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Abstract
Introduction: Grading	dysphagia	 is	crucial	 for	clinical	management	of	patients.	The	
Eckardt	score	 (ES)	 is	the	most	commonly	used	for	this	purpose.	We	aimed	to	com-
pare	the	ES	with	the	recently	developed	Brief	Esophageal	Dysphagia	Questionnaire	
(BEDQ)	in	terms	of	their	correlation	and	discriminative	capacity	for	clinical	and	mano-
metric	findings	and	evaluate	the	effect	of	gastroesophageal	reflux	symptoms	on	both.
Methods: Symptomatic	patients	referred	for	high-	resolution	manometry	(HRM)	were	
prospectively	recruited	from	seven	centers	in	Spain	and	Latin	America.	Clinical	data	
and	several	scores	(ES,	BEDQ,	GERDQ)	were	collected	and	contrasted	to	HRM	find-
ings.	Standard	statistical	analysis	was	performed.
Key Results: 426	patients	were	recruited,	31.2%	and	41.5%	being	referred	exclusively	
for	dysphagia	and	GERD	symptoms,	respectively.	Both	BEDQ	and	ES	were	indepen-
dently	 associated	 with	 achalasia.	 Only	 BEDQ	 was	 independently	 associated	 with	
being	referred	for	dysphagia	and	with	relevant	HRM	findings.	ROC	curve	analysis	for	

www.wileyonlinelibrary.com/journal/nmo
mailto:
https://orcid.org/0000-0003-0909-5192
https://orcid.org/0000-0002-4670-2441
https://orcid.org/0000-0002-1702-7758
https://orcid.org/0000-0002-4740-3945
https://orcid.org/0000-0001-8478-9659
https://orcid.org/0000-0003-0619-6369
https://orcid.org/0000-0003-2120-6270
mailto:dcisterc@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fnmo.14228&domain=pdf&date_stamp=2021-08-02


2 of 8  |     CISTERNAS ET Al.

1  |  INTRODUC TION

Esophageal	dysphagia	is	a	symptom	that	affects	3–	9%	of	the	general	
population1,2 and is associated with different diseases. Its stand-
ardization/grading	is	crucial	as	it	guides	treatment	decisions,	defines	
treatment	success,	and	allows	standardization	of	outcome	compari-
sons between treatment options. Dysphagia may not be clearly cor-
related	with	an	objective	evaluation	of	esophageal	function,	making	
it	more	of	a	 subjective	 sensation.	 In	 this	 context,	esophageal	dys-
phagia	should	be	evaluated	using	a	patient	reported	outcome	(PRO)	
assessment tool.3

Several	PROs	evaluate	dysphagia,	either	as	a	generic	or	disease-	
specific tool.4	Among	them,	the	Eckardt	Score	(ES)	is	by	far	the	most	
used.5	 It	was	designed	 in	1992	 as	 a	 standardized	 tool	 to	 evaluate	
dysphagia in a study determining response predictors to pneumatic 
dilation in achalasia.6	The	authors	chose	to	evaluate	the	frequency	
or	severity	of	four	symptoms:	dysphagia,	regurgitation,	chest	pain,	
and	 weight	 loss.	 The	 ES	 has	 been	 extensively	 used	 to	 define	 re-
sponse to different achalasia treatments7-	9	and,	even	though	it	was	
designed	to	be	an	achalasia-	specific	tool,	it	has	been	repeatedly	used	
in	nonachalasia	conditions	including	Ineffective	Esophageal	Motility	
(IEM),10	Esophagogastric	Junction	Outflow	Obstruction	 (EGJOO)11 
and different spastic/hypercontractile disorders.12,13 Despite the 
ES's	 wide	 use,	 its	 psychometric	 properties	 have	 only	 been	 eval-
uated	 by	 two	 recent	 studies,	 both	 showing	 fair	 reliability.14,15 In 
their	 latest	 achalasia	 guidelines,	 both	 the	 American	 College	 of	
Gastroenterology	 and	 the	 American	 Society	 for	 Gastrointestinal	
Endoscopy	have	acknowledged	limitations	of	the	ES.5,16,17	Recently,	
Taft	et	al.	developed	the	Brief	Esophageal	Dysphagia	Questionnaire	
(BEDQ)	following	FDA	recommendations	for	construction	and	vali-
dation of PROs.3,18 It is intended to specifically evaluate esophageal 

dysphagia.	Both	 the	original	and	a	 recent	evaluation	of	 the	BEDQ	
in	a	 large	Hispano–	American	population	have	shown	good	validity	
and	reliability,	with	Cronbach's	alpha	>0.9.18,19	Thus,	the	aims	of	this	
study	are	as	follows:	(1)	Directly	compare	the	ES	and	BEDQ	discrim-
inative	capacities	for	clinical	and	manometric	findings;	(2)	Evaluate	
the	relationships	of	the	ES	and	BEDQ	score	with	gastroesophageal	
reflux	symptoms	assessed	with	the	GERDQ.

2  |  MATERIAL AND METHODS

Seven	centers	from	Spain,	Mexico,	and	South-	America	participated:	
(1)	Clinica	Alemana	de	Santiago	(Chile-	CAS),	(2)	Hospital	Clínico	de	
la	 Pontificia	Universidad	Católica	 de	Chile	 (Chile-	UC),	 (3)	Hospital	
San	Ignacio-	Pontificia	Universidad	Javeriana	de	Bogotá	(Colombia),	
(4)	 Hospital	 Universitari	 Germans	 Trias	 i	 Pujol-	Badalona	 (Spain-	
Badalona),	 (5)	 Hospital	 Universitario,	 Fundación	 Favaloro-	Buenos	
Aires	 (Argentina),	 (6)	 Hospital	 Clínico	 San	 Carlos,	 Universidad	
Complutense-	Madrid	 (Spain-	Madrid),	 and	 (7)	 Universidad	
Veracruzana,	 Medical	 Biological	 Research	 Institute-	Veracruz	
(Mexico).	Individuals	referred	for	a	high-	resolution	esophageal	ma-
nometry	 (HRM)	 to	 evaluate	 esophageal	 symptoms	were	 recruited	
from	December	2018	to	July	2019.

