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Abstract
Background: Irritable	bowel	syndrome	(IBS)	is	a	brain‐gut	disorder,	of	which	the	natu‐
ral course varies between patients and is difficult to predict. This study aimed to 
evaluate	symptom	evolution	over	a	5‐year	follow‐up	period	and	to	identify	baseline	
predictors	for	symptom	severity	and	quality	of	life	(QoL)	at	follow‐up.
Methods: Maastricht	IBS	cohort	participants	completed	questionnaires	upon	inclu‐
sion	 regarding	demographics	 and	 lifestyle,	 gastrointestinal	 (GI)	 symptoms,	 anxiety	
and	depression,	and	QoL.	The	same	questionnaires,	in	addition	to	others,	were	com‐
pleted	after	5	years.	Rome	criteria	were	confirmed	face‐to‐face	at	initial	enrollment	
and	through	telephonic	interviews	at	follow‐up.
Key Results: At	a	mean	follow‐up	of	4.7	years,	379	patients	were	approached	of	whom	
203	(53.7%)	responded.	Of	these,	161	were	reached	by	telephone	and	analyzed;	49	
(30.4%)	did	not	 fulfill	 the	Rome	 III	 criteria	at	 follow‐up	and	had	 lower	 levels	of	GI	
symptoms	 and	GI‐specific	 anxiety	 compared	 to	 those	 remaining	Rome	 III‐positive	
(P	<	0.001).	However,	Rome	III‐negative	patients	had	comparable	levels	of	QoL	and	
life	satisfaction,	comorbid	anxiety	and	depression,	work	absenteeism,	and	impaired	
productivity.	No	baseline	predictors	were	found	for	being	Rome	III‐positive	or	Rome	
III‐negative.	However,	greater	age	and	lower	baseline	physical	QoL	predicted	lower	
physical	QoL	at	follow‐up	(P	<	0.005	and	P	<	0.01,	respectively),	while	lower	baseline	
mental	QoL	predicted	lower	mental	QoL	at	follow‐up	(P	=	0.005).	Additionally,	higher	
anxiety	and	depression	scores	at	follow‐up	were	associated	with	lower	QoL	and	life	
satisfaction	at	follow‐up	(P	<	0.001).
Conclusions and Inferences: Long‐term	QoL	and	general	well‐being	might	depend	on	
concurrent	psychological	symptoms,	rather	than	GI	symptom	improvement.
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1  | INTRODUC TION

Irritable	bowel	syndrome	(IBS)	is	a	brain‐gut	disorder	characterized	
by	a	chronic	relapsing‐remitting	nature	of	symptoms,	 including	ab‐
dominal	pain	and	altered	bowel	habits.	Global	prevalence,	based	pre‐
dominantly	on	the	Rome	III	criteria,	 is	estimated	at	5%‐20%,1 with 
varying rates according to geographical area and diagnostic criteria 
used.2	 Recent	 studies	 using	 the	more	 restrictive	 Rome	 IV	 criteria	
point	to	lower	prevalence	rates	of	5%‐6%.3,4

Although	 the	 exact	 pathophysiology	 of	 IBS	 remains	 incom‐
pletely	understood,	a	multifactorial	origin	is	generally	recognized,	
in	which	dysregulation	of	the	brain‐gut	axis	has	a	central	role.	Other	
factors	include	aberrant	neuroimmune	interactions,	visceral	hyper‐
sensitivity,	genetic	susceptibility,	microbiome	alterations,	and	psy‐
chosocial factors.5,6	As	interference	of	IBS	with	patients’	everyday	
lives	 is	extensive7	and	treatment	results	are	often	unsatisfactory,	
quality	of	life	is	low	and	comparable	to	chronic	somatic	diseases.8

