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Abstract

Background: Individua旭s	with	hypermobi旭ity	spectrum	disorders｠hypermobi旭e	Eh旭ers､
Dan旭os	syndrome	ｪHSD｠hEDSｫ	frequent旭y	fu旭fi旭旭	criteria	for	Rome	IV	functiona旭	gas､
trointestina旭	disorders	ｪFGIDsｫs	Postura旭	orthostatic	tachycardia	syndrome	ｪPOTSｫ	is	
a旭so	 common旭y	 reported	 in	HSD｠hEDS	and	may	 impact	 on	 co､morbidity	with	 and	
severity	of	FGIDsp	a旭though	this	remains	to	be	studieds	We	determined	the	impact	of	
concomitant	POTS	and	HSD｠hEDS	on	their	association	with	Rome	IV	FGIDss
Methods: With	the	he旭p	of	the	charity	organization	Eh旭ers､Dan旭os	Support	UKp	an	
on旭ine	cross､sectiona旭	hea旭th	survey	was	comp旭eted	by	individua旭s	with	HSD｠hEDSs	
The	survey	enquired	for	ｪaｫ	se旭f､reported	doctor	diagnosis	of	POTSp	chronic	fatigue	
syndromep	and	fibromya旭giap	 ｪbｫ	 the	presence	and	symptom	frequency	of	Rome	 IV	
FGIDsp	and	ｪcｫ	anxiety	and	depression	scoress
Key Results: Of	葦ゲ葦	 subjects	with	HSD｠hEDSp	ザゼsズ鯵	 reported	 a	doctor	diagnosis	
of	POTSs	POTS､positive	individua旭s	were	significant旭y	younger	than	POTS､negative	
subjects	ｪザゼ	vs	ジグ	yearsp	P =	グsググゴｫp	more	旭ike旭y	to	report	chronic	fatigue	syndrome	
ｪジジ鯵	vs	ザゲ鯵p	P <	グsグググゲｫp	and	showed	a	trend	toward	increased	preva旭ence	of	fibro､
mya旭gia	ｪジジ鯵	vs	ザゼ鯵p	P =	グsグ葦ｫ	and	higher	depression	score	ｪP =	グsグゼｫs	POTS､positive	
subjects	were	 a旭so	more	 旭ike旭y	 to	 fu旭fi旭旭	 criteria	 for	Rome	 IV	FGIDs	 across	 various	
organ	 domains	 and	 experienced	 both	 upper	 and	 旭ower	 gastrointestina旭	 symptoms	
significant旭y	more	frequent旭ys	The	increased	associations	for	FGIDs	and	GI	symptom	
frequency	remained	unchanged	in	HSD｠hEDS	subjects	with	POTS	fo旭旭owing	adjust､
ments	for	agep	chronic	fatigue	syndromep	fibromya旭giap	and	depression	scoress
Conclusions and Inferences: The	high	FGID	burden	in	HSD｠hEDS	is	further	amp旭ified	
in	the	presence	of	POTSs	Future	studies	shou旭d	e旭ucidate	the	mechanism	by	which	
POTS	arises	in	HSD｠hEDS	and	is	associated	with	increased	GI	symptomss
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ゴ of ゼ科 |科 科架 TAI ET AL.

ゲ科 |科INTRODUC TION

Hypermobi旭e	spectrum	disorders	ｪHSDｫ	affect	approximate旭y	ザ鯵	of	
the population and are defined as musculoskeletal symptoms in an 

individual with joint hypermobility but without systemic manifesta､
tions.ゲpゴ	 Such	 individua旭s	 are	 simi旭ar	 to	 patients	with	Hypermobi旭e	
Eh旭ers､Dan旭os	Syndrome	ｪhEDSｫp	a	rare	 inherited	systemic	connec､
tive	tissue	disorder	affecting	ゲ	in	ズグググ	peop旭es	With	diagnosis	based	
entire旭y	on	c旭inica旭	eva旭uationp	HSD	and	hEDS	have	historica旭旭y	been	
merged	as	indistinct	conditions	by	patients	and	research	groupsp	a旭､
though recent data suggest that under the new classification system 

the	vast	proportion	of	subjects	with	HSD｠hEDS	are	represented	by	
HSDs3	The	majority	of	subjects	with	HSD｠hEDS	are	young､to､midd旭e	
aged	womenpゲpゴ	 in	whom	co､morbidity	common旭y	stems	 from	gas､
trointestina旭	comp旭aintsp	which	are	most	often	attributab旭e	to	func､
tiona旭	gastrointestina旭	disorders	ｪFGIDsｫs4	Between	葦グ鯵	to	over	ゾグ鯵	
of	individua旭s	with	HSD｠hEDS	fu旭fi旭旭	criteria	for	a	Rome	IV	FGIDpジpズ 
with widespread somatic symptom reporting and opiate use being 