Before	performing	the	HRM,	all	patients	filled	forms	for	epide-
miological	 data	 and	 responded	 to	 several	 symptomatic	 scores,	 in-
cluding	 the	 ES,	 Gastroesophageal	 Reflux	Questionnaire	 (GERDQ),	
and	BEDQ.	We	used	validated	Spanish	language	versions	for	all	the	
questionnaires.15,19,20	Reason	for	referral	was	extracted	from	the	re-
ferring	physician's	order.	When	the	reason	was	not	available,	it	was	
assigned by the local researcher after interviewing the patient be-
fore	the	HRM	study.

achalasia	diagnosis	showed	AUC	of	0.809	for	BEDQ	and	0.765	for	ES,	with	the	main	
difference	being	higher	BEDQ	sensitivity	(80.0%	vs	70.8%	for	ES).	GERDQ	indepen-
dently	predicted	ES	but	not	BEDQ.	In	the	absence	of	dysphagia	(BEDQ	=	0),	GERD	
symptoms	significantly	determine	ES.
Conclusions and Inferences: Our	study	suggests	both	the	BEDQ	and	ES	can	comple-
mentarily	describe	symptomatic	burden	 in	achalasia.	BEDQ	has	several	advantages	
over	the	ES	in	the	dysphagia	evaluation,	basically	due	to	its	higher	sensitivity	for	man-
ometric	diagnosis	and	 independence	of	GERD	symptoms.	ES	should	be	used	as	an	
achalasia-	specific	metric,	while	BEDQ	is	a	better	symptom-	generic	evaluating	tool.

K E Y W O R D S
achalasia,	Brief	Esophageal	Dysphagia	Questionnaire,	dysphagia	evaluation,	Eckardt	score

K E Y  P O I N T S

•	 The	Eckardt	score	is	the	most	commonly	used	metric	to	evaluate	dysphagia,	but	has	shown	
suboptimal	psychometric	properties,	unlike	BEDQ.

•	 Only	BEDQ	 independently	predicts	clinical	 and	manometric	 relevant	categories/diagnosis.	
The	Eckardt	score	is	influenced	by	GERD	symptoms,	even	in	the	absence	of	dysphagia.

•	 BEDQ	should	be	the	preferred	tool	to	grade	generic	dysphagia.
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2.1  |  Study questionnaires

2.1.1  |  Eckardt	score	(ES)

The	ES	 is	a	self-	report	questionnaire	consisting	of	4	questions	 (ES	
weight	loss,	ES	dysphagia,	ES	chest	pain,	and	ES	regurgitation),	each	
scored	on	a	0–	3	scale	(lowest	to	highest).6	Total	score	ranges	from	0	
to	12	and	a	value	3,	or	lower,	is	traditionally	used	to	define	success-
ful treatment in achalasia.5,6

The	Gastroesophageal	 Reflux	Disease	Questionnaire	 (GERDQ)	
The	GERDQ	is	a	disease-	specific	PRO	consisting	of	6	questions,	each	
evaluated	using	a	4-	point	Likert	scale.21	It	has	been	extensively	val-
idated20,22,23	and	is	one	of	the	most	used	PROs	to	evaluate	GERD.	
The	score	 is	calculated	by	summing	4-	graded	Likert	scale	 items	of	
four	positive	predictors	 (scored	0–	3)	 and	 two	 reverse	 Likert	 scale	
items	of	negative	predictors	(scored	3–	0).	A	score	>8 is considered 
positive	for	GERD	diagnosis.

The	 Brief	 Esophageal	 Dysphagia	 Questionnaire	 (BEDQ):	 The	
BEDQ	consists	of	10	questions	that	specifically	score	dysphagia.18	The	
first	8	items	evaluate	dysphagia	frequency	and	severity	related	to	dif-
ferent	food	consistencies,	pain,	and	swallow-	related	cough.	Each	item	
is	evaluated	using	a	6-	point	Likert	 scale	 (Low	 to	High)	 that	 includes	
avoidance	behaviors.	The	8-	point	Likert-	scaled	items	are	summed	to	
yield	scores	ranging	from	0	(asymptomatic)	to	40.	The	BEDQ	also	in-
cludes	two	extra	items	that	evaluate	the	number	of	food	impaction	and	
related emergency room visits that are not included in the total score.

2.2  |  Physiological assessment

HRM	 was	 performed	 using	 the	 standard	 CC	 v3.0	 protocol.	 All	
participant	 centers	 use	 Medtronic	 system,	 and	 all	 studies	 were	
analyzed	 using	 Manoview	 ESO	 3.0	 analysis	 software	 (Medtronic,	
Duluth,	GA).	Clinical	diagnosis	was	assigned	according	 to	CC	v3.0	
criteria.24	We	defined	a	relevant	manometric	category	that	includes	
Distal	 Esophageal	 Spasm	 (DES),	Hypercontractile	 Esophagus	 (HE),	
and	Absent	Contractility	(AC).	Patients	with	an	HRM	classification	of	
EGJOO	and	IEM	were	not	included	due	to	the	clinical	inconclusive-
ness	associated	with	these	HRM	findings.25

All	 patients	 signed	 informed	 consent	before	participation.	The	
study	was	approved	by	each	center's	Review	Board.

