
Neurogastroenterology & Motility. 2021;33:e14161.	 		 	 | 1 of 9
https://doi.org/10.1111/nmo.14161

wileyonlinelibrary.com/journal/nmo

Received:	30	October	2020  | Accepted:	23	March	2021
DOI: 10.1111/nmo.14161  

O R I G I N A L  A R T I C L E

Examining the optimal cutoff values of HADS, PHQ- 9 and 
GAD- 7 as screening instruments for depression and anxiety in 
irritable bowel syndrome

Johanna T. W. Snijkers1,2  |   Wendy van den Oever1,2 |   Zsa Zsa R. M. Weerts1,2  |   
Lisa Vork1,2  |   Zlatan Mujagic1,2  |   Carsten Leue3,4 |   Martine A. M. Hesselink1,2 |   
Joanna W. Kruimel1,2 |   Jean W. M. Muris5 |   Roel M. M. Bogie1,6 |   Ad A. M. Masclee1,2 |   
Daisy M. A. E. Jonkers1,2 |   Daniel Keszthelyi1,2

This	is	an	open	access	article	under	the	terms	of	the	Creative	Commons	Attribution-	NonCommercial-	NoDerivs	License,	which	permits	use	and	distribution	in	
any	medium,	provided	the	original	work	is	properly	cited,	the	use	is	non-	commercial	and	no	modifications	or	adaptations	are	made.
©	2021	The	Authors.	Neurogastroenterology	&	Motility	published	by	John	Wiley	&	Sons	Ltd.

1Division	of	Gastroenterology-	
Hepatology,	Department	of	Internal	
Medicine,	Maastricht	University	Medical	
Center+,	Maastricht,	The	Netherlands
2NUTRIM,	School	of	Nutrition	and	
Translational	Research	in	Metabolism,	
Maastricht	University,	Maastricht,	The	
Netherlands
3Department of Psychiatry and 
Psychology,	Maastricht	University	Medical	
Center+,	Maastricht,	The	Netherlands
4MHeNS,	School	for	Mental	Health	and	
Neuroscience,	Maastricht	University,	
Maastricht,	The	Netherlands
5Department	of	Family	Medicine,	CAPHRI	
Care	and	Public	Health	Research	Institute,	
Maastricht	University,	Maastricht,	The	
Netherlands
6GROW,	School	for	Oncology	and	
Developmental	Biology,	Maastricht	
University,	Maastricht,	The	Netherlands

Correspondence
Johanna	Theodora	Wilhelmina	Snijkers,	
Department	of	Internal	Medicine,	
Division	of	Gastroenterology-	Hepatology,	
Maastricht	University,	NUTRIM,	PO	
Box	5800,	6202	AZ	Maastricht,	The	
Netherlands.
Email:	j.snijkers@maastrichtuniversity.nl

Funding information
There are no funding sources to declare.

Abstract
Background: Self-	rating	scales	are	frequently	used	to	screen	for	anxiety	and	depres-
sion	in	patients	with	irritable	bowel	syndrome	(IBS).	Different	cutoff	values	are	rec-
ommended	 in	 literature,	 and	guidelines	have	 suggested	 the	use	of	other	 screening	
instruments over time. The aim of this study was to assess the correlation between 
the most commonly used psychological screening instruments for anxiety and de-
pression	in	IBS	and	to	compare	custom	cutoff	scores	for	these	instruments.
Methods: Irritable bowel syndrome patients (n	=	192)	completed	several	question-
naires	 including	 the	 Hospital	 Anxiety	 and	 Depression	 Scale	 (HADS,	 HADS-	A	 and	
HADS-	D	subscale),	Patient	Health	Questionnaire-	9	(PHQ-	9)	and	Generalized	Anxiety	
Disorder-	7	(GAD-	7).	Agreement	at	different	cutoff	points,	for	depressive	and	anxiety	
disorder,	was	assessed	by	use	of	the	Gwet	AC1	coefficient.
Key Results: Hospital	Anxiety	and	Depression	Scale	(HADS)-	D	and	PHQ-	9	scores,	and	
HADS-	A	and	GAD-	7	scores	showed	high	correlations	(rs	=	0.735	and	rs	=	0.805,	re-
spectively).	For	depressive	disorder,	a	Gwet	AC1	value	of	0.829	was	found	when	rec-
ommended	cutoff	points	from	literature	were	compared	(PHQ-	9	cutoff	≥10,	HADS-	D	
cutoff	≥8).	For	anxiety	disorder,	a	Gwet	AC1	value	of	0.806	was	found	when	recom-
mended	 cutoff	 points	 from	 literature	were	 compared	 (GAD-	7	 cutoff	 ≥10,	HADS-	A	
cutoff	≥8).	Even	higher	agreements	were	found	when	higher	HADS	cutoff	values	were	
chosen,	with	impact	on	sensitivity	and	specificity.
Conclusions & Inferences: Custom	cutoff	values	deem	the	HADS	subscales	(HADS-	D	
and	HADS-	A)	concordant	to	PHQ-	9	and	GAD-	7	scores.	The	choice	of	a	cutoff	value	
has substantial impact on sensitivity/specificity and is dependent on patient popula-
tion,	setting,	and	the	purpose	of	use.

www.wileyonlinelibrary.com/journal/nmo
mailto:
https://orcid.org/0000-0002-3582-2966
https://orcid.org/0000-0001-7522-9916
https://orcid.org/0000-0001-7316-3191
https://orcid.org/0000-0001-5211-0381
https://orcid.org/0000-0001-9856-9980
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:j.snijkers@maastrichtuniversity.nl


2 of 9  |     SNIJKERS Et al.