Given	the	heterogeneous	nature	of	the	disorder,	symptom	pat‐
terns	 vary	widely	 both	 between	 and	within	 IBS	 patients	 and	 pre‐
dicting	individual	disease	courses	remains	challenging.	IBS	is	known	
as	 a	 chronic,	 in	many	 patients	 lifelong,	 condition	with	 fluctuating	
gastrointestinal	 (GI)	symptoms.	Symptoms	such	as	abdominal	pain,	
constipation,	and	diarrhea	are	known	to	occur	in	episodes	of	several	
days followed by days without symptoms.9	 In	addition,	 transitions	
from one predominant bowel habit type to the other are common 
and	occur	in	up	to	75%	of	patients.10‐12	Quality	of	life,	on	the	other	
hand,	 has	 been	 shown	 to	 be	 relatively	 stable	 over	 a	 3‐month	 pe‐
riod.13	With	regard	to	long‐term	symptom	variability,	several	studies	
have	investigated	the	disease	course	of	IBS	and	have	shown	varying	
results	with	respect	to	symptom	severity	and	quality	of	life.	The	ma‐
jority	of	the	prospective	studies	had	a	follow‐up	period	of	approxi‐
mately	1	year,	which	is	relatively	short	for	a	condition	such	as	IBS.	In	
addition,	there	is	a	lack	of	follow‐up	data	for	the	Dutch	population.	
As	implications	of	IBS	on	quality	of	life	have	shown	to	vary	consid‐
erably	between	different	countries,14	it	is	of	added	value	to	expand	
earlier	findings	and	investigate	the	natural	history	of	IBS	in	a	Dutch,	
well‐characterized	population.

Finally,	as	 IBS	is	a	symptom‐based	diagnosis,	 it	 is	of	 interest	to	
assess how symptoms evolve over time and how these symptoms 
and	 long‐term	quality	of	 life	 relate	 to	 the	Rome	diagnostic	criteria	
for	 IBS,	 in	 particular	when	 they	 are	 confirmed	 in	 a	 telephonic	 in‐
terview	rather	than	a	purely	survey‐based	assessment	at	follow‐up	
measurements.

Hence,	the	current	follow‐up	study,	which	is	part	of	a	large	pro‐
spective	cohort	 study	on	 the	pheno‐	and	genotypical	 characteri‐
zation	of	 IBS	 in	the	Netherlands,	aimed	 (a)	 to	gain	further	 insight	
into	symptom	evolution	and	long‐term	quality	of	life	over	a	5‐year	
follow‐up	 period;	 (b)	 to	 identify	 baseline	 predictors	 for	 higher	

symptom	severity	and	greater	quality	of	life	impairment	at	follow‐
up;	and	(c)	to	assess	how	point	a	and	b	differ	between	patients	that	
remain	Rome	 III‐positive	and	 those	who	are	Rome	 III‐negative	at	
follow‐up.

2  | MATERIAL S AND METHODS

2.1 | Irritable bowel syndrome cohort study

Since	2009,	patients	with	IBS	between	18	and	75	years	of	age	who	
visit	the	outpatient	clinic	of	the	Gastroenterology‐Hepatology	divi‐
sion	of	 the	Maastricht	University	Medical	Center+	 (MUMC+),	 The	
Netherlands,	 are	 requested	 to	 enroll	 in	 the	Maastricht	 IBS	 (MIBS)	
cohort	study.	The	MUMC	+	is	a	university	hospital	with	a	combined	
secondary	 and	 tertiary	 care	 service	 in	 the	 area	of	South	Limburg,	
The	Netherlands.	In	addition,	patients	with	IBS	are	recruited	via	gen‐
eral	practitioners	in	the	area	of	South	Limburg.	The	MIBS	cohort	is	
an	extensively	phenotyped	cohort	of	IBS	patients	with	a	follow‐up	
measurement	5	years	after	initial	inclusion.15‐17 The research proto‐
col	had	been	approved	by	the	MUMC	+	Committee	of	Ethics,	and	all	
study procedures were performed in compliance with Good Clinical 
Practice Guidelines and according to the revised Declaration of 
Helsinki.18	The	study	had	been	registered	in	the	US	National	Library	
of Medicine (NCT00775060).	All	 subjects	 gave	 a	written	 informed	
consent prior to participation.

