies or quit their athletic pursuits as a result of 
the many physical limitations that accompany the condi-
tion [20]. Though this is not applicable to all, some instead 
choose to persevere and make modifications appropriate to 
what they are capable of achieving and to pace themselves 
[24]. Whilst others simply lacked the energy, as well as the 
physical limitations, to participate in recreational activities 
and activities of daily living, such as doing housework [23]. 
They would often have to evaluate their energy levels and 
how they should distribute their energy throughout the day 
in order to complete simple daily household tasks (e.g., mak-
ing food and going shopping) and fulfil their personal care 
needs (e.g., taking a shower) [22].
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Social relationships

A qualitative study [6] examining the psychosocial influence 
in the daily life of individuals with EDS demonstrates the 
difficulties in maintaining social networks as a result of the 
debilitating symptoms that accompany the condition. They 
identified social isolation behaviours in some individuals 
due to not being able to participate in certain activities and 
the inability to make long-term plans. In order to be able to 
attend social events, these individuals must plan rest days in 
advance to conserve their energy, as previously discussed 
[22]. However, due to these behaviours and adjustments, 
these individuals often feel like they must justify themselves 
to friends and family who, like many HCPs, lack proper 
understanding and insight into the condition.

Miscellaneous associations and HCPs

Referrals for joint hypermobility assessments can also be 
made by cardiologists and orthopaedists [21]. Additional 
physical and psychological manifestations inconsistently 
cited across the 32 studies but noteworthy included: hae-
matology [9, 22, 28], orthodontics [26, 29, 35] (e.g., dental 
crowding), ophthalmology [20, 22] (e.g., glaucoma), endo-
crinology [20], genetics [28], immunology [20], infectious 
disease [20], oncology [20], functional difficulties (e.g., 
DCD/dyspraxia) [31], learning difficulties (e.g., dyslexia 
[20, 22]), developmental disorders (e.g., Asperger disorder 
[9]) and substance use disorder (e.g., alcohol/substance use 
abuse [41]). Individuals with EDS/HSD also engage in com-
plementary therapies such as acupuncture and massage [20].

Discussion

Of the 182 unique records identified, 32 studies met the 
inclusion criteria and informed the results discussed within 
this report. All included studies strongly evidenced the 
biopsychosocial impact of EDS and HSD on adults living 
with these conditions, supporting their presenting com-
plaints to be diverse and fluctuating. Associations with some 
comorbidities and symptoms were found to be more signifi-
cant than others, ranging in severity from person to person, 
all the while still demonstrating a detrimental impact to an 
individual’s QoL. In this review, the findings were separated 
into sub-specialities of physical (e.g., MSK and dermatol-
ogy), psychological (e.g., negative affect and cognition) 
and social categories (e.g., social networks). Relationships 
between the sub-specialities were referenced throughout. 
Gastroenterology, mood disorders and anxiety disorders 
were evidently the most common physical and psychologi-
cal manifestations of EDS/HSD with obvious implications 
to QoL cited across over half of the included studies.

Gastrointestinal symptoms are seemingly underdiagnosed 
across EDS/HSD populations despite its documented high 
prevalence [17, 35], though the underlying relationship is 
unclear [45]. These symptoms were also more likely if the 
individual had comorbid PoTS [9, 17], a condition know-
ingly linked to EDS/HSD. Similarly, having gastrointesti-
nal symptoms increased the likelihood of individuals being 
diagnosed with a psychiatric disorder [22]. Eating disorders, 
like AN, are often diagnosed following the development of 
disordered eating behaviours as a result of gastrointestinal 
manifestations, such as nausea and bloating [29]. However, 
symptoms of EDS/HSD may resemble or even disguise 
themselves as an eating disorder and vice versa [29].

Amongst psychiatric disorders, anxiety and mood dis-
orders (e.g., depression) were supported to be significantly 
more frequent in this population compared to the general 
population. One study argued that these disorders are a 
major feature of EDS and often these individuals are stig-
matised by clinicians for having a mental health disorder 
without further investigation for the underlying cause and 
accompanying systemic issues they present with [9]. Pain 
tends to be the focus for EDS/HSD individuals as one of 
the predominant clinical symptoms of the condition [33], 
as well as the associated MSK symptoms. However, it has 
been found that an individual with pain was more likely to 
have a psychiatric disorder [9], whilst another study argued 
depression levels to be as equally common as pain amongst 
this population [33]. It is clearly not as simple as diagnosing 
and treating symptoms of EDS/HSD in isolation, but would 
rather benefit from a holistic approach given that one symp-
tom has the potential to trigger or aggravate another [33].