1  |  INTRODUC TION

Irritable	bowel	syndrome	(IBS)	 is	a	disorder	involving	the	gut-	brain	
interaction,	 characterized	 by	 recurrent	 chronic	 abdominal	 pain	
and	 altered	bowel	 habits.	 Its	 prevalence	 is	 5–	15%	 in	 the	Western	
population.1,2	 The	 pathophysiology	 is	 incompletely	 understood,	
but	 its	 underlying	mechanism	 is	multifactorial	 and	 includes	 brain-	
gut	 dysfunction,	 visceral	 hypersensitivity,	 microbial	 imbalance,	
genetic	 susceptibility,	 immune	 activation,	 and	 increased	 intestinal	
permeability.3,4

Psychological comorbidities are often reported in patients with 
IBS,	 specifically	anxiety	or	depressive	disorders.	Psychological	 co-
morbidity is associated with increased symptom severity and per-
sistence,	 health-	seeking	 behavior,	 and	 therapy	 resistance.5,6	 IBS	
patients with a comorbid anxiety or depressive disorder may benefit 
from a different therapeutic approach than those without any psy-
chological comorbidity.7 It is therefore important to screen for the 
presence	of	psychological	comorbidities	in	daily	clinical	practice,	to	
gain insight into factors that contribute to symptoms.

Self-	rating	 scales	 are	 frequently	 used	 to	 screen	 for	 anxiety	
and depression in clinical practice. Validated tools include the 
Hospital	 Anxiety	 and	 Depression	 Scale	 (HADS),8 Patient Health 
Questionnaire-	9	(PHQ-	9),9	and	the	Generalized	Anxiety	Disorder-	7	
assessment	 (GAD-	7).10	 Historically	 in	 IBS,	 the	 HADS	 was	 most	
commonly	used	to	screen	for	both	anxiety	(HADS-	A	subscale)	and	
depression	 (HADS-	D	 subscale).	 However,	 recent	 guidelines	 have	
suggested	 the	use	of	GAD-	7	 (for	 anxiety)	 and	PHQ-	9	 (for	depres-
sion).11	The	GAD-	7	and	PHQ-	9	both	measure	a	heterogeneous	spec-
trum	of	symptoms	in	anxiety	and	depressive	disorders,	respectively.	
In	 contrast,	 the	HADS	 focuses	more	 on	 the	 emotional	 aspects	 of	
anxiety and depression and does not contain items that measure so-
matic symptoms.12

With	regard	to	depression,	studies	comparing	HADS	and	PHQ-	9	
draw incongruent conclusions about their diagnostic accuracy.13– 15 
As	 for	 anxiety,	HADS	and	GAD-	7	both	appeared	adequate	and	of	
comparable	 diagnostic	 accuracy,	 but	 their	 diagnostic	 performance	
largely depended on the cutoff chosen.16– 18	 Importantly,	 optimal	
cutoff values can differ for patient populations and setting.19	Limited	
number of studies have directly examined the performance of these 

psychological	self-	rating	scales	for	agreement	with	regard	to	cutoff	
points. Only a single study20	 performed	 in	 Swedish	 primary	 care	
and	psychiatric	outpatients,	examined	how	a	modified	cutoff	score	
influences the diagnostic performance of different screening tools. 
They	found	a	low	agreement	between	HADS	and	PHQ-	9	when	using	
the officially recommended cutoffs. This implies that recommended 
cutoffs do not necessarily apply universally in different settings as 
this might diminish their performance in detecting psychopathology.

To	our	knowledge,	the	performance	of	psychological	self-	rating	
scales	has	never	been	formally	evaluated	in	IBS	patients	and	no	com-
parative research has been reported to ascertain the differences in 
performance	of	HADS,	PHQ	and	GAD-	7.	The	aim	of	this	study	there-
fore was given as:

I)	to	assess	the	correlation	between	the	HADS-	D	and	PHQ-	9,	and	
HADS-	A	and	GAD-	7;	and	II)	to	determine	custom	cutoff	scores	for	
the	HADS-	D	vs.	the	PHQ-	9	and	HADS-	A	vs.	the	GAD-	7	in	IBS.

2  |  METHODS

2.1  |  Study population

Data	 were	 obtained	 via	 the	Maastricht	 Irritable	 Bowel	 Syndrome	
(MIBS)	cohort	study.	The	MIBS	cohort	was	designed	to	establish	a	
large	cohort	of	 IBS	patients	 and	 to	 identify	etiological	 and	patho-
physiological	 factors,	 and	 different	 disease	 characteristics	 in	 sub-
groups	 of	 IBS	 patients	 according	 to	 phenotypical	 and	 genotypical	
patterns.	 Data	 collection	 started	 prospectively	 in	 2009.	 In	 2016,	
the	 PHQ-	9	 and	 GAD-	7	 questionnaires	 were	 added	 in	 addition	 to	
the	HADS	questionnaire,	as	these	became	the	general	standard	ac-
cording	to	a	European	guideline	for	standardized	phenotyping	of	IBS	
patients for research purposes.11 Patients who had been included 
previously	were	 then	 invited	 for	 a	 follow-	up	assessment	 including	
the	 old	 and	 new	 questionnaires.	 The	 study	 protocol	 of	 the	MIBS	
cohort	 had	 been	 approved	 by	 the	 MUMC+Committee	 of	 Ethics	
(METC08-	2–	066).	All	study	procedures	were	performed	in	compli-
ance with Good Clinical Practice Guidelines and according to the 
revised	Declaration	of	Helsinki.	Written	informed	consent	was	given	
by each participant prior to participation.

K E Y W O R D S
anxiety	disorders,	depressive	disorder,	GAD-	7,	irritable	bowel	syndrome,	PHQ-	9,	psychological	
tests

Key points

•	 There	is	a	very	good	agreement	between	recommended	cutoffs	of	self-	ratings	scales	used	to	
screen	for	anxiety	and	depression	in	patients	with	Irritable	Bowel	Syndrome	(IBS):	Hospital	
Anxiety	and	Depression	Scale-	subscale	Depression	and	HADS-	subscale	Anxiety	cutoff	≥8,	
Patient	Health	Questionnaire-	9	and	Generalized	Anxiety	Disorder-	7	cutoff	≥10.