important mediating factors for gut symptoms.4

Postura旭	 orthostatic	 tachycardia	 syndrome	 ｪPOTSｫ	 is	 a	 poor旭y	
understood	 condition	 that	 a旭so	 predominant旭y	 affects	 young､	 to	
midd旭e､aged	 womenp	 between	 the	 ages	 of	 ゲズ､ジズ	 yearsp	 and	 has	 a	
popu旭ation	preva旭ence	of	グsゴ鯵､ゲ鯵s葦pゼ	POTS	is	characterized	by	an	ex､
cessive	rise	in	heart	rate	of	more	than	ザグ	beats	per	minutep	without	
associated	hypotensionp	that	occurs	within	ゲグ	minutes	of	standing	and	
settles with recumbency.葦pゼ	Symptoms	associated	with	orthostatic	in､
to旭erance	inc旭ude	pre､syncopep	b旭urred	visionp	breath旭essnessp	pa旭pita､
tionsp	chest	painp	and	paresthesias葦pゼ	Moreoverp	a	wide	array	of	upper	
and	旭ower	gastrointestina旭	symptomsｦsuch	as	dysphagiap	ref旭uxp	nau､
seap	abdomina旭	painp	b旭oatingp	and	a旭tered	bowe旭	habitｦare	reported	
by	up	to	芦グ鯵	of	subjects	with	POTSs芦pゾ The etiology of gastrointes､
tina旭	symptoms	in	POTS	is	not	entire旭y	c旭earsゾpゲグ The role of abnormal 

sp旭anchnic	b旭ood	f旭ow	has	been	questioned	due	to	旭imited	and	conf旭ict､
ing results.10	A	prevai旭ing	hypothesis	is	autonomic	dysfunction	of	the	
GI	tractp11 a concept supported by case–control studies demonstrat､
ing	 abnorma旭	 gastric	 myoe旭ectrica旭	 activity	 in	 POTS	 compared	with	
contro旭spゲゴpゲザ and gastrointestinal symptoms being more prevalent in 

POTS	patients	with	autonomic	neuropathy	than	in	those	without	au､
tonomic neuropathy.14	Howeverp	there	are	a旭so	data	showing	that	be､
tween	one､third	and	two､thirds	of	POTS	patients	with	gastrointestina旭	
symptoms	have	gastric	emptying	rates	within	the	norma旭	rangep9 which 

casts doubt on autonomic dysautonomia being solely responsible.ゾpゲグ 

Moreoverp	 a	 substantia旭	 proportion	 of	 subjects	 with	 POTS	 have	 GI	
symptoms irrespective of posture.芦pゲグ	Hencep	other	pathophysio旭ogica旭	
factors	may	be	of	re旭evancep	 inc旭uding	psycho旭ogica旭	distressp	centra旭	
sensitisationp	and	behaviora旭	amp旭ification	whichｦindependent旭y	asso､
ciated	with	FGIDsｦare	frequent旭y	observed	in	POTSs芦pゲグ	In	summaryp	
GI	symptoms	seem	to	be	common	 in	POTSp	with	the	etio旭ogy	being	
unc旭ear	but	potentia旭旭y	mu旭ti､factoria旭sゾpゲグ

Of	 旭atep	 there	 has	 been	 growing	 interest	 in	 out旭ining	 a	 re旭a､
tionship	 between	 HSD｠hEDS	 and	 POTSp	 a旭though	 a	 bio旭ogica旭旭y	
plausible mechanism to directly interlink these conditions remains 

elusive.15	 Between	 葦グ	 and	 芦グ	 percent	 of	 patients	 with	 HSD｠

hEDS	 have	 a	 disorder	 of	 orthostatic	 into旭erancep	 such	 as	 POTSs9 

Converse旭yp	up	to	a	fifth	of	patients	with	POTS	have	HSD｠hEDSs16 

A	few	studies	have	noted	 increased	symptom	burden	 in	 individu､
a旭s	with	comorbid	HSD｠hEDS	and	POTSp	as	opposed	to	either	one	
alone.ゲゼpゲ芦	Howeverp	these	studies	are	sma旭旭	and	those	pertinent	to	
gastroenterology limited to evaluating esophageal symptoms of 

dysphagia	and	ref旭ux	on旭ys17	There	have	been	no	studies	examining	
how	POTS	in	HSD｠hEDS	affects	the	who旭e	repertoire	of	Rome	IV	
FGIDsp	in	terms	of	their	individua旭	presencep	but	a旭so	symptom	se､
veritys	We	aimed	to	study	this	in	depth	by	using	a	旭arge	samp旭e	of	
individua旭s	with	HSD｠hEDSs

ゴ科 |科METHODS

ゴsゲ科|科Ethics

The	study	was	deemed	 IRB､exempt	by	 the	University	of	Sheffie旭d	
ｪUKｫ	as	a旭旭	study	participants	were	anonymous	to	the	investigatorss

ゴsゴ科|科Study design and participants

In	October	 ゴグゲ芦p	 an	 on旭ine	 hea旭th	 questionnaire	 from	 our	 research	
group	was	sent	out	by	the	charity	organization	Eh旭ers､Dan旭os	Support	
UK	to	its	ザ芦ゼジ	contactab旭e	memberss	Fo旭旭owing	an	e､mai旭	reminder	at	
ゴ	weeksp	the	survey	was	c旭osed	at	ゲ	months	In	tota旭p	ゼゼゼ	subjects	with	
a	medica旭	diagnosis	of	EDS	comp旭eted	the	surveyp	giving	a	 response	
rate	of	ゴグ鯵s	Of	thesep	葦葦ズ	had	a	diagnosis	of	hEDSp	which	was	sub､
sequent旭y	re､c旭assified	as	HSD｠hEDS	given	that	the	society	a旭旭ows	its	
members	to	use	the	terms	hEDS	and	HSD	interchangeab旭ys	Fo旭旭owing	
exc旭usion	of	ジゾ	HSD｠hEDS	subjects	known	to	a旭so	have	organic	GI	dis､
ease	ｪゴ芦	ce旭iac	diseasep	ゴゴ	inf旭ammatory	bowe旭	diseasep	ゴ	gastrointesti､
na旭	cancersｫ	this	旭eft	葦ゲ葦	subjects	with	HSD｠hEDS	e旭igib旭e	for	ana旭ysiss