2.2 | Subjects

Patients	who	had	been	 included	at	 least	3	years	 (5	±	2	years)	be‐
fore	the	current	study,	that is, patients	included	in	the	MIBS	cohort	
between	September	2009	 and	September	2014,	were	 eligible	 for	
participation	in	the	current	follow‐up	study.	All	patients	fulfilled	the	
Rome	 III	 criteria	 for	 IBS	 at	 the	 time	 of	 inclusion,	which	was	 con‐
firmed	by	a	trained	clinical	investigator	in	a	face‐to‐face	interview.	

K E Y W O R D S

irritable	bowel	syndrome,	natural	history,	quality	of	life,	Rome	criteria,	symptom	evolution

Key Points
•	 Irritable	bowel	syndrome	(IBS)	is	a	chronic	disorder	that	
has	considerable	impact	on	quality	of	life	(QoL).

•	 After	5‐years	follow‐up,	30%	of	patients	with	IBS	do	not	
fulfill the Rome III criteria.

•	 This	does	not	impact	QoL	scores,	comorbid	psychologi‐
cal	symptoms,	and	general	life	satisfaction.	QoL	and	life	
satisfaction	are	associated	with	concurrent	anxiety	and	
depression	scores	at	 follow‐up,	but	not	with	GI	 symp‐
tom improvement.
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Patients	were	assigned	IBS	subtypes	based	on	their	reported	pre‐
dominant	stool	type,	that is, diarrhea	(IBS‐D),	constipation	(IBS‐C),	
a	mix	of	diarrhea	and	constipation	(IBS‐M),	or	unspecified	predomi‐
nant	 bowel	 habit	 (IBS‐U).	 Their	medical	 history	was	 taken,	 and	 if	
any alarm symptoms were present or if deemed necessary by the 
gastroenterologist,	GI	endoscopy,	abdominal	imaging,	and/or	blood,	
breath	 and/or	 fecal	 analyses	 were	 performed	 to	 exclude	 organic	
diseases.	A	history	of	abdominal	surgery	automatically	led	to	exclu‐
sion,	except	for	an	uncomplicated	appendectomy,	hysterectomy,	or	
cholecystectomy.

2.3 | Data collection

At	the	time	of	enrollment	in	the	MIBS	cohort,	patients	completed	
several	 questionnaires,	 that is,	 on	 demographics	 and	 lifestyle,	GI	
symptoms,	 symptoms	 of	 comorbid	 anxiety	 and	 depression,	 and	
general	 quality	 of	 life	 (QoL).	 The	data	were	obtained	 administer‐
ing	 a	 predefined	 self‐report	 questionnaire	 on	 demographics	 and	
lifestyle,	a	14‐day	end‐of‐day	symptom	diary,	the	gastrointestinal	
symptom	rating	scale	(GSRS,	scale	1‐7,	generates	symptom	scores	
for	 the	 following	 subdomains:	 abdominal	 pain,	 reflux,	 diarrhea,	
constipation,	 and	 indigestion),19	 the	 hospital	 anxiety	 and	depres‐
sion	scale	 (HADS,	 scale	0‐3,	a	 screening	 tool	 for	anxiety	and	de‐
pression),20,21	 and	 the	 rand	 36‐item	 short‐form	 health	 survey	
(SF‐36,	scale	1‐6,	generates	a	physical	and	a	mental	QoL	compo‐
nent	summary).22,23