• The choice of a cutoff value has substantial impact on sensitivity/specificity and should be 
dependent	on	patient	population,	setting,	and	the	purpose	of	use.
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Participants were recruited via the gastroenterology outpa-
tient	clinic	of	Maastricht	University	Medical	Center+	(MUMC+,	a	
secondary/tertiary	 referral	 hospital)	 and	general	 practitioners	 in	
South-	Limburg,	the	Netherlands.	Patients	with	IBS	diagnosed	ac-
cording	to	the	Rome	III	criteria	and	aged	between	18	and	75	years	
were	included.	A	history	of	abdominal	surgery	was	reason	for	ex-
clusion,	except	for	cases	of	uncomplicated	appendectomy,	chole-
cystectomy,	or	hysterectomy.	(In-		and	exclusion	criteria	shown	in	
Table	S1).	Patients	participated	in	the	follow-	up	assessment	of	the	
MIBS	cohort	between	September	2016	and	March	2017.	A	trained	
clinical investigator contacted all patients who did respond and 
confirmed the Rome III diagnostic criteria during a telephonic in-
terview.	Only	those	patients	that	completed	both	the	HADS	and	
the	PHQ-	9	 and	GAD-	7	questionnaires	were	 included	 in	 the	 cur-
rent study.

2.2  |  Data collection

Data were collected on demographics (eg,	gender,	age,	and	educa-
tional	 attainment),	 BMI	 (in	 kg/m2),	 IBS	 subtype	 (Rome	 III	 criteria),	
treatment	 center	 (general	practitioner	or	 secondary/tertiary	 care),	
experienced	GI	symptoms	(Gastrointestinal	Symptom	Rating	Scale),	
Quality	 of	 Life	 (SF-	36),	 and	 psychological	 comorbidities	 (HADS,	
PHQ-	9,	and	GAD-	7).

Information	 on	 demographics,	 BMI,	 and	 treatment	 center	was	
collected	 via	 a	 self-	report	 questionnaire.	 Educational	 attainment	
was based on the Dutch educational system and then converted to 
the	International	Standard	Classification	of	Education	(ISCED)	prior	
to	analysis.	ISCED	categories	include	lower	education,	intermediate	
education,	 and	 tertiary	 education.	 GI	 symptom	 score	 was	 deter-
mined	using	the	Gastrointestinal	Symptom	Rating	Scale	(GSRS,	scale	
1–	7),	a	fifteen-	item	questionnaire	evaluating	five	GI	symptom	clus-
ters	including	abdominal	pain,	bloating,	diarrhea,	satiety,	and	consti-
pation.21	Quality	of	life	was	based	on	the	rand	36-	item	Short-	Form	
Health	Survey	(SF-	36,	scale	1–	6)	which	generates	a	physical	and	a	
mental health summary score.22,23

Additionally,	all	participants	completed	the	HADS,	PHQ-	9,	and	
GAD-	7,	 to	 screen	 for	 a	 depressive	 and/or	 anxiety	 disorder.	 The	
HADS	is	a	fourteen-	item	combined	questionnaire	assessing	symp-
tomatology	 of	 both	 anxiety	 (HADS-	A	 subscale)	 and	 depression	
(HADS-	D	subscale).12	Items	were	scored	on	a	four-	point	scale	with	
total	 scores	 per	 subscale	 ranging	 from	 zero	 to	 twenty-	one.	 The	
recommended	screening	cutoff	score	of	≥8	was	used	as	indication	
of anxiety or depression.8	The	PHQ-	9	is	a	nine-	item	questionnaire	
for screening on the presence of depressive symptoms and mon-
itoring depression severity.9	 Items	 were	 scored	 on	 a	 four-	point	
scale	with	total	scores	ranging	from	zero	to	twenty-	seven.	Scores	
were	defined	as:	≥5	mild,	≥10	moderate,	and	≥15	severe	 level	of	
depression.24	 The	 recommended	 screening	 cutoff	 was	 ≥10,	 cor-
responding with at least a moderate level of depression.11,19 The 
GAD-	7	 is	 a	 seven-	item	questionnaire	 for	 screening	 on	 the	 pres-
ence	of	generalized	anxiety	disorder	and	assessing	 its	severity.10 

Items	were	scored	on	a	four-	point	scale	with	total	scores	ranging	
from	 zero	 to	 twenty-	one.	 Scores	were	 defined	 as:	 ≥5	mild,	 ≥10	
moderate,	 and	≥15	 severe	 anxiety.	The	 recommended	 screening	
cutoff	was	≥10,	 corresponding	with	 at	 least	 a	moderate	 level	 of	
anxiety.11,25

2.3  |  Statistical analysis

Statistical	 analyses	 were	 performed	 using	 IBM	 SPSS	 statistics	
for	Windows,	version	26.0	(IBM	Corp.,	Armonk,	N.Y.,	USA)	and	R	
Statistical	Software	version	3.6.3.26 Baseline characteristics were 
analyzed	using	an	independent	t-	test	for	normally	distributed	con-
tinuous	variables,	Mann-	Whitney	U test for not normally distrib-
uted	 continuous	 variables,	 and	Chi-	square	 test	 for	 dichotomous	
variables.	A	 two-	sided	p-	value	of	 ≤0.05	was	 considered	 statisti-
cally significant.

Spearman's	rank	correlation	coefficient	was	used	to	determine	
the	 correlation	 between	 scores.	 Agreement	 at	 different	 cutoff	
points,	 for	the	depression	and	anxiety	self-	rating	scales,	was	mea-
sured	 with	 the	 AC1	 coefficient	 introduced	 by	 Gwet	 as	 paradox-	
resistant	alternative	agreement	coefficient,	as	a	low	Cohen's	Kappa	
value	was	found	despite	the	high	agreement	between	the	question-
naires.27–	29	This	low	Cohen's	kappa	was	caused	by	imbalanced	data	
distribution	across	the	study	groups.	Gwet's	AC1	is	less	affected	by	
prevalence	and	provides	a	more	stable	inter-	rater	reliability	coeffi-
cient	 than	Cohen's	Kappa.28	Sensitivity	and	specificity	 for	 the	dif-
ferent	 HADS-	D	 cutoff	 values	were	 calculated	when	 compared	 to	
the	PHQ-	9	cutoffs	as	standard,	and	for	the	different	HADS-	A	cutoff	
values	to	the	GAD-	7	cutoffs	as	standard.