ゴsザ科|科Questionnaire

The	 comprehensive	 questionnaire	 co旭旭ected	 information	 on	 the	
following:

Key Points

ｨ	 In	this	旭arge	cohort	of	subjects	with	HSD｠hEDSp	over	a	
third	reported	a	doctor	diagnosis	of	POTSs

� The high functional gastrointestinal disorder burden in 

HSD｠hEDS	is	further	amp旭ified	 in	those	with	concomi､
tant	POTSs

ｨ	 How	POTS	arises	in	HSD｠hEDSp	and	is	associated	with	
increased	GI	 symptomsp	 requires	 e旭ucidation	 in	 future	
research.
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1. Medical history—this included basic demographic data in addition 

to	 asking	 HSD｠hEDS	 subjects	 if	 they	 had	 been	 given	 a	 doctor	
diagnosis	of	POTSp	 chronic	 fatigue	 syndromep	and	 fibromya旭gias	
Subjects	 were	 a旭so	 asked	whether	 they	were	 taking	 ana旭gesics	
and	neuromodu旭atorsp	given	that	pain	and	psycho旭ogica旭	distress	
is	 common旭y	 associated	 with	 HSD｠hEDSsザpゲゾ

ゴs	 Patient	hea旭th	questionnaire	ｪPHQｫ､ゾ	and	Genera旭	anxiety	disor､
der	ｪGADｫ､ゼ	questionnaireｦThese	are	nine､	and	seven､item	ques､
tionnairesp	 respective旭yp	which	are	wide旭y	used	and	va旭idated	 to	
assess	severity	of	symptoms	of	depression	and	genera旭ized	anxi､
ety.ゴグpゴゲ	The	PHQ､ゾ	categorizes	symptoms	of	depression	as	none	
ｪscorer	グ､ジｫp	mi旭d	ｪズ､ゾｫp	moderate	ｪゲグ､ゲジｫp	moderate旭y	severe	ｪゲズ､
ゲゾｫp	 and	 severe	 ｪゴグ､ゴゼｫs20	 The	GAD､ゼ	 categorizes	 symptoms	of	
anxiety	 as	mi旭d	 ｪscore	グ､ズｫp	moderate	 ｪ葦､ゲグｫp	moderate旭y	 severe	
ｪゲゲ､ゲズｫp	and	severe	ｪゲ葦､ゴゲｫs21

ザs	 Rome	 IV	diagnostic	questionnaireｦThis	 is	 a	 va旭idated	question､
naire	benchmarked	as	the	primary	diagnostic	too旭	for	FGIDs	and	
used	to	diagnose	FGID	for	inc旭usion	into	c旭inica旭	tria旭s	and	obser､
vational studies.22	We	used	the	Rome	IV	diagnostic	questionnaire	
to	report	individua旭sp	which	met	the	criteria	of	FGID	in	this	studyp	
and	subcategorized	them	into	one	of	the	six	anatomica旭	GI	regions	
in	which	their	symptoms	be旭ong	top	that	isp	esophagea旭p	gastrodu､
odena旭p	ga旭旭b旭adderp	bowe旭p	anorecta旭p	and	centra旭旭y	mediated	dis､
orders	of	pains	We	a旭so	documented	what	proportion	of	subjects	
reported	upper	and	旭ower	GI	symptoms	at	旭east	ゲ	day｠weeks

ゴsジ科|科Statistica旭 ana旭ysis

Statistica旭	ana旭ysis	was	carried	out	using	SPSS	version	ゴズsグ	softwarep	
with significance set at a P､va旭ue	 of	< 0.05. There were no miss､
ing	data	because	the	on旭ine	questionnaire	 required	participants	 to	
comp旭ete	 each	 app旭icab旭e	 question	 before	 being	 a旭旭owed	 to	move	
onto	 the	next	 steps	Categorica旭	variab旭es	were	summarized	by	de､
scriptive	 statisticsp	 inc旭uding	 tota旭	 numbers	 and	 percentagesp	with	
comparisons	between	groups	performed	using	the	chi､square	tests	
Continuous	variab旭es	were	summarized	by	mean	and	standard	de､
viationp	with	difference	between	two	independent	groups	assessed	
using	the	two､group	Studentｷs	t test.

We	 then	 performed	 binary	 旭ogistic	 regression	 to	 estab旭ish	 the	
strength	of	associations	for	FGIDS	in	HSD｠hEDS	subjects	with	POTS	
compared	to	those	without	POTSs	This	was	initia旭旭y	performed	unad､
justed and then adjusted for general health factors that were signif､
icant on univariate analysis.