Approximately	5	years	(±2	year)	after	inclusion,	patients	were	in‐
vited	to	complete	several	follow‐up	questionnaires.	These	included	
the	 same	questionnaires	 that	were	 filled	out	 at	 baseline	 (with	 the	
exception	of	the	end‐of‐day	diary),	with	the	addition	of	other	ques‐
tionnaires to further standardize the phenotyping of our population 
and	 to	 allow	 valid	 comparisons	 to	 other	 cohorts	 (ie,	 international	
harmonization).	 Additional	 questionnaires	 included	 the	 following:	
the	GSRS	specific	for	IBS	(GSRS‐IBS,	scale	1‐7,	generates	symptom	
scores	for	the	following	subdomains:	abdominal	pain,	bloating,	con‐
stipation,	diarrhea,	and	satiety)24;	the	Visceral	Sensitivity	Index	(VSI,	
scale	 1‐6,	 assesses	GI‐specific	 anxiety	 or,	 in	 other	words,	 fear	 for	
GI	symptoms)25;	and	the	Satisfaction	With	Life	Scale	 (SWLS,	scale	
1‐6,	 assesses	 individual	 overall	 satisfaction	 with	 life).26‐28	 As	 it	 is	
known	that	IBS	can	affect	the	ability	to	work,29	a	self‐report	ques‐
tionnaire	 regarding	 productivity	 (Productivity	 Cost	 Questionnaire	
(PCQ),	validated	for	the	Dutch	situation)	was	 included	as	well.30,31 
Patients	could	opt	for	paper	or	digital	web‐based	(invitation	was	sent	
via	email)	questionnaires	to	encourage	participation.	One	reminder	
was	sent	when	no	 response	had	been	 received	within	1	month.	A	
trained clinical investigator contacted all patients who did respond 
and confirmed the Rome III diagnostic criteria during a telephonic in‐
terview	with	them.	Patients	were	reassigned	IBS	subtypes	based	on	
their	predominant	bowel	habit,	during	the	follow‐up	measurement.	
Reliable information on treatment history was not available for the 
majority of patients as this was not registered systematically during 
the	follow‐up	period.	Furthermore,	many	patients	underwent	self‐
treatment	 or	 treatment	 via	 their	 primary	 care	 physician,	 of	which	

data were not available and were therefore not included in the anal‐
ysis of the current study.

2.4 | Statistical analysis

All	 statistical	 analyses	 were	 carried	 out	 using	 IBM	 SPSS	 statis‐
tics 23.0 and GraphPad Prism 6.0 for Macintosh. Continuous 
data	are	presented	as	medians	and	interquartile	ranges	(IQR)	and	
categorial	 data	 as	proportions	 (%).	 To	 compare	 (non‐parametric)	
continuous	data	between	subgroups,	Mann‐Whitney	U tests were 
used.	Wilcoxon‐signed‐rank	 tests	 were	 used	 to	 evaluate	 differ‐
ences	 within	 subjects	 over	 time.	 For	 categorical	 data,	 groups	
were	 compared	 using	 the	 chi‐square	 or	 Fisher’s	 exact	 test	 and	
differences	over	time	were	evaluated	using	the	McNemar’s	test.	
Correlations were assessed according to Spearman. To decrease 
the	false	discovery	error	rate	induced	by	multiple	testing,	a	post	
hoc	correction	was	applied	using	the	Benjamini‐Hochberg	step‐up	
procedure.32

The	patients	participating	in	the	follow‐up	were	divided	into	two	
groups	 for	 comparison	 and	 further	 analyses,	 (a)	 Rome	 III‐positive:	
patients	who	still	fulfilled	the	Rome	III	criteria	for	IBS	at	follow‐up;	
(b)	Rome	III‐negative:	patients	who	did	not	fulfill	the	Rome	III	criteria	
for	IBS	at	follow‐up.	Multivariable	logistic	and	linear	regression	mod‐
els,	respectively,	were	used	to	identify	independent	baseline	predic‐
tors	for	(a)	the	presence	of	IBS	according	to	the	Rome	III	diagnostic	
criteria	at	follow‐up	and	(b)	quality	of	life	at	follow‐up.	We	also	used	
linear	regression	models	to	identify	characteristics	at	follow‐up	that	
were	associated	with	quality	of	life	at	follow‐up.	The	β of the linear 
regression	analyses	signifies	one‐point	change	in	the	mental	or	phys‐
ical	QoL	component	summary.