3  |  RESULTS

3.1  |  Study population

In	total,	379	patients	were	invited	to	participate	of	whom	192	par-
ticipants	completed	 the	HADS	as	well	as	 the	PHQ-	9	and	GAD-	7	
questionnaires	 (shown	 in	Figure	1).	Of	 these,	160	patients	were	
reached	by	telephone	to	evaluate	Rome	III	criteria	for	IBS.	A	total	
of	 111	 patients	 (69.4%)	 still	met	 these	 criteria	 at	 follow-	up.	 The	
group who still fulfilled the Rome III criteria did not differ signifi-
cantly compared to the group who did not fulfilled the Rome III 
criteria	at	the	follow-	up	measurement	for	all	variables	in	the	char-
acteristics	table,	except	the	gastrointestinal	symptom	scores	and	
physical	quality	of	life	(data	not	shown).	The	scores	for	abdominal	
pain,	diarrhea	syndrome,	 indigestion	syndrome,	and	constipation	
syndrome	were	significantly	higher,	and	the	physical	quality	of	life	
score was significantly lower for the patients who still fulfilled the 
Rome III criteria.

Participants’	characteristics	off	all	(previously	confirmed)	IBS	pa-
tients (n	 =	192)	 are	described	 for	depressive	and	anxiety	disorder	
determined	by	PHQ-	9	and	GAD-	7	cutoffs	≥10	 (shown	 in	Table	1).	
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In	total,	21.9%	(n	=	42,	69.0%	female,	median	age	50	years)	of	the	
participants showed indications for a depressive disorder using 
a	PHQ-	9	 score	≥10	and	14.1%	 (n	 =	27,	63.0%	 female,	median	age	
48	years)	showed	indications	for	an	anxiety	disorder	using	a	GAD-	7	
score	≥10.	Of	the	patients	having	an	indication	for	either	a	depres-
sive	or	anxiety	disorder,	38%	(n	=	19)	had	an	overlapping	depressive	
and anxiety disorder. Based on the patients who still fulfilled the 
Rome	III	criteria	for	IBS	at	follow-	up	(n	=	111),	the	prevalence	was	
25.2%	for	depressive	disorder	based	on	PHQ-	9	score	≥10	and	17.1%	
for	anxiety	disorder	based	on	GAD-	7	score	≥10.

3.2  |  Depressive disorder

Hospital	Anxiety	and	Depression	Scale	(HADS)-	D	and	PHQ-	9	scores	
showed a significant positive correlation (rs	 =	 0.735,	 p	 <	 0.001).	
(shown	in	Figure	S1).

Agreement	for	HADS-	D	and	PHQ-	9	were	measured	at	different	
cutoff points for the presence of a depressive disorder (shown in 
Table	2).	A	Gwet	AC1	value	of	0.829	(CI	0.76–	0.90)	was	found	when	
recommended	cutoff	points	from	literature	were	compared	(PHQ-	9	
cutoff	≥10,	HADS-	D	cutoff	≥8).	Corresponding	sensitivity	and	spec-
ificity	were	69.0%	and	94.0%,	 respectively.	Prevalence	of	depres-
sion	at	this	cutoff	was	19.8%	when	using	HADS-	D	vs.	21.9%	when	
using	PHQ-	9.	Although	higher	 agreements	were	 found	 for	 higher	
HADS-	D	cutoffs,	this	gives	rather	low	sensitivity	values	(<55%).

3.3  |  Generalized anxiety disorder

Hospital	Anxiety	and	Depression	Scale	(HADS)-	A	and	GAD-	7	scores	
showed a significant positive correlation (rs	 =	 0.805,	 p	 <	 0.001).	
(shown	in	Figure	S2).

Agreement	at	different	cutoff	points	for	HADS-	A	and	GAD-	7	for	
the	presence	of	an	anxiety	disorder	are	presented	in	Table	3.	A	Gwet	
AC1	value	of	0.806	(CI	0.73–	0.88)	was	found	when	recommended	cut-
off	points	from	literature	were	compared	(GAD-	7	cutoff	≥10,	HADS-	A	
cutoff	≥8).	Corresponding	sensitivity	and	specificity	were	96.3%	and	
85.3%,	respectively.	Prevalence	of	generalized	anxiety	disorder	at	this	
cutoff	was	26.3%	when	using	HADS-	A	vs.	14.2%	when	using	GAD-	7.	
This underscores the substantial difference between the prevalences 
using the different screening tools. Higher agreement was found for 
HADS-	A	≥9	(Gwet	AC1	value	0.843,	sensitivity	88.9%,	and	specificity	
90.0%)	and	HADS-	A	≥10	 (Gwet	AC1	value	0.886,	sensitivity	77.8%,	
and	 specificity	 93.9%).	 Corresponding	 prevalences	 for	 HADS-	A	 ≥9	
and	HADS-	A	≥10	were	22.10%	and	16.3%,	respectively.

4  |  DISCUSSION

To	the	best	of	our	knowledge,	this	is	the	first	study	to	compare	the	
HADS	 depression	 and	 anxiety	 subscales	 (HADS-	D	 and	 HADS-	A)	
with	 the	 PHQ-	9	 and	 GAD-	7,	 respectively,	 as	 screening	 tools	 for	

depression	and	anxiety	in	an	IBS	population.	Significant	positive	cor-
relations were found between both depression and anxiety scales. 
There was a very good agreement between recommended cutoffs 
(HADS-	D	 and	 -	A	 cutoff	 ≥8,	 PHQ-	9	 and	 GAD-	7	 cutoff	 ≥10).	 This	
agreement	increased	when	higher	HADS	cutoff	values	were	chosen,	
but this affects sensitivity and specificity.