ザ科 |科RESULTS

ザsゲ科|科Genera旭 characteristics of HSD｠hEDS subjects

The	 葦ゲ葦	 inc旭uded	 subjects	with	HSD｠hEDS	were	 predominant旭y	
fema旭e	 ｪゾザ鯵ｫ	 and	 of	 white	 race	 ｪゾジ鯵ｫ	 and	 had	 a	 mean	 age	 of	
ザゾ	 yearss	 Near旭yp	 a旭旭	 individua旭s	 with	 HSD｠hEDS	 ｪゾ芦鯵ｫ	 had	 an	

FGID	according	to	Rome	IV	diagnostic	criteriap	with	the	most	com､
mon旭y	aff旭icted	organ	domains	being	the	bowe旭	ｪゾグ鯵ｫp	gastroduo､
dena旭	 ｪゼグ鯵ｫp	esophagea旭	 ｪズ葦鯵ｫp	and	anorecta旭	 ｪズザ鯵ｫ	 regionss	The	
vast	majority	ｪ芦ジ鯵ｫ	had	more	than	one	affected	GI	organ	regionp	
and this has been described in more detail in a recent publication 

using the same population cohort.4	The	mean	PHQ､ゾ	and	GAD､ゼ	
score	among	individua旭s	with	HSD｠hEDS	were	ゲジsゲ	and	ゾs葦p	sug､
gestive	of	moderate	旭eve旭s	of	depression	and	genera旭ized	anxietyp	
respectively.

ザsゴ科|科Comparison between HSD｠hEDS subjects 
with and without POTS

A	doctor	diagnosis	of	POTS	was	reported	by	ザゼsズ鯵	ｪn	=	ゴザゲｫ	of	in､
dividua旭s	with	HSD｠hEDSp	with	the	remaining	葦ゴsズ鯵	ｪn	=	ザ芦ズｫ	not	
having	 POTSq	 Tab旭e	 ゲs	 Those	 HSD｠hEDS	 individua旭s	 c旭assified	 as	
POTS､positive	were	significant旭y	younger	than	POTS､negative	sub､
jects	ｪザゼ	vs	ジグ	yearsp	P =	グsググゴｫp	more	旭ike旭y	to	report	chronic	fatigue	
syndrome	 ｪジジ鯵	vs	ザゲ鯵p	P <	 グsグググゲｫp	 and	 showed	a	 trend	 toward	
increased	 preva旭ence	 of	 fibromya旭gia	 ｪジジ鯵	 vs	 ザゼ鯵p	P =	 グsグ葦ｫ	 and	
higher depression symptom scores (P =	グsグゼｫs	Howeverp	there	was	
no	statistica旭	difference	in	the	use	of	ana旭gesia	ｪ芦ザ鯵	vs	芦ズ鯵p	P =	グsズｫ	
or	neuromodu旭ators	ｪザ芦鯵	vs	ジジ鯵p	P =	グsゴｫ	between	the	groupss

The	overa旭旭	preva旭ence	of	any	FGID	did	not	differ	in	HSD｠hEDS	
subjects	with	and	without	concomitant	POTS	ｪゾゾ鯵	vs	ゾゼ鯵p	P =	グsゲザｫs	
The	majority	of	subjects	in	both	groups	reported	FGIDs	from	more	
than	 one	 organ	 regionp	 a旭though	 this	was	 noted	 to	 be	more	 com､
mon	in	the	POTS､positive	than	POTS､negative	cohort	ｪ芦芦鯵	vs	芦ゲ鯵p	
P =	 グsグゴｫs	Moreoverp	 the	mean	 number	 of	 aff旭icted	 FGID	 regions	
in	POTS､positive	 cohort	was	ゴsゾ	 compared	with	ゴs葦	 in	 the	POTS､
negative	groupp	P < 0.0001.

With	regard	to	the	presence	of	individua旭	FGIDp	HSD｠hEDS	sub､
jects	with	POTS	were	more	旭ike旭y	than	their	POTS､negative	counter､
parts	to	have	ｪaｫ	functiona旭	gastroduodena旭	disorders	ｪゼズ鯵	vs	葦ゼ鯵p	
P =	グsグジｫp	manifesting	most	frequent旭y	as	functiona旭	dyspepsia	ｪ葦ゼ鯵	
vs	ズグ鯵p	P <	グsググゲｫ	and	chronic	nausea	and	vomiting	syndrome	ｪゴゴ鯵	
vs	ゲグ鯵p	P <	グsググゲｫq	ｪbｫ	functiona旭	esophagea旭	disorders	ｪ葦葦鯵	vs	ズグ鯵p	
P <	 グsググゲｫp	 manifesting	 most	 frequent旭y	 as	 functiona旭	 heartburn	
ｪザゲ鯵	vs	ゴゲ鯵p	P =	 グsググゼｫ	 and	dysphagia	 ｪズゲ鯵	vs	ザゲ鯵p	P =	 グsググゲｫq	
and	ｪcｫ	functiona旭	anorecta旭	disorders	ｪ葦グ鯵	vs	ジゾ鯵p	P =	グsグゲｫp	mani､
festing	most	frequent旭y	as	feca旭	incontinence	ｪゴゲ鯵	vs	ゲジ鯵p	P =	グsグゴｫ	
and	旭evator	ani	syndrome	ｪゴジ鯵	vs	ゲズ鯵p	P =	グsググズｫs	Howeverp	there	
was no difference between the groups with regard to the most com､
mon旭y	aff旭icted	FGID	region	 that	being	 functiona旭	bowe旭	disorders	
which	was	reported	by	芦ゾ鯵	and	ゾゲ鯵	of	subjects	with	and	without	
POTSp	respective旭ys	Howeverp	within	the	bowe旭	domainp	there	was	a	
trend	 toward	more	 irritab旭e	bowe旭	syndrome	 in	 the	POTS､positive	
group	ｪズゾ鯵	vs	ズゲ鯵p	P =	グsグ葦ｫs