The review further found, specifically within the five 
qualitative studies, that individuals with EDS/HSD face dif-
ficulties in achieving this diagnosis, frequently describing 
negative healthcare experiences. One qualitative study in 
particular provided valuable insight into the diagnostic odys-
sey of EDS specifically [20]. As a result of these cases being 
clinically complex and multisystemic, individuals endure 
overwhelming struggles within the healthcare system in an 
attempt to find a medically valid explanation for their symp-
toms. Most often, individuals are misdiagnosed and mis-
treated, this itself could exacerbate the already debilitating 
symptoms [24]. An early diagnosis is vital for the individual, 
to feel psychologically validated, to ensure access to appro-
priate treatment and to improve health and wellbeing [27].

Implications for practice

Based on the findings of the scoping review, EDS/HSD is 
evidently clinically complex and unexpectedly common, yet 
often goes undetected in daily practices [27, 46]. There is a 
clear need for a multidisciplinary collaboration to improve 
awareness, the diagnostic pathways and referral processes 
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for this condition and its associated symptoms which could 
lead to an earlier diagnosis and better co-ordination of care.

There appears to be less focus within clinical practice for 
individuals with EDS/HSD that present with non-MSK and 
dermatological symptoms, such as gynaecological issues 
[37, 38], gastrointestinal manifestations [32, 35], exces-
sive daytime sleepiness [34], and migraines [39]. This is 
largely attributed to a lack of training and education amongst 
HCPs and the clinical complexity of individual cases [20]. 
Development of a rigorous clinical assessment for EDS/
HSD, recognising the multifactorial manifestations, would 
aid clinicians in making an earlier diagnosis and therefore 
enable better management of the condition, including refer-
rals to appropriate HCPs as necessary. Such an assessment, 
for example, would better recognise that individuals with 
EDS/HSD presenting with both comorbid pain and gastro-
intestinal symptoms are at a higher risk of suffering from a 
mental health disorder [9, 22], offering the opportunity for 
earlier intervention.

Developing an effective assessment and treatment path-
way for this condition will inevitably be complex given the 
diverse range of symptoms and conditions presented in this 
review. Some studies referenced specialist hypermobility 
clinics [31, 37, 38] and expert practitioners in EDS [18], 
though there are only a small number of specialist clinics 
in the UK [37], not everyone with this condition will have 
access. Improving the training and education for HCPs could 
improve the current long and often unnecessary diagnos-
tic pathways these individuals are subjected to. Within this 
training, ensuring an empathetic patient–provider relation-
ship is key as well as developing an ethical attitude and sen-
sitivity in listening to strengthen the therapeutic relationship 
and develop a deeper understanding of this misunderstood 
condition [20, 21, 23].

Limitations

The review is limited to the adult population as specified 
by the eligibility criteria. However, it was clear across the 
included studies that some of these symptoms began before 
the age of 18 years. The majority of individuals in one study 
reported hypermobility, joint pain, dislocations and derma-
tological symptoms to have begun in childhood whilst the 
onset of depression, anxiety and fatigue mainly occurred 
after the age of 18 years [19]. The latter could however be 
attributed to a lack of awareness amongst HCPs of these 
symptoms being linked to HSD/EDS, especially in a younger 
population.

Conclusions

This scoping review covering the last decade is the first 
review of its kind to provide a comprehensive summary 
all the reported symptoms and impact of EDS and HSD in 
an adult population. Gastroenterology, mood disorders and 
anxiety disorders were the most frequently reported physical 
and psychological manifestations whilst the social impact 
causes a disruption within their social networks and profes-
sional life. The current assessment and management of indi-
viduals with EDS/HSD is fragmented, with HCPs lacking 
sufficient knowledge of the condition. The findings of the 
review should be used to inform future work that promotes a 
multidisciplinary approach in clinical practice, improves the 
awareness and education of HCPs across relevant speciali-
ties, and encourages continuity of care.
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