The	positive	correlations	 found	between	HADS-	D	and	PHQ-	9,	
and	HADS-	A	and	GAD-	7	are	in	line	with	findings	of	previous	studies	
in	patient	populations	other	than	IBS.	The	strength	of	the	correla-
tions found previously varied according to the disease population 
examined.13,14,30–	32	Overall,	studies	(including	our	study)	have	found	
a	moderate	to	high	correlation	between	HADS-	D	and	PHQ-	9	scores,	
and	HADS-	A	and	GAD-	7	scores.	Therefore,	the	convergent	validity,	
indicating	the	degree	to	which	two	scales	are	related,	was	good.

The	recommended	PHQ-	9	and	GAD-	7	cutoffs	were	based	on	val-
idation	studies	that	had	compared	the	accuracy	of	PHQ-	9	and	GAD-	7	
to a diagnosis of depressive or anxiety disorder by the reference stan-
dard,	which	is	a	clinical	diagnostic	interview.19,25 The optimal screen-
ing	cutoff	value	that	we	found	for	HADS-	D	for	 IBS	seems	to	be	 in	
line	with	the	recommended	HADS	cutoff	value	 in	 literature,	HADS	
cutoff	≥8.8	To	date,	Hansson	et al. was the only study that compared 
the	HADS-	D	with	 the	PHQ-	9	and	 investigated	their	agreement	 for	
depression	at	different	cutoff	points,	in	a	primary	care	and	psychiatric	
outpatient	population	 in	Sweden.	They	 showed	a	moderate	 agree-
ment	when	the	recommended	cutoff	values	(HADS-	D	cutoff	≥8	with	
PHQ-	9	cutoff	≥10)	were	compared,	and	the	highest	though	still	mod-
erate	agreement	for	HADS-	D	cutoff	≥8	and	PHQ-	9	cutoff	≥12.20 In 
contrast,	our	 study	showed	a	high	agreement	when	 recommended	
cutoffs	from	literature	were	compared	(HADS-	D	≥8	and	PHQ-	9	≥10,	
AC1	0.829).	The	difference	in	agreement	between	the	Hansson	et al. 
study and our study could be due to the difference in the inclusion 
criteria,	 as	 Hansson	 et al. only included patients with depressive 
symptoms	 and	 an	 unknown	number	 of	 the	 included	patients	were	
already	being	treated	for	their	depressive	symptoms,	whereas	in	our	
study the prevalence of affective disorders was considerably lower. 
This highlights that specific population characteristics have profound 
influence on the performance of these screening instruments. In ad-
dition,	we	used	the	Gwet	AC1	instead	of	Cohen's	Kappa	which	pro-
vides	a	more	stable	inter-	rater	reliability	coefficient.28

As	 for	 anxiety,	 the	 comparison	 between	 HADS-	A	 and	 GAD-	7	
appears	 less	clear-	cut.	The	selection	of	the	cutoffs	has	substantial	
impact	on	the	presumed	anxiety	prevalence.	In	addition,	it	is	import-
ant	to	realize	that	the	highest	AC1	values	do	not	necessarily	reflect	
the	most	suitable	choice	for	a	particular	research	or	clinical	question.	
In	this	respect,	sensitivity	and	specificity	should	also	be	considered	
because they describe the performance of the test in medical diag-
nostics.	A	high	specificity	is	preferred	if	the	purpose	is	to	diagnose	
the	condition,	while	a	high	sensitivity	is	preferred	if	the	purpose	is	
to	 screen	 for	 the	condition.	Understanding	of	 the	performance	of	
these commonly used screening instruments is also important as this 
allows intelligibility of findings across different studies. The findings 
from our study can therefore facilitate pooling data from different 
cohorts using divergent instruments to assess affective symptoms.
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In	addition	 to	 the	correlation	between	 total	 scores,	 the	agree-
ment reveals more information about the concordance between the 
self-	rating	scales	at	different	cutoff	points	for	the	presence	of	a	de-
pressive	or	anxiety	disorder	using	PHQ-	9	and	GAD-	7	cutoff	≥10	as	
the standard and how these cutoffs impact the prevalence of these 
disorders.	In	our	study	population,	the	prevalence	of	depression	was	
21.9%	and	of	anxiety	14.1%	based	on	a	PHQ-	9	and	GAD-	7	cutoff	
≥10.	Based	on	the	patients	who	still	fulfilled	the	Rome	III	criteria	for	
IBS	at	follow-	up	(n	=	111),	the	prevalence	was	25.2%	and	17.1%,	re-
spectively. These numbers appear lower than other reports from the 
literature.	A	systematic	review	with	meta-	analysis	by	Zamani	et al,33 
found prevalence rates of 23.3% for a depressive disorder and 23% 
for	an	anxiety	disorder	in	patients	with	IBS.	Although	the	prevalences	
for	depressive	disorder	are	comparable	to	our	study,	there	is	an	ap-
parent difference in anxiety rates. This could be due to the different 
cutoffs	used	in	the	individual	studies,	and	in	this	current	paper,	we	
have indeed pointed to the substantial impact on prevalence rates. 
Moreover,	the	Zamani	paper	indicated	significant	heterogeneity	be-
tween	studies.	Another	possible	explanation	for	the	 lower	anxiety	
prevalence could be the characteristics of the population examined 

here	as	this	was	a	follow-	up	measurement	of	IBS	patients	previously	
included.	Recently,	we	have	shown	that	anxiety	symptoms	tend	to	
decrease	with	time	in	the	same	cohort,	reflected	by	a	significant	dif-
ference	between	baseline	and	follow-	up	for	the	patients	who	did	not	
fulfilled	the	Rome	III	criteria	at	follow-	up,	which	was	not	the	case	for	
depressive symptoms.34

4.1  |  Strengths and limitations

This study is the first to assess the performance of different cutoff 
points	for	the	HADS	subscales	in	relation	to	PHQ-	9	and	GAD-	7	cut-
off	≥10	in	an	IBS	population.	The	current	study	population	has	been	
recruited from both primary care as well as secondary/tertiary care 
and	provides	a	good	reflection	of	the	Dutch	IBS	population.