2.3  |  Statistical analysis

A	priori	sample	size	was	calculated	using	G*Power	3.1.9.2	consider-
ing	two-	tailed	analysis	with	a	power	(1	−	β)	= 0.95 and significance 
of p(α)	 =	 0.05.	 Medium	 effects	 size	 was	 assumed	 using	 Cohen's	
criteria.26	 Required	 sample	 size	was	138,	 343,	 368,	 153,	 and	409	
for Pearson's correlation (ρ =	 0.3),	 one-	way	ANOVA	 (f =	 0.25),	 t-	
test (d =	0.40),	 linear	 regression	 (f2 =	0.15)	and	 logistic	 regression	
(OR = 1.5. β =	 0.10),	 respectively.	 Thus,	we	 aimed	 to	 recruit	 410	
patients.

Statistical	 analysis	 was	 performed	 using	 SPSS	 15.0	 (2006).	 In	
the	initial	evaluation	for	data	distribution,	P-	P	graphs	and	values	of	
skewness	and	kurtosis	(all	values	were	in	the	+1	to	−1	range)	did	not	
indicate the need for nonparametric tests for any of the continuous 
variables. Descriptive data are displayed using mean ±	 SD	or	 fre-
quency	with	percentage,	as	appropriate.	For	sensitivity	analysis,	we	
used	previously	suggested	thresholds	for	ES	≥	45,6	and	BEDQ	≥	10.18 
Between-	group	comparisons	were	made	using	 t-	test	 and	one-	way	
ANOVA	(continuous)	or	Chi-	square	(categorical)	analysis,	as	appro-
priate. Prediction of dependent variables was done using forced 
entry	 linear	or	 logistic	regression,	as	appropriate.	Pearson's	r com-
parison was done calculating the t-	statistic	 for	 the	 difference	 ac-
cording	 to	 Chen	 et	 al.,27	 considering	 a	 2-	tail	 test.	 In	 all	 analysis	 a	
p <	0.05	was	required	for	statistical	significance.

3  |  RESULTS

3.1  |  Study sample

A	 total	 of	 426	 symptomatic	 patients	 were	 recruited	 from	 the	
seven	 participant	 centers.	 Table	 1	 summarizes	 demographic	 and	
clinical	data.	The	sample	was	middle	aged	(52.6	±	15.2	years)	with	
some	 female	 preponderance	 (253/426,	 59.6%).	 Mean	 BMI	 was	
26.56 ±	 11.91	 kg/m2.	 The	most	 common	CC	 v3.0	 diagnosis	were	
Normal	235	(55.2%),	Achalasia	72	(16.9%),	and	IEM	60	(14.1%).

One	hundred	and	thirty-	three	patients	were	referred	exclusively	
for	dysphagia	evaluation	(Table	1).	Among	this	subgroup,	Achalasia	
(42.9%)	 and	 Normal	 (34.6%)	 were	 the	 most	 common	manometric	
findings,	with	 less	 than	10%	meeting	any	other	CC	v3.0	category.	
These	 patients	 scored	 significantly	 higher	 for	 both	 scores	 than	
patients	 referred	 for	other	 reasons	 (ES:	5.30	 (2.90)	vs	3.44	 (2.49).	
t =	−6.81.	BEDQ:	17.74	(11.00)	vs	7.17	(8.95).	t =	−10.49.	p < 0.0001 
for	 both).	 Among	 patients	 referred	 for	 dysphagia,	 a	 significantly	
higher	proportion	scored	BEDQ	≥	10	than	ES	≥	4	 (97/133	 (72.9%)	
vs	90/133	(67.7%),	respectively.	χ2(1)	= 26.59. p =	0.001).	A	logistic	
regression	 analysis	 showed	 that	 only	BEDQ	and	not	 ES	 can	 inde-
pendently	predict	dysphagia	as	a	referral	reason	(Table	2).

3.2  |  BEDQ and ES

In	the	whole	sample,	mean	(SD)	values	were	10.47	(10.80)	for	BEDQ	
and	4.02	(2.76)	for	ES.	There	was	a	significant,	moderate	correla-
tion between the two scales (r =	0.679.	p <	0.001).	As	expected,	the	
only	strong	correlation	between	BEDQ	and	specific	ES	items	was	
with	the	dysphagia	question	(r =	0.71.	p <	0.0001),	with	all	other	r	
being	below	0.5	(Supplementary	material	S1).	Using	recommended	
cutoffs	 (BEDQ	≥	 10	 and	 ES	 ≥	 4),	 both	 scores	were	 significantly	
associated (χ2 =	 112.9	 (1).	p <	 0.001).	Nevertheless,	 there	were	
many	discordant	results:	36/185	(19.46%)	BEDQ	≥	10	had	ES	< 4 
and	69/241	(28.63%)	BEDQ	<	10	had	ES	≥	4.	Among	the	105	cases	
of	 discordant	 results,	 patients	with	BEDQ	≥	 10	 and	 ES	< 4 had 
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significantly higher proportions of being referred for dysphagia 
and	 achalasia/relevant	 HRM	 than	 those	 with	 BEDQ	 < 10 and 
ES	≥	4	(Table	3).	The	latter	group	had	significantly	more	frequency	
of	GERD	referral.

3.3  |  Symptomatic scores and manometric findings

Table	1	depicts	specific	manometric	diagnosis	 in	our	sample.	One-	
way	ANOVA	showed	that	both	BEDQ	and	ES	have	a	different	dis-
tribution across CC v3.0 diagnosis (F(7)	= 15.34 and F(7)	=	11.10,	
respectively; p <	0.001	for	both)	(Figure	1).