Moreoverp	experiencing	upper	and	旭ower	gastrointestina旭	symp､
toms	at	 旭east	ゲ	day｠week	was	significant旭y	more	common	in	HSD｠
hEDS	subjects	with	than	without	concomitant	POTSs	This	inc旭udes	
both	painfu旭	and	non､painfu旭	symptoms	ｪFigure	ゲｫs
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TA B L E  ゲ 科Characteristics	of	subjects	with	HSD｠hEDSp	and	in	those	with	and	without	concomitant	POTS

Combined (n = 616)

POTS positive 

(n = 231; 37.5%) POTS negative (n = 385; 62.5%) P-value

Demographics

Female ズゾザ	ｪゾ葦鯵ｫ ゴゴズ	ｪゾゼ鯵ｫ ザ葦芦	ｪゾ葦鯵ｫ .3

Age ザゾsゲ	ｪゲゴs芦ｫ ザゼ	ｪゲザｫ ジグsザ	ｪゲゴs葦ｫ .002

Age	category

ゲ芦､ザジ	years ゴジ芦	ｪジグ鯵ｫ ゲゲザ	ｪジゾ鯵ｫ ゲザズ	ｪザズ鯵ｫ .003

ザズ､ジゾ	years ゴザ芦	ｪザゾ鯵ｫ ゼ芦	ｪザジ鯵ｫ ゲ葦グ	ｪジゴ鯵ｫ

ズグ､葦ジ	years ゲゲグ	ｪゲ芦鯵ｫ ザゲ	ｪゲザ鯵ｫ ゼゾ	ｪゴグ鯵ｫ

65 years + ゴグ	ｪザ鯵ｫ ゾ	ｪジ鯵ｫ ゲゲ	ｪザ鯵ｫ

White	ethnicity ズゼゾ	ｪゾジ鯵ｫ ゴゲ葦	ｪゾジ鯵ｫ ザ葦ザ	ｪゾジ鯵ｫ .7

Genera旭	hea旭th

Depression	and	anxiety

PHQ	･	ゾ	depression	score ゲジsゲ	ｪ葦sジｫ ゲジsゼ	ｪ葦sズｫ ゲザs芦	ｪ葦sジｫ .07

GAD	･	ゼ	anxiety	score ゾs葦	ｪ葦sジｫ ゾsゼ	ｪ葦sゴｫ ゾs葦	ｪ葦ｫ .9

Fibromyalgia ゴジザ	ｪザゾ鯵ｫ ゲグゴ	ｪジジ鯵ｫ ゲジゲ	ｪザゼ鯵ｫ .06

Chronic fatigue syndrome ゴザズ	ｪザ芦鯵ｫ ゲグゴ	ｪジジ鯵ｫ ゲゴグ	ｪザゲ鯵ｫ <.0001

Rome	IV	functiona旭	gastrointestina旭	disorders

Functional esophageal disorders ザジ葦	ｪズ葦鯵ｫ ゲズゴ	ｪ葦葦鯵ｫ ゲゾジ	ｪズグ鯵ｫ <.001

Functional chest pain ゼゾ	ｪゲザ鯵ｫ ザザ	ｪゲジ鯵ｫ ジ葦	ｪゲゴ鯵ｫ .4

Functional heartburn ゲズゴ	ｪゴズ鯵ｫ ゼゲ	ｪザゲ鯵ｫ 芦	ｪゴゲ鯵ｫ .007

G旭obus ゲゲ	ｪゴ鯵ｫ ゲ	ｪグsジ鯵ｫ ゲグ	ｪザ鯵ｫ .06

Functional dysphagia ゴズゾ	ｪジゴ鯵ｫ ゲゲゼ	ｪズゲ鯵ｫ ゲジゴ	ｪザゼ鯵ｫ .001

Functional biliary disorders ゼ	ｪゲ鯵ｫ ズ	ｪゴ鯵ｫ ゴ	ｪグsズ鯵ｫ .1

Functional gastroduodenal disorders ジザゲ	ｪゼグ鯵ｫ ゲゼザ	ｪゼズ鯵ｫ ゴズ芦	ｪ葦ゼ鯵ｫ .04

Functional dyspepsia ザジ芦	ｪズゼ鯵ｫ ゲズ葦	ｪ葦ゼsズ鯵ｫ ゲゾゴ	ｪズグ鯵ｫ <.001

Postprandia旭	distress	syndrome ザグ葦	ｪズグ鯵ｫ ゲジズ	ｪ葦ザ鯵ｫ ゲ葦ゲ	ｪジゴ鯵ｫ <.001

Epigastric pain syndrome ゲゾゾ	ｪザゴ鯵ｫ ゾゴ	ｪジグ鯵ｫ ゲグゼ	ｪゴ芦鯵ｫ .002

Be旭ching ゼグ	ｪゲゲ鯵ｫ ザザ	ｪゲジ鯵ｫ ザゼ	ｪゲグ鯵ｫ sグ芦

Rumination ゲ芦ゾ	ｪザゲ鯵ｫ ゼザ	ｪザゴ鯵ｫ ゲゲ葦	ｪザグ鯵ｫ .7

Chronic nausea and vomiting 

syndrome

芦ゾ	ｪゲジ鯵ｫ ズゲ	ｪゴゴ鯵ｫ ザ芦	ｪゲグ鯵ｫ <.001

Cyclical vomiting syndrome 葦ジ	ｪゲグ鯵ｫ ザグ	ｪゲザ鯵ｫ ザジ	ｪゾ鯵ｫ .1

Functional bowel disorders ズズジ	ｪゾグ鯵ｫ ゴグズ	ｪ芦ゾ鯵ｫ ザジゾ	ｪゾゲ鯵ｫ .5

Irritable bowel syndrome ザザズ	ｪズジ鯵ｫ ゲザゼ	ｪズゾ鯵ｫ ゲゾ芦	ｪズゲ鯵ｫ .06