The	 current	 dataset	 is	 composed	 of	 192	 participants,	 who	
were	 included	 in	 the	MIBS	 cohort	with	 a	mean	 follow-	up	 time	 of	
±4.6	 years.	As	 a	 consequence,	30.6%	of	 the	 included	participants	
no	longer	met	the	Rome	III	criteria	for	IBS.	Given	that	these	patients	
were still experiencing gastrointestinal symptoms and that fulfilling 

F I G U R E  1 Flowchart	participant	selection

Maastricht IBS Cohort patients
N= 379

Lost to follow-up, N=176 (46.4%)

N=   12: Withdrew
N=     2: Death
N=     1: Diagnosis with M. Crohn
N= 161: Did not respond

Completed follow-up
questionnaires
N= 203 (53.7%)

Completed HADS, PHQ-9 and
GAD-7 questionnaires

N= 192 (94.6%)
Final analysis

Contacted by telephone
N= 160 (83.3%)

Not contacted by telephone
N= 32 (16.7%)

Fulfilled Rome III criteria
at follow-up

N= 111 (69.4%)

Not fulfilled Rome III criteria 
at follow-up

N= 49 (30.6%)

Rome III criteria unknown
at follow-up

N=32
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TA B L E  1 Characteristics	table	separated	for	depression	and	anxiety	groups	in	a	(previously	confirmed)	IBS	population	(n	=	192),	
including n	=	111	subjects	who	still	fulfilled	the	Rome	III	criteria	for	IBS	at	follow-	up.	Depression	and	anxiety	were	characterized	based	on	
recommended cutoffs in literature

Total population
n = 192a 

PHQ−9 cutoff ≥10 GAD−7 cutoff ≥10

No depression
n = 150

Depression
n = 42 p- value

No anxiety
n = 165

Anxiety
n = 27 p- value

Female	gender,	
n	(%)

144	(75.0) 115	(76.7) 29	(69.0) 0.313 127	(77.0) 17	(63.0) 0.119

Age,	median	(IQR) 53.0	(36–	65) 53.5	(38–	65) 49.5	(34–	62) 0.346 53.0	(39–	65) 48.0	(34–	62) 0.327

BMI,	median	(IQR) 24.9	(21.8–	28.4) 24.6	(21.8–	28.0) 27.0	(21.8–	30.7) 0.110 25.1	(21.8–	28.4) 24.2	(21.5–	29.2) 0.932

Fulfilled	Rome	III	criteria,	n	(%)

Yes 111 83	(66.4) 28	(80.0) 0.123 92	(67.2) 19	(82.6) 0.137

No 49 42	(33.6) 7	(20.0) 45	(32.8) 4	(17.4)

IBS	subtype,	n	(%)

No	IBS 49	(25.5) 42	(28.0) 7	(16.7) 0.452 45	(27.3) 4	(14.8) 0.613

IBS-	D 51	(26.6) 40	(26.7) 11	(26.2) 43	(26.1) 8	(29.6)

IBS-	C 24	(12.5) 17	(11.3) 7	(16.7) 19	(11.5) 5	(18.5)

IBS-	M 22	(11.5) 15	(10.0) 7	(16.7) 18	(10.9) 4	(14.8)

IBS-	U 14	(7.3) 11	(7.3) 3	(7.1) 12	(7.2) 2	(7.4)

Healthcare	setting,	n	(%)

General 
practitioner

59	(30.7) 50	(33.3) 9	(21.4) 0.221 52	(31.5) 7	(25.9) 0.791

Secondary/
tertiary care

127	(66.1) 96	(64.0) 31	(73.8) 108	(65.5) 19	(70.4)

Other 6	(3.1) 4	(2.7) 2	(4.8) 5	(3.0) 1	(3.7)

Educational	attainment,	n	(%)

Lower	education 67	(34.9) 51	(34.0) 16	(38.1) 0.035 * 55	(33.3) 12	(44.4) 0.339

Intermediate 
education

68	(35.4) 48	(32.0) 20	(47.6) 58	(35.2) 10	(37.0)

Tertiary 
education

57	(29.7) 51	(34.0) 6	(14.3) 52	(31.5) 5	(18.5)

GSRS,	median	(IQR)

Abdominal	pain 3.0	(2.0–	4.0) 2.8	(2.0–	4.0) 3.7	(3.0–	5.0) <0.001 * 3.0	(2.0–	4.0) 3.7	(3.0–	5.0) 0.004 *

Reflux syndrome 1.5	(1.0–	3.0) 1.5	(1.0–	2.6) 2.5	(1.0–	4.0) 0.006 * 1.5	(1.0–	3.0) 2.0	(1.0–	4.0) 0.307

Diarrhea 
syndrome

2.7	(1.7–	4.0) 2.7	(1.3–	4.0) 3.7	(1.9–	5.3) 0.017	* 2.7	(1.7–	4.0) 2.3	(1.3–	5.3) 0.766

Indigestion 
syndrome

3.8	(2.8–	4.5) 3.5	(2.5–	4.3) 4.0	(3.4–	4.6) 0.023 * 3.5	(2.5–	4.3) 4.0	(3.5–	4.8) 0.020 *

Constipation 
syndrome

2.7	(2.0–	3.7) 2.7	(1.7–	3.4) 3.3	(2.6–	5.0) 0.003 * 2.7	(1.7–	3.7) 3.3	(2.0–	4.3) 0.147

Quality	of	life,	median	(IQR)