BEDQ	showed	significantly	higher	scores	when	comparing	nor-
mal	to	relevant	category	(DES,	HE,	and	AC)	while	ES	did	not	(BEDQ:	
8.07	(9.11)	vs	12.35	(2.56);	p <	0.001.	ES:	3.6	(2.45)	vs	3.84	(2.56).	
p =	 0.59)	 (Figure	 2).	 This	was	 concordant	with	 the	 fact	 that	 only	
BEDQ	and	not	ES	independently	predicted	the	presence	of	a	rele-
vant	diagnosis	in	logistic	regression	(Table	2).

Within	the	sample,	72	patients	met	manometric	criteria	for	acha-
lasia.	These	patients	have	significantly	higher	scores	on	both	ES	and	

BEDQ	when	compared	 to	nonachalasia	and	 to	normal	manometry	
(all p <	0.001).	Both	the	ES	and	BEDQ	are	independently	associated	
with	 achalasia	 in	 logistic	 regression	 (Table	 2).	 ROC	 curve	 analysis	
showed	AUC	of	 0.809	 for	BEDQ	and	0.765	 for	 ES	 (Figure	3).	 For	
recognizing	achalasia,	BEDQ	≥	10	had	a	sensitivity	of	80.0%	and	a	
specificity	of	67.5%,	while	for	ES	≥	4	sensitivity	was	70.8%	and	spec-
ificity	66.9%.

3.4  |  Scores and GERD symptoms

Both	 the	 BEDQ	 and	 ES	 correlate	 moderately	 with	 GERDQ	 (ES:	
r =	0.40.	BEDQ:	r = 0.30; p <	0.001	for	both),	but	this	correlation	
was	significantly	higher	for	ES	(p <	0.01).	Among	patients	referred	
for	GERD	 symptoms,	 significantly	more	 patients	 had	 ES	 ≥	 4	 than	
BEDQ	 ≥	 10	 (72/177	 (40.68%)	 vs	 44/177	 (24.86%),	 respectively.	
χ2(1)	=	32.5,	p <	0.0001).	Patients	with	ES	≥	4	showed	significantly	
higher	GERDQ	than	 those	with	ES	<	4	 (8.55	 (4.89)	vs	4.91	 (4.07),	
respectively.	The	values	t(424)	=	−8.73;	p <	0.001)	and	also	have	a	
significantly	greater	proportion	of	GERDQ	>	8	(50.92%	vs	17.78%,	
respectively. χ2(1)	=	51.53,	p <	0.0001).	We	also	evaluated	108	pa-
tients	who	scored	a	0	on	the	BEDQ	to	assess	 the	effect	of	GERD	
symptoms	 on	 ES	 in	 the	 absence	 of	 dysphagia.	 Among	 these	 pa-
tients,	those	with	ES	≥	4	had	significantly	higher	GERDQ	than	those	
with	ES	<	4	 (8.59	 (4.79)	vs	4.43	 (3.57).	 t(106)	=	4.53,	p <	0.0001)	
(Figure	 4),	 suggesting	 that	 ES	 can	 be	 explained	mostly	 by	GERD-	
related symptoms in the absence of relevant dysphagia.

We	 also	 used	 partial	 correlation	 analysis	 to	 evaluate	 indepen-
dent	associations	between	the	scores.	When	controlling	(fixing)	ES,	
BEDQ	is	no	 longer	correlated	with	GERDQ	(r = 0.041. p =	0.396),	
while	when	controlling	(fixing)	BEDQ,	ES	still	correlates	significantly	
with	GERDQ	 (r = 0.28. p <	0.001).	Multiple	 lineal	 regression	con-
firmed	these	findings,	as	GERDQ	is	an	independent	predictor	of	ES	
and	not	of	BEDQ	(Table	4).

4  |  DISCUSSION

We	aimed	to	compare	the	performance	of	the	BEDQ	versus	the	ES	in	
a	large	cohort	of	patients	presenting	for	esophageal	workup	across	7	
centers. Patients with achalasia scored significantly higher for both 
ES	and	BEDQ.	But,	more	 importantly,	both	 the	BEDQ	and	ES	can	
independently	predict	 the	 finding	of	achalasia	 in	HRM,	suggesting	
that they are complementary in describing the symptom burden in 
this disease.

Our	study	was	conducted	in	different	countries,	including	places	
where	HRM	is	not	widely	available,	and	its	costs	usually	constitute	
a	relevant	barrier	for	patients.	Therefore,	being	referred	for	dyspha-
gia	constitutes	a	hypothetical	good	surrogate	marker	of	a	significant	
symptom burden. One main finding of our study is that more of these 
patients with a relevant dysphagia burden can be detected using 
BEDQ	than	ES	and,	more	importantly,	only	BEDQ	is	independently	
associated	with	this	referral	reason.	We	also	found	that	only	BEDQ	

TA B L E  1 Study	sample	clinical	and	demographic	characteristics

n (%)

Participant center

Chile-	CAS 104	(24.4)

Chile-	UC 58	(13.6)

Colombia 31	(7.3)

Spain-	Badalona 41	(9.6)

Argentina 48	(11.3)

Spain-	Madrid 14	(3.3)

Mexico 102	(23.9)

CC3.0 diagnosis

Normal 235	(55.3)

Achalasia 72	(16.9)

EGJOO 21	(4.9)

IEM 60	(14.1)

DES 8	(1.9)

HE 6	(1.4)

AC 23	(5.4)

FP 1	(0.2)

Referral reason

Dysphagia 133	(31.2)

GERD 177	(41.5)

GERD	and	dysphagia 42	(9.9)

Chest pain 16	(3.8)

Other 55	(12.9)

Notes: Clinical and manometric characteristic of the study simple.
Abbreviations:	AC,	Absent	Contractility;	DES,	Distal	Esophageal	
Spasm;	EGJOO,	Esophagogastric	Junction	Outflow	Obstruction;	FP,	
Fragmented	Peristalsis;	HE,	Hypertensive	Esophagus;	IEM,	Ineffective	
Esophageal	Motility.
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is	 an	 independent	predictor	of	 relevant	HRM	diagnosis.	 Thus,	 the	
simultaneous	use	of	ES	does	not	add	predictive	capacity	to	the	use	
of	BEDQ	for	these	purposes.