Functional constipation ゼ葦	ｪゲゴ鯵ｫ ザゲ	ｪゲザ鯵ｫ ジズ	ｪゲゴ鯵ｫ .5

Opiate､induced	constipation 葦グ	ｪゲグ鯵ｫ ゴゲ	ｪゾ鯵ｫ ザゾ	ｪゲグ鯵ｫ .7

Functional diarrhea ザジ	ｪズsズ鯵ｫ 葦	ｪザ鯵ｫ ゴ芦	ｪゼ鯵ｫ .01

Functional bloating and distension ゲゼ	ｪザ鯵ｫ ジ	ｪゴ鯵ｫ ゲザ	ｪザ鯵ｫ .23

Unspecified	functiona旭	bowe旭	disorder 葦グ	ｪゲグ鯵ｫ ゲズ	ｪゼ鯵ｫ ジズ	ｪゲゴ鯵ｫ .04

Centrally mediated abdominal pain 

syndrome

ザ	ｪグsズ鯵ｫ グ	ｪグ鯵ｫ ザ	ｪグs芦鯵ｫ .3

Functional anorectal disorders ザゴズ	ｪズザ鯵ｫ ゲザ芦	ｪ葦グ鯵ｫ ゲ芦ゼ	ｪジゾ鯵ｫ .01

Fecal incontinence ゲググ	ｪゲ葦鯵ｫ ジ芦	ｪゴゲ鯵ｫ ズゴ	ｪゲジ鯵ｫ .02

Levator	ani	syndrome ゲゲジ	ｪゲゾ鯵ｫ ズ葦	ｪゴジ鯵ｫ ズ芦	ｪゲズ鯵ｫ .005

Procta旭gia	fugax ゲ芦グ	ｪゴゾ鯵ｫ 葦芦	ｪゴゾ鯵ｫ ゲゲゴ	ｪゴゾ鯵ｫ .9
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ザsザ科|科Odds ratio for FGIDs in HSD｠hEDS subjects 
with POTS vs without POTS

The	 increased	 odds	 ratio	 for	 FGIDs	 in	 those	 HSD｠hEDS	 subjects	
with	POTSp	compared	to	those	without	POTSp	is	shown	in	Tab旭e	ゴs	
Following adjustments for factors significant on univariate analysis 

ｪiep	 agep	 chronic	 fatiguep	 fibromya旭giap	 and	 depression	 scoresｫ	 the	
increased	odds	 ratio	 for	 FGIDs	 among	POTS､positive	 subjects	 re､
mained	essentia旭旭y	una旭tereds	Simi旭ar旭yp	the	unadjusted	and	adjusted	
odds	ratio	for	experiencing	gastrointestina旭	symptoms	wat	旭east	one	
day per week” also remained increased in those with concomitant 

POTS	ｪTab旭e	ザｫs

ジ科 |科DISCUSSION

To	our	know旭edgep	this	is	the	first	study	examining	what	impact	con､
comitant	POTS	in	HSD｠hEDS	has	on	the	presence	of	Rome	IV	FGIDs	
and	their	symptom	frequencys	We	show	thatp	irrespective	of	POTSp	
a旭most	a旭旭	samp旭ed	individua旭s	with	HSD｠hEDS	fu旭fi旭旭	diagnostic	cri､
teria	for	one	or	more	FGIDss	Howeverp	in	the	third	with	POTSp	the	i旭旭､
ness pattern appears further amplified as demonstrated by a greater 

preva旭ence	of	chronic	fatiguep	a	trend	toward	increased	fibromya旭gia	
and	e旭evated	depression	symptom	scoresp	and	greater	presence	of	
individua旭	 FGIDsｦwith	 increased	 symptom	 frequencyｦas	 we旭旭	 as	
more	aff旭icted	FGID	regionss	This	presence	of	FGIDsp	and	GI	symp､
tom	frequencyp	persists	even	after	adjusting	for	potentia旭旭y	re旭evant	
factors.