PCS 45.6	(34.5–	50.4) 46.1	(36.7–	51.0) 41.0	(30.6–	47.9) 0.006 * 45.3	(33.1–	50.4) 47.9	(42.3–	50.0) 0.278

MCS 52.0	(42.3–	56.6) 54.7	(47.5–	57.3) 34.5	(28.3–	43.0) <0.001 * 53.7	(46.1–	57.1) 29.1	(23.5–	37.0) <0.001 *

Note: Not	normally	distributed	continuous	variables	were	analyzed	with	Mann-	Whitney	U	test	and	reported	as	median	and	interquartile	ranges.	
Dichotomous/categorical	variables	were	analyzed	with	the	Chi-	square	test	and	reported	as	frequencies.
Abbreviations:	BMI,	Body	Mass	Index	(kg	m−2);	GSRS,	Gastrointestinal	Symptom	Rating	Scale;	IBS,	Irritable	Bowel	Syndrome;	IQR,	interquartile	range;	
MCS,	Mental	Composite	Score;	n,	number	of	patients;	PCS,	Physical	Composite	Score.
aNumbers	may	not	add	up	to	total	due	to	missing.
*p-	value	of	<0.05	was	considered	statistically	significant.
Difference	between	groups	(no	depression	vs.	depression,	no	anxiety	vs.	anxiety)	were	tested.
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the Rome criteria was not significantly associated with a depressive 
or	anxiety	disorder,	we	hypothesized	that	inclusion	of	these	patients	
will not have a significant impact on the agreement between cutoff 
values.	 Indeed,	 in	additional	analysis	 the	highest	agreements	were	
found for the same cutoff values in the subgroup of patients who 

met Rome III criteria (n	 =	 111)	 compared	 to	 the	 total	 population	
(n	=	192)	(data	not	shown).	Furthermore,	we	did	not	specifically	as-
sess	medication	use	or	psychotherapy.	As	a	result,	it	is	possible	that	
some patients were on treatment for their psychological complaints 
and,	therefore,	their	anxiety	or	depressive	symptoms	might	be	less	

TA B L E  2 Agreement	at	different	cutoff	points	when	comparing	HADS-	D	cutoff	values	to	PHQ-	9	cutoff	values	in	a	(previously	confirmed)	
IBS	population	(n	=	192),	including	n	=	111	subjects	who	still	fulfilled	the	Rome	III	criteria	for	IBS	at	follow-	up

PHQ-9 at different cut-off values
Cut-off ≥8 Cut-off ≥9 Cut-off ≥10 Cut-off ≥11 Cut-off ≥12

Gwet AC1
(95% CI)

Sensi�vity  
Specificity
(%)

Gwet AC1
(95% CI)

Sensi�vity
Specificity
(%)

Gwet AC1
(95% CI)

Sensi�vity
Specificity
(%)

Gwet AC1
(95% CI)

Sensi�vity
Specificity
(%)

Gwet AC1
(95% CI)

Sensi�vity
Specificity
(%)

Cut-off ≥4 0.659
(0.56 - 0.76)

93.0
77.0

0.582
(0.47 - 0.69)

91.7
72.2

0.553 
(0.44 - 0.66)

92.9
70.0

0.521 
(0.41 - 0.63)

97.0
67.3

0.478 
(0.37 - 0.59)

96.3
64.8

Cut-off ≥5 0.729
(0.64 - 0.82)

86.0
84.4

0.692
(0.6 - 0.79)

87.5
80.5

0.698
(0.61 - 0.79)

92.9
79.3

0.666
(0.57 - 0.76)

97.0
76.1

0.623 
(0.53 - 0.72)

96.3
73.3

Cut-off ≥6 0.754 
(0.67 - 0.84)

80.7
88.1

0.736
(0.65 - 0.82)

83.3
84.7

0.742 
(0.66 - 0.83)

88.1
83.3

0.726
(0.64 - 0.81)

93.9
80.5

0.701 
(0.61 - 0.79)

96.3
78.2

Cut-off ≥7 0.742
(0.66-0.83)

64.9
92.6

0.743
(0.66-0.83)

66.7
89.6

0.782
(0.71-0.86)

73.8
89.3

0.782 
(0.71 - 0.86)

78.8
86.8

0.788
(0.72 - 0.86)

85.2
85.5

Cut-off ≥8 0.743
(0.66-0.83)

56.1
95.6

0.776
(0.70-0.85)

60.4
93.8

0.829
(0.76-0.90)

69.0
94.0

0.843
(0.78-0.91)

75.8
91.8

0.862
(0.80-0.92)

85.2
90.9

Cut-off ≥9 0.715
(0.63- 0.8)

42.1
97.8

0.780
(0.71-0.85)

47.9
97.2

0.830
(0.76-0.90)

54.8
97.3

0.859
(0.80-0.92)

60.6
95.6

0.876
(0.82-0.93)

66.7
94.5

Cut-off ≥10 0.714
(0.63-0.8)

36.8
99.3

0.792
(0.72-0.86)

43.8
99.3

0.841
(0.78-0.90)

50.0
99.3

0.869
(0.81-0.92)

54.5
97.5

0.886
(0.83-0.94)

59.3
96.4

Cut-off ≥11 0.695
(0.61-0.78)

31.6
99.3

0.773
(0.70-0.85)

37.5
99.3

0.822
(0.76-0.89)

42.9
99.3

0.850
(0.79-0.91)

45.5
97.5

0.868
(0.81-0.92)

48.1
96.4

HA
DS
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Cut-off ≥12 0.662
(0.58-0.75) 

19.3
100

0.740
(0.66-0.82)

22.9
100

0.788
(0.72-0.86)

26.2
100

0.856
(0.80-0.91)

33.3
100

0.886
(0.84-0.94)

37.0
99.4

Interpreta�on Gwet AC1 Gwet AC1
Less than 0.2 Poor
0.2 to 0.4 Fair
0.4 to 0.6 Moderate
0.6 to 0.8 Good
0.8 to 1.0 Very Good

The red box represents the recommended cut-off ≥10 for PHQ-9. 
Abbrevia�ons: HADS-D, Hospital Anxiety and Depression Scale- subscale depression; PHQ-9, Pa�ent Health 
Ques�onnaire-9; IBS, Irritable Bowel Syndrome; CI, Confidence Interval; n, number of pa�ents; AC, Agreement 
Coefficient.