We	can	hypothesize	several	reasons	to	explain	this	significantly	
better	discriminative	capacity	of	BEDQ	over	ES.	First,	there	are	im-
portant	reliability	differences,	which	refers	to	the	consistency	of	the	
results	from	each	score.	The	most	common	way	to	evaluate	reliability	
is	via	Cronbach's	alpha	metric.	The	general	consensus	is	that	a	PRO	
should	have	a	Cronbach's	alpha	≥0.7	to	be	used	in	clinical	trials.4,28 
Our groups have recently published psychometric evaluations in 

large	different	populations,	showing	remarkable	similar	results,	with	
Cronbach's	 alpha	 for	 ES	between	0.57	 and	0.6714,15 and between 
0.90	and	0.91	for	BEDQ.18,19

The	ES	includes	the	evaluation	of	regurgitation	and	chest	pain.	
These	symptoms	are	frequent	in	achalasia,29 but are also present in 
other	conditions,	 like	GERD.	As	the	prevalence	of	GERD	is	several	
times higher than that of achalasia30-	32 and other esophageal dis-
eases,	the	ES	positive	predictive	value	is	significantly	affected.	Our	
study demonstrates that in the absence of relevant dysphagia (when 
BEDQ	=	 0),	 an	ES	≥	4	 can	be	explained	by	GERD	symptoms,	 and	

Beta OR (95% CI) p value

Achalasia
(R2 =	0.17)

BEDQ 0.72 1.07	(1.04–	1.11) <0.0001

ES 0.189 1.21	(1.06–	1.37) 0.004

Relevant	HRM
(R2 =	0.15)

BEDQ 0.071 1.07	(1.04–	1.09) <0.0001

ES 0.081 1.06	(0.95–	1.18) 0.319

Dysphagia	(referral)
(R2 =	0.18)

BEDQ 0.093 1.09	(1.07–	1.13) <0.0001

ES 0.015 1.02	(0.91–	1.13) 0.795

Notes: Relevant	HRM	includes	DES,	HE,	and	AC.	For	evaluation	of	each	model,	R2	(Cox	&	Snell)	is	
depicted in parenthesis.

TA B L E  2 Multiple	logistic	regression	
analysis for clinical and manometric 
findings

TA B L E  3 Clinical	and	manometric	comparisons	in	patients	with	discordant	ES	and	BEDQ	results

BEDQ < 10 + ES ≥ 4 BEDQ ≥ 10 + ES < 4 Statistic p value

Referral reason Dysphagia 17.39% 52.77% χ2(1)	=	17.61 <0.0001

GERD 55.07% 27.77% χ2(1)	=	93.57 <0.0001

Manometric findings Normal 63.76% 61.1% χ2(1)	= 6.943 0.008

Achalasia 8.69% 19.44% χ2(1)	= 59.43 <0.0001

Relevant	HRM 7.24% 13.80% χ2(1)	= 68.81 <0.0001

GERDQ	(mean	(SD)) 8.55	(4.35) 6.22	(5.04) t =	−2.46 0.083

Notes: Relevant	HRM	category	includes	DES,	EH,	and	AC.

F I G U R E  1 ES	and	BEDQ	according	to	manometric	diagnosis.	Mean	(±1	SD	in	bars)	ES	(A)	and	BEDQ	(B)	scores	across	different	CC3.0	
diagnosis.	*p < 0.001 for comparison with normal. Dotted lines in the recommended cutoffs for each score
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that	GERD	 symptoms	 are	 independently	 predictive	 of	 ES.	On	 the	
other	hand,	BEDQ	repeatedly	demonstrated	independence	of	GERD	
symptoms	in	our	study.	As	such,	a	second	reason	to	explain	the	bet-
ter	BEDQ	performance	is	its	higher	specificity	for	dysphagia.	From	a	
psychometric	point	of	view,	this	independence	of	GERD	constitutes	
a	relevant	argument	in	favor	of	BEDQ	discriminate	validity.

To	increase	the	sensitivity	for	dysphagia	burden	evaluation,	the	
BEDQ	was	developed	explicitly	to	contain	factors	not	included	in	pre-
vious	PROs,	like	simultaneous	evaluation	of	severity	and	frequency	
of	 symptoms	 and	 the	 presence	of	 avoidance	behaviors.	 The	 latter	
has	a	significant	impact	in	the	patient's	quality	of	life	and	can	mask	
the	 occurrence	 of	 symptoms.	 Using	 previously	 suggested	 cutoffs,	
we found a significantly higher proportion of patients with abnormal 

HRM	having	high	BEDQ	than	high	ES.	We	also	found	that	BEDQ	has	
a	higher	sensitivity	for	achalasia	(80%	vs	70%).	So,	a	third	reason	to	
explain	the	better	performance	of	the	BEDQ	is	its	higher	sensitivity.

It	should	be	emphasized	that	our	data	should	not	be	interpreted	
as	a	recommendation	for	the	use	of	BEDQ	to	decide	when	to	per-
form	a	manometric	study.	In	fact,	the	predictive	value	of	a	model	
including	only	BEDQ	is	 low,	 for	either	achalasia	or	 relevant	HRM	
diagnosis.	The	correct	evaluation	of	 the	 risk	of	having	a	 relevant	
HRM	diagnosis	should	also	include	other	data,	like	some	epidemi-
ological	and	the	presence	of	anxiety	and	hypervigilance	to	esoph-
ageal symptoms.33,34	 However,	 our	 data	 suggest	 is	 that	 for	 this	
multifactorial	 evaluation,	dysphagia	burden	graduation	 should	be	
measured	using	BEDQ.