The	high	preva旭ence	of	Rome	IV	FGIDs	in	HSD｠hEDS	has	been	
described in a recent publication4 and is in line with previous reports 

using	historic	criteriap5 with relevant factors mediating this associa､
tion being high somatic symptom reporting behavior and the use of 

opiates.4	Our	current	ana旭yses	suggest	that	the	co､presence	of	POTS	
is also associated with amplified gastrointestinal illness burden. 

Howeverp	the	旭iterature	is	shrouded	in	uncertainty	and	controversy	
as	 to	 how	 POTS	 arises	 in	HSD｠hEDS	 and	 contributes	 toward	 the	
GI	 symptomss15 There is currently no biologically plausible patho､
physio旭ogica旭	 mechanism	 to	 direct旭y	 旭ink	 HSD｠hEDS	with	 POTSs15 

Suggestions	of	 旭axity	of	b旭ood	vesse旭s	 in	hEDS｠HSD	as	a	 cause	of	
POTS	specu旭ative	and	devoid	of	evidenceq	notab旭yp	what	argues	fur､
ther	against	such	a	mechanism	is	that	POTS	is	rare旭y	旭inked	with	vas､
cu旭ar	EDSs23	Ratherp	the	presence	of	POTS	in	HSD｠hEDS	has	been	
hypothesized	to	arise	as	a	secondary	epiphenomenonp	or	as	a	com､
mon	fina旭	pathwayp	due	to	the	combination	of	common旭y	observed	
confounding factors seen in this cohort such as somatic hypervig､
i旭ancep	 psycho旭ogica旭	 distressp	 centra旭	 sensitisation	with	 behaviora旭	
amp旭ificationp	physica旭	de､conditioningp	poor	ora旭	intakep	and	the	use	
of drugs that can affect neuronal function and possess vasoactive 

properties	ｪegp	opiatesｫs芦pゲズ	In	factp	the	management	of	POTSｦwhi旭e	
being outside the scope of this paper—does entail addressing the 

aforementioned factors.6

With	 regard	 to	 how	 POTS	 contributes	 toward	 GI	 symptomsp	
this	mayp	in	partp	be	due	to	autonomic	dysfunction	for	which	there	
is	 somep	 a旭beit	 旭imitedp	 evidences芦､ゲジ	Howeverp	 the	 旭iterature	ques､
tions this as a sole mechanism given that dysautonomia would not 

readi旭y	exp旭ainr	ｪaｫ	why	a	proportion	of	individua旭s	with	POTS	have	
such	debi旭itating	non､orthostatic	GI	symptomsp	ｪbｫ	why	GI	symptoms	
can	persist	despite	the	POTS	being	contro旭旭edp	and	ｪcｫ	why	wpain､re､
旭ated	symptomsx	are	so	pronounced	throughout	the	GI	 tracts10	An	
a旭ternate	hypothesis	is	thatp	in	such	instancesp	POTS	is	mere旭y	a	by､
stander and that some of the proposed factors relevant to its genesis 

within	HSD｠hEDS	are	integra旭	toward	further	exacerbating	the	dys､
functiona旭	brain･gut	axiss芦pゲズ Further research is needed to disentan､
g旭e	this	comp旭ex	matrix	and	provide	some	c旭aritys

This study has a number of strengths. It adds to a body of smaller 

studiesp	as	it	is	a	旭arge	prospective	examination	of	FGIDs	defined	ac､
cording	to	the	Rome	IV	criteria	among	se旭ect	individua旭s	with	HSD｠
hEDSs	Eva旭uating	the	members	of	the	Eh旭ers､Dan旭os	Support	group	

F I G U R E  ゲ 科The	frequency	of	upper	and	
旭ower	gastrointestina旭	symptoms	wat	旭east	
one	day	per	weekx	in	subjects	with	HSD｠
hEDS	with	and	without	POTSs	Noter	A旭旭	
symptoms	ｪexcept	for	feca旭	incontinenceｫ	
were	significant旭y	more	common	in	HSD｠
hEDS	subjects	with	concomitant	POTS	
than	without	POTS
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captured	individua旭s	throughout	the	United	Kingdomp	as	opposed	to	
patients	attending	a	sing旭e	centers	The	questionnaire	was	promoted	
as	 a	 genera旭	 hea旭th	 surveyp	 and	not	GI､re旭atedp	 thus	 aiding	efforts	
toward	 reducing	 se旭ection	biass	 Furthermorep	 the	on旭ine	question､
naire	 p旭atform	 had	 data	 verificationp	 attention	 checkp	 and	 repeat	
questions	to	ensure	there	were	no	missing	data	whi旭e	a旭so	faci旭itating	
exc旭usion	of	inconsistent	responderss	Howeverp	there	are	apprecia､
b旭e	 旭imitations	 to	our	 studys	The	presence	of	FGIDs	was	based	on	
symptom	reporting	on旭y	and	cou旭d	not	be	verified	by	any	tests	to	ex､
c旭ude	organic	GI	diseases	Howeverp	to	partia旭旭y	compensate	for	thisp	
we	did	exc旭ude	participants	who	disc旭osed	a	history	of	organic	GI	
diseases	We	a旭so	cannot	confirm	or	refute	the	se旭f､reported	doctor	
diagnosis	of	HSD｠hEDSp	POTSp	chronic	fatigue	syndrome	or	fibro､
mya旭giap	as	participants	were	anonymous	and	we	had	no	access	to	

their	medica旭	records	ｪegp	to	check	for	autonomic	function	testingｫp	
and nor could we perform our own independent clinical evaluation. 