TA B L E  3 Agreement	at	different	cutoff	points	when	comparing	different	HADS-	A	cutoff	values	to	the	GAD-	7	cutoff	values	in	a	
(previously	confirmed)	IBS	population	(n	=	190),	including	n	=	111	subjects	who	still	fulfilled	the	Rome	III	criteria	for	IBS	at	follow-	up

GAD-7 at different cut-off values
Cut-off ≥7 Cut-off ≥8 Cut-off ≥9 Cut-off ≥10 Cut-off ≥11 Cut-off ≥12

Gwet AC1
(95% CI)

Sensi�vity  
Specificity
(%)

Gwet AC1
(95% CI)

Sensi�vity  
Specificity
(%)

Gwet AC1
(95% CI)

Sensi�vity  
Specificity
(%)

Gwet AC1
(95% CI)

Sensi�vity  
Specificity
(%)

Gwet AC1
(95% CI)

Sensi�vity  
Specificity
(%)

Gwet AC1
(95% CI)

Sensi�vity  
Specificity
(%)

Cut-off ≥7 0.708
(0.61-0.80)

89.4
81.1

0.636
(0.54-0.73)

90.9
75.2

0.632
(0.53-0.73)

93.3
74.4

0.628
(0.53-0.72)

96.3
73.6

0.604
(0.51-0.70)

100
71.6

0.585
(0.49-0.68)

100
70.3

Cut-off ≥8 0.839
(0.77- 0.91)

83.0
92.3

0.784
(0.71-0.86)

84.8
86.0

0.811
(0.74-0.88)

93.3
86.3

0.806
(0.73-0.88)

96.3
85.3

0.781
(0.71-0.85)

100
82.8

0.761
(0.69-0.84)

100
81.4

Cut-off ≥9 0.860 
(0.80-0.92)

76.6
95.8

0.823
(0.75-0.89)

78.8
89.8

0.848
(0.78-0.91)

86.7
90.0

0.843
(0.78-0.91)

88.9
90.0

0.818
(0.75-0.88)

90.5
86.4

0.828
(0.76-0.89)

100
86.0

Cut-off ≥10 0.813 
(0.74-0.88)

57.4
97.2

0.854
(0.79-0.91)

66.7
94.3

0.878
(0.82-0.93)

73.3
94.4

0.886
(0.83-0.94)

77.8
93.9

0.862
(0.80-0.92)

76.2
91.1

0.871
(0.82-0.93)

83.3
90.7

Cut-off ≥11 0.833 
(0.77-0.90)

53.2
100

0.886
(0.83-0.94)

63.6
97.5

0.909
(0.86-0.96)

70.0
97.5

0.917
(0.87-0.96)

74.1
96.9

0.906
(0.86-0.95)

76.2
94.7

0.914
(0.87-0.96)

83.3
94.2

HA
DS

-A
 a

t d
iff

er
en

t c
ut

-o
ff 

va
lu

es

Cut-off ≥12 0.787
(0.72- 0.86)

38.3
100

0.883
(0.83-0.94)

51.5
99.4

0.905
(0.86-0.95)

56.7
99.4

0.927
(0.88-0.97)

63.0
99.4

0.929
(0.89-0.97)

66.7
97.6

0.936
(0.90-0.97)

72.3
97.1

Interpreta�on Gwet AC1 Gwet AC1
Less than 0.2 Poor
0.2 to 0.4 Fair
0.4 to 0.6 Moderate
0.6 to 0.8 Good
0.8 to 1.0 Very Good

The red box represents the recommended cut-off ≥10 for GAD-7. 
Abbrevia�ons: HADS-A, Hospital Anxiety and Depression Scale- subscale anxiety; GAD-7, Generalized Anxiety 
Disorder-7; IBS, Irritable Bowel Syndrome; CI, Confidence Interval; n, number of pa�ents; AC, Agreement 
Coefficient.
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prominent.	However,	the	mere	prevalence	of	anxiety	or	depression	
was	not	the	main	purpose	of	our	study.	Lastly,	in	this	study	no	data	
were available regarding a diagnosis of depressive and/or anxiety 
disorders	based	on	the	gold	standard	diagnostic	method,	that	 is,	a	
psychiatric	 interview.	 Instead,	 sensitivity	 and	 specificity	were	 cal-
culated,	based	on	the	assumption	that	PHQ-	9	and	GAD-	7	were	the	
general standard to screen for depressive and anxiety disorders in 
this patient population. It was therefore not possible to define cut-
offs for specific clinical or research settings. Given the excellent psy-
chometric	properties	of	 the	PHQ-	9	and	GAD-	7	 (PHQ-	9	sensitivity	
85% and specificity 89%19	and	GAD-	7	sensitivity	74%	and	specificity	
83%25),	we	think	this	assumption	can	be	made	safely	without	major	
impact on study findings.

5  |  CONCLUSION

In	 conclusion,	HADS-	D	vs.	PHQ-	9	 scores	 and	HADS-	A	vs.	GAD-	7	
scores	are	highly	correlated	in	a	population	of	IBS	patients.	Custom	
cutoff	 values	 deem	 the	 HADS	 subscales	 (HADS-	D	 and	 HADS-	A)	
concordant	to	PHQ-	9	and	GAD-	7	scores,	the	use	of	which	are	now	
recommended	by	current	guidelines.	The	optimal	cutoff	value	of	≥8	
for	HADS-	D,	was	in	line	with	the	recommended	cutoff	from	litera-
ture.	However,	modification	of	 the	HADS-	A	cutoff	has	substantial	
impact	 on	 sensitivity/specificity	 and	 this	 should	 be	 kept	 in	 mind	
when	applying	this	instrument	for	screening,	diagnostic	or	research	
purposes	in	IBS.	It	ought	to	be	noted	that	the	choice	of	an	optimal	
cutoff	value	is	dependent	on	patient	population,	setting,	treatment	
monitoring,	and	the	purpose	of	a	study.	Results	from	this	study	allow	
for	easier	comparison	of	results	from	different	IBS	populations	re-
garding comorbid depression and anxiety.
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