F I G U R E  2 ES	and	BEDQ	for	achalasia	and	relevant	diagnosis.	Mean	(±1	SD	in	bars)	ES	(A)	and	BEDQ	(B)	according	to	manometric	CC3.0	
diagnostic/categories.	Relevant	HRM	includes	DES;	HE	and	AC.	Dotted	lines	show	suggested	cutoffs.	*p < 0.05 versus normal

F I G U R E  3 ROC	curve	for	achalasia.	ROC	curve	analysis	for	the	
discriminative	capacity	of	BEDQ	and	ES	for	achalasia

F I G U R E  4 GERD	according	to	ES	status	in	patients	with	no	
dysphagia.	Mean	GERDQ	(±	1	SD	in	bars)	in	patients	with	no	
dysphagia	(BEDQ	=	0),	according	to	ES.	*p < 0.0001. Dotted line is 
GERDQ	8,	the	suggested	cut-	off
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The	recent	CC	v4.0	suggests	that	several	manometric	diagnosis	
require	the	presence	of	symptoms	to	be	considered	clinically	relevant	
(actionable).35	A	final	implication	of	our	findings	is	that	BEDQ	is	po-
tentially	a	better	tool	to	evaluate	the	presence	of	dysphagia	than	ES.

Our	study	has	several	limitations.	We	only	had	HRM	as	the	ob-
jective	evaluation	of	esophageal	dysfunction.	Nevertheless,	esoph-
ageal manometry is traditionally considered a first approach in the 
evaluation	of	nonobstructive	dysphagia	and	is	more	available.	We	did	
not	have	control	over	the	referral	of	the	patients,	suggesting	some	
bias	risk	but	probably	similar	to	the	risk	experienced	during	routine	
care	in	our	laboratory.	Also,	we	were	underpowered	to	evaluate	the	
scores	in	the	context	of	infrequent	findings,	like	DES.	Other	studies	
aimed to evaluate specifically these subgroups will be needed in the 
future.	Finally,	we	used	CC	v3.0	to	classify	our	patients,	as	it	was	the	
current	 recommendation	 at	 the	 time	 of	 recruitment.	 The	 recently	
published	iteration	(CC	v4.0)	has	suggested	changes	in	both	protocol	
and	criteria.	Nevertheless,	there	were	no	changes	in	manometric	cri-
teria	for	achalasia,	DES,	AC,	and	HE,	which	were	the	diagnosis	used	
in this study.

In	 summary,	 we	 have	 shown	 that	 in	 the	 context	 of	 achalasia,	
ES	and	BEDQ	can	complementarily	describe	symptomatic	burden.	
BEDQ	has	several	advantages	over	the	ES	in	its	use	as	a	generic	dys-
phagia	evaluation,	basically	due	 to	 its	higher	 sensitivity	 for	mano-
metric	diagnosis	and	independence	of	GERD	symptoms.	ES	should	
be	 used	 as	 an	 achalasia-	specific	 metric,	 while	 BEDQ	 is	 a	 better	
symptom-	generic	evaluating	tool.

DISCLOSURE
José	 Maria	 Remes-	Troche	 has	 served	 as	 a	 member	 of	 the	 advi-
sory	board	 for	Commonwealth,	Allergan	and	Carnot;	has	 received	
grant	support	for	research	from	Sanfer	and	Asofarma;	and	also	has	
served	as	speaker	for	Takeda,	Allergan,	Carnot,	and	Sanfer.	Carlson:	
Medtronic	(speaking;	consulting).

AUTHOR CONTRIBUTIONS
DC	contributed	 to	 conception	 and	 study	design,	 recruitment,	 data	
acquisition,	analysis	and	interpretation,	manuscript	drafting,	editing,	
critical	 revision,	and	final	approval;	TT	contributed	to	data	analysis	
and	interpretation,	manuscript	editing,	critical	revision,	and	final	ap-
proval;	 DAC	 contributed	 to	 study	 conception,	 data	 interpretation	
and	manuscript	editing,	critical	revision,	and	final	approval;	HM	con-
tributed	to	study	design,	recruitment,	data	acquisition,	analysis	and	

interpretation,	manuscript	drafting,	editing,	critical	revision,	and	final	
approval;	EG,	PR,	AH,	AAF,	AL,	CB,	AD,	AV,	JA,	JRT,	ARL,	JPS,	IM,	and	
JS	 contributed	 to	 patient	 recruitment,	 manuscript	 critical	 revision,	
and final approval; all authors approved the final manuscript version.

ORCID
Daniel Cisternas  https://orcid.org/0000-0003-0909-5192 
Tiffany Taft  https://orcid.org/0000-0002-4670-2441 
Dustin A. Carlson  https://orcid.org/0000-0002-1702-7758 
Hugo Monrroy  https://orcid.org/0000-0002-4740-3945 
Jose Maria Remes- Troche  https://orcid.
org/0000-0001-8478-9659 
Julio Pérez de la Serna  https://orcid.org/0000-0003-0619-6369 
Jordi Serra  https://orcid.org/0000-0003-2120-6270 

R E FE R E N C E S
	 1.	 Cho	 SY,	 Choung	 RS,	 Saito	 YA,	 et	 al.	 Prevalence	 and	 risk	 factors	

for	 dysphagia:	 a	USA	 community	 study.	Neurogastroenterol Motil. 
2015;27:212-	219.

	 2.	 Talley	NJ,	Weaver	AL,	Zinsmeister	AR,	Melton	LJ	3rd.	Onset	and	
disappearance of gastrointestinal symptoms and functional gastro-
intestinal disorders. Am J Epidemiol.	1992;136:165-	177.