Fina旭旭yp	the	response	rate	of	ゴグ鯵	societa旭	members	may	mean	that	
our	 findings	 cannot	necessari旭y	 be	 genera旭ized	 to	 the	wider	HSD｠
hEDS	 communityp	 a旭though	 our	 cohort	 does	 resemb旭e	 the	 severe	
c旭inica旭	 phenotype	 of	 HSD｠hEDS	 patients	 attending	 c旭inica旭	 prac､
tice.ゴジpゴズ	Moreoverp	the	preva旭ence	of	POTS	in	HSD｠hEDS	was	simi､
旭ar	to	that	reported	e旭sewhere	in	the	旭iteraturep	which	旭ends	support	
to our findings being clinically applicable.9

In	conc旭usionp	the	high	functiona旭	gastrointestina旭	disease	burden	
in	HSD｠hEDS	is	further	amp旭ified	in	those	with	concomitant	POTSs	
How	POTS	arises	in	HSD｠hEDSp	and	is	associated	with	increased	GI	
symptomsp	requires	e旭ucidation	in	future	researchs
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TA B L E  ゴ 科The	odds	ratio	for	FGIDs	in	HSD｠hEDS	subjects	with	
POTS	vs	without	POTS

Unadjusted odds 
ratio

Adjusted odds 

ratioa稼

Functional heartburn ゲsゼ	ｪゲsゴ､ゴsジｫ ゲs葦	ｪゲsゲ､ゴsザｫ

Functional dysphagia ゲs芦	ｪゲsザ､ゴsジｫ ゲs葦	ｪゲsゲ､ゴsザｫ

Functional dyspepsia ゴsゲ	ｪゲsズ､ゴsゾｫ ゲs芦	ｪゲsザ､ゴsゼｫ

Postprandia旭	distress	
syndrome

ゴsザ	ｪゲsゼ､ザsザｫ ゴsズ	ｪゲsズ､ザsゲｫ

Epigastric pain syndrome ゲsゼ	ｪゲsゴ､ゴsジｫ ゲsズ	ｪゲsグ､ゴsゴｫ

Chronic	nausea	ｹ	
vomiting syndrome

ゴs葦	ｪゲs葦､ジsゲｫ ゴsジ	ｪゲsズ､ザsゾｫ

Irritable bowel syndrome ゲsジ	ｪグsゾゾ､ゲsゾｫ ゲsザ	ｪグsゾ､ゲs芦ｫ

Fecal incontinence ゲsゼ	ｪゲsゲ､ゴsゼｫ ゲsズ	ｪグsゾ葦､ゴsジｫ

Levator	ani	syndrome ゲs芦	ｪゲsゴ､ゴsゼｫ ゲs葦	ｪゲsゲ､ゴsズｫ

aAdjusted	odds	ratio	contro旭旭ing	for	agep	depressionp	chronic	fatigue	
syndromep	and	fibromya旭gias	

TA B L E  ザ 科The	odds	ratio	for	experiencing	gastrointestina旭	
symptoms	wat	旭east	one	day	per	weekx	in	HSD｠hEDS	subjects	with	
POTS	vs	without	POTS

Unadjusted odds 
ratio

Adjusted odds 

ratioa稼

Rectal pain ゲsゾ	ｪゲsザ､ゴsゼｫ ゲsゼ	ｪゲsゴ､ゴsジｫ

B旭oating ゲs芦	ｪゲsゴ､ゴs芦ｫ ゲsゼ	ｪゲsゲ､ゴs葦ｫ

Abdomina旭	pain ゲs芦	ｪゲsゴ､ゴsゼｫ ゲsゼ	ｪゲsゲ､ゴsズｫ

Vomiting ゴsズ	ｪゲsズ､ジsゴｫ ゴsザ	ｪゲsザ､ザs芦ｫ

Nausea ゴsゴ	ｪゲs葦､ザsゲｫ ゲsゾ	ｪゲsザ､ゴsゼｫ

Epigastric pain ゲsゼ	ｪゲsゴ､ゴsジｫ ゲsズ	ｪゲsグ､ゴsゲｫ

Early satiety ゴsザ	ｪゲs葦､ザsゴｫ ゴsゲ	ｪゲsズ､ザsグｫ

Postprandia旭	fu旭旭ness ゴsズ	ｪゲs芦､ザsズｫ ゴsジ	ｪゲs葦､ザsズｫ

Dysphagia ゲs芦	ｪゲsザ､ゴsズｫ ゲs葦	ｪゲsゲ､ゴsザｫ

Heartburn ゲsジ	ｪグsゾゾ､ゲsゾｫ ゲsゴ	ｪグsゾ､ゲs芦ｫ

Chest pain ゲsゾ	ｪゲsザ､ゴs葦ｫ ゲsゼ	ｪゲsゴ､ゴsジｫ

aAdjusted	odds	ratio	contro旭旭ing	for	agep	depressionp	chronic	fatigue	
syndromep	and	fibromya旭gias	
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