	 3.	 Guidance	 for	 industry:	 patient-	reported	 outcome	 measures:	 use	
in medical product development to support labeling claims: draft 
guidance. Health Qual Life Outcomes.	2006;4:79.

	 4.	 Patel	DA,	Sharda	R,	Hovis	KL,	et	al.	Patient-	reported	outcome	mea-
sures in dysphagia: a systematic review of instrument development 
and validation. Dis Esophagus.	2017;30:1-	23.

	 5.	 Vaezi	MF,	Pandolfino	JE,	Yadlapati	RH,	Greer	KB,	Kavitt	RT.	ACG	
clinical guidelines: diagnosis and management of achalasia. Am J 
Gastroenterol.	 2020;115:1393-	1411.	 https://doi.org/10.14309/	
ajg.00000	00000	000731

	 6.	 Eckardt	VF,	Aignherr	C,	Bernhard	G.	Predictors	of	outcome	in	pa-
tients with achalasia treated by pneumatic dilation. Gastroenterology. 
1992;103:1732-	1738.

	 7.	 Boeckxstaens	GE,	Annese	V,	des	Varannes	SB,	et	al.	Pneumatic	di-
lation	versus	laparoscopic	Heller's	myotomy	for	idiopathic	achala-
sia. N Engl J Med.	2011;364:1807-	1816.

	 8.	 Marano	L,	Pallabazzer	G,	Solito	B,	et	al.	Surgery	or	peroral	esopha-
geal	myotomy	for	achalasia:	a	systematic	review	and	meta-	analysis.	
Medicine (Baltimore). 2016;95:e3001.

	 9.	 Richter	JE,	Boeckxstaens	GE.	Management	of	achalasia:	surgery	or	
pneumatic dilation. Gut.	2011;60:869-	876.

	10.	 Jain	 A,	 Baker	 JR,	 Chen	 JW.	 In	 ineffective	 esophageal	 motility,	
failed	swallows	are	more	functionally	relevant	than	weak	swallows.	
Neurogastroenterol Motil.	2018;30:e13297.

	11.	 Song	BG,	Min	YW,	Lee	H,	 et	 al.	Clinicomanometric	 factors	 asso-
ciated with clinically relevant esophagogastric junction outflow 
obstruction	from	the	Sandhill	high-	resolution	manometry	system.	
Neurogastroenterol Motil. 2018;30:e13221.

	12.	 Khashab	MA,	Messallam	AA,	Onimaru	M,	et	al.	International	multi-
center	experience	with	peroral	endoscopic	myotomy	for	the	treat-
ment of spastic esophageal disorders refractory to medical therapy 
(with	video).	Gastrointest Endosc.	2015;81:1170-	1177.

	13.	 Kristensen	 H,	 Bjerregaard	 NC,	 Rask	 P,	 Mortensen	 FV,	 Kunda	 R.	
Peroral	 endoscopic	 myotomy	 (POEM)	 for	 nutcracker	 esophagus.	
Three	 cases	 with	 12	 months	 follow-	up.	 Scand J Gastroenterol. 
2014;49:1285-	1289.

	14.	 Taft	TH,	Carlson	DA,	Triggs	 J,	 et	 al.	Evaluating	 the	 reliability	and	
construct	validity	of	 the	Eckardt	 symptom	score	as	a	measure	of	
achalasia severity. Neurogastroenterol Motil.	2018;30:e13287.

TA B L E  4 Multiple	lineal	regression	for	predicting	ES	and	BEDQ

Score
Standardized 
beta T score p value

ES
(R2 =	0.50)

BEDQ 0.615 17.128 <0.0001

GERDQ 0.216 6.005 <0.0001

BEDQ
(R2 =	0.46)

ES 0.666 17.130 <0.0001

GERDQ 0.033 0.849 0.396

Notes: For	evaluation	of	each	model,	R2	(Cox	&	Snell)	is	depicted	in	
parenthesis.

https://orcid.org/0000-0003-0909-5192
https://orcid.org/0000-0003-0909-5192
https://orcid.org/0000-0002-4670-2441
https://orcid.org/0000-0002-4670-2441
https://orcid.org/0000-0002-1702-7758
https://orcid.org/0000-0002-1702-7758
https://orcid.org/0000-0002-4740-3945
https://orcid.org/0000-0002-4740-3945
https://orcid.org/0000-0001-8478-9659
https://orcid.org/0000-0001-8478-9659
https://orcid.org/0000-0001-8478-9659
https://orcid.org/0000-0003-0619-6369
https://orcid.org/0000-0003-0619-6369
https://orcid.org/0000-0003-2120-6270
https://orcid.org/0000-0003-2120-6270
https://doi.org/10.14309/ajg.0000000000000731
https://doi.org/10.14309/ajg.0000000000000731


8 of 8  |     CISTERNAS ET Al.

	15.	 Cisternas	D,	Monrroy	H,	Riquelme	A,	et	al.	Fair	reliability	of	Eckardt	
scores	 in	 achalasia	 and	 non-	achalasia	 patients:	 psychometric	
properties	of	 the	Eckardt	Spanish	version	 in	a	multicentric	study.	
Neurogastroenterol Motil.	2020;32:e13827.

	16.	 Chandrasekhara	 V,	 Desilets	 D,	 Falk	 GW,	 et	 al.	 The	 American	
Society	 for	 Gastrointestinal	 Endoscopy	 PIVI	 (Preservation	 and	
Incorporation	of	Valuable	Endoscopic	 Innovations)	on	peroral	en-
doscopic myotomy. Gastrointest Endosc.	2015;81:1087-	1100.e1.

	17.	 Khashab	MA,	Vela	MF,	Thosani	N,	et	al.	ASGE	guideline	on	the	man-
agement of achalasia. Gastrointest Endosc.	2020;91:213-	227.e6.

	18.	 Taft	TH,	Riehl	M,	Sodikoff	JB,	et	al.	Development	and	validation	of	
the	 brief	 esophageal	 dysphagia	 questionnaire.	Neurogastroenterol 
Motil.	2016;28:1854-	1860.

	19.	 Cisternas	 D,	 Taft	 T,	 Carlson	 DA,	 et	 al.	 Validation	 and	 psycho-
metric	 evaluation	 of	 the	 Spanish	 version	 of	 Brief	 Esophageal	
Dysphagia	Questionnaire	 (BEDQ):	 results	of	a	multicentric	 study.	
Neurogastroenterol Motil. 2020:33;e14025.

	20.	 Zavala-	Gonzales	 MA,	 Azamar-	Jacome	 AA,	 Meixueiro-	Daza	 A,	
et	 al.	 Validation	 and	 diagnostic	 usefulness	 of	 gastroesophageal	
reflux	 disease	 questionnaire	 in	 a	 primary	 care	 level	 in	Mexico.	 J 
Neurogastroenterol Motil.	2014;20:475-	482.

	21.	 Jones	R,	Junghard	O,	Dent	J,	et	al.	Development	of	the	GerdQ,	a	tool	
for	the	diagnosis	and	management	of	gastro-	oesophageal	reflux	dis-
ease in primary care. Aliment Pharmacol Ther.	2009;30:1030-	1038.

	22.	 Bai	 Y,	 Du	 Y,	 Zou	 D,	 et	 al.	 Gastroesophageal	 Reflux	 Disease	
Questionnaire	(GerdQ)	in	real-	world	practice:	a	national	multicenter	
survey on 8065 patients. J Gastroenterol Hepatol.	2013;28:626-	631.

	23.	 Jonasson	C,	Wernersson	B,	Hoff	DA,	Hatlebakk	JG.	Validation	of	
the	GerdQ	questionnaire	for	the	diagnosis	of	gastro-	oesophageal	
reflux	disease.	Aliment Pharmacol Ther.	2013;37:564-	572.

	24.	 Kahrilas	PJ,	Bredenoord	AJ,	Fox	M,	et	al.	The	Chicago	Classification	
of	 esophageal	 motility	 disorders,	 v3.0.	 Neurogastroenterol Motil. 
2015;27:160-	174.

	25.	 Yadlapati	R,	Kahrilas	PJ,	Fox	MR,	et	al.	Esophageal	motility	disor-
ders	on	high-	resolution	manometry:	Chicago	classification	version	
4.0((c)).	Neurogastroenterol Motil. 2021;33:e14058.

	26.	 Cohen	J.	A	power	primer.	Psychol Bull.	1992;112:155-	159.
	27.	 Chen	PY,	Popovich	PMC.	Parametric and Nonparametric Measures. 

Quantitative Applications in the Social Sciences,	vol.	139.	Thousand	
Oaks,	CA:	Sage	Publications	Inc;	2002.

	28.	 Reeve	 BB,	 Wyrwich	 KW,	 Wu	 AW,	 et	 al.	 ISOQOL	 recommends	
minimum	standards	 for	patient-	reported	outcome	measures	used	

in	 patient-	centered	 outcomes	 and	 comparative	 effectiveness	 re-
search. Qual Life Res.	2013;22:1889-	1905.

	29.	 Fisichella	PM,	Raz	D,	Palazzo	F,	Niponmick	I,	Patti	MG.	Clinical,	ra-
diological,	and	manometric	profile	 in	145	patients	with	untreated	
achalasia. World J Surg.	2008;32:1974-	1979.

	30.	 Gyawali	 CP,	 Kahrilas	 PJ,	 Savarino	 E,	 et	 al.	 Modern	 diagnosis	 of	
GERD:	the	Lyon	Consensus.	Gut.	2018;67:1351-	1362.

	31.	 Richter	JE,	Rubenstein	JH.	Presentation	and	epidemiology	of	gas-
troesophageal	reflux	disease.	Gastroenterology.	2018;154:267-	276.

	32.	 Podas	 T,	 Eaden	 J,	 Mayberry	 M,	 Mayberry	 J.	 Achalasia:	 a	 crit-
ical review of epidemiological studies. Am J Gastroenterol. 
1998;93:2345-	2347.

	33.	 Cisternas	D,	Scheerens	C,	Omari	T,	et	al.	Anxiety	can	significantly	
explain	bolus	perception	in	the	context	of	hypotensive	esophageal	
motility: results of a large multicenter study in asymptomatic indi-
viduals. Neurogastroenterol Motil.	2017;29:e13088.

	34.	 Carlson	DA,	Gyawali	CP,	Roman	S,	et	al.	Esophageal	hypervigilance	
and	visceral	anxiety	are	contributors	to	symptom	severity	among	
patients	 evaluated	 with	 high-	resolution	 esophageal	 manometry.	
Am J Gastroenterol.	2020;115:367-	375.

	35.	 Yadlapati	R,	Kahrilas	PJ,	Fox	MR,	et	al.	Esophageal	motility	disor-
ders	on	high-	resolution	manometry:	Chicago	classification	version	
4.0(©).	Neurogastroenterol Motil. 2021;33:e14058.

SUPPORTING INFORMATION
Additional	 supporting	 information	 may	 be	 found	 online	 in	 the	
Supporting	Information	section.

How to cite this article:	Cisternas	D,	Taft	T,	Carlson	DA,	et	al.	
The	Brief	Esophageal	Dysphagia	Questionnaire	shows	better	
discriminative capacity for clinical and manometric findings 
than	the	Eckardt	score:	Results	from	a	multicenter	study.	
Neurogastroenterology & Motility. 2022;34:e14228. 
https://doi.org/10.1111/nmo.14228

https://doi.org/10.1111/nmo.14228