3  | RESULTS

3.1 | Study population for follow‐up of the Rome III 
Irritable bowel syndrome cohort

At	a	mean	follow‐up	time	of	4.7	(SD	1.5)	years,	379	patients	with	IBS,	
Rome	III‐positive	at	inclusion	and	participating	at	least	3	(5	±	2	years)	
in	the	Maastricht	 IBS	cohort,	were	approached	for	participation	 in	
the	 follow‐up	 measurement.	 A	 total	 of	 203	 subjects	 (53.7%)	 re‐
sponded	by	completing	the	electronic	or	paper	questionnaires.	Of	
these,	161	could	be	reached	by	telephone	to	confirm	the	Rome	crite‐
ria,	and	these	did	not	differ	in	demographics	nor	in	symptom	scores	
when	compared	to	the	42	subjects	that	were	not	reached.	A	study	
flowchart is shown in Figure 1.

3.1.1 | Follow‐up—demographics, clinical 
characteristics, and symptoms of the Rome III‐
positive and Rome III‐negative patients

The	161	patients	 in	whom	IBS	criteria	could	be	checked	by	phone	
were included in the final analysis. The majority of patients was fe‐
male	(74.5%),	and	median	age	was	53	years	old	(IQR	=	36‐65).
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In	total,	49	out	of	the	161	(30.4%)	did	no	longer	fulfill	the	Rome	
III	 criteria	 for	 IBS	at	 follow‐up	 (Figure	1).	Demographical	and	clini‐
cal	characteristics	at	 follow‐up	of	 the	Rome	 III‐negative	and	Rome	
III‐positive	patients	are	shown	in	Table	1.	The	groups	did	not	differ	
significantly	 in	age	or	gender,	although	the	Rome	III‐positive	group	
was	 slightly	 younger.	 As	 expected,	 Rome	 III‐negative	 patients	 had	
significantly	 lower	GI	 symptom	scores	 compared	 to	Rome	 III‐posi‐
tive	patients	(assessed	by	both	the	GSRS	and	GSRS‐IBS)	at	follow‐up,	
which was shown on each of the following subdomains: abdominal 
pain,	bloating,	diarrhea,	constipation,	indigestion	(all	P	<	0.001),	and	
satiety (P	<	0.005).	Despite	having	 less	GI	symptoms,	 they	did	not	
have	significantly	higher	quality	of	life	or	more	satisfaction	with	life.	
Although	Rome	III‐negative	patients	had	significantly	less	GI‐specific	
anxiety	at	follow‐up	(P	<	0.001),	they	did	not	have	less	symptoms	of	
general	anxiety	and	depression.	Moreover,	 levels	of	 impaired	work	
productivity	 and	 absence	 from	work	 did	 not	 differ	 between	 both	
groups.

3.1.2 | Baseline—demographics, clinical 
characteristics, and symptoms of the Rome III‐
positive and Rome III‐negative patients

Table 2 shows baseline demographics and clinical characteristics 
(at	 inclusion	time	 into	the	cohort)	of	patients	who	were	Rome	III‐
positive	and	Rome	III‐negative	at	follow‐up.	With	regard	to	baseline	
levels	of	GI	symptom	severity	 (assessed	by	 the	GSRS,	as	baseline	
GSRS‐IBS	data	were	not	available),	 it	can	be	noted	that	Rome	 III‐
negative patients had slightly lower baseline scores for abdominal 
pain.	Nevertheless,	after	correction	for	multiple	comparisons,	this	
did not reach statistical significance nor did other GI symptoms dif‐
fer significantly between the groups at baseline. In terms of general 
anxiety,	depression,	and	general	quality	of	 life	scores,	no	baseline	
differences	 were	 observed	 between	 Rome	 III‐positive	 and	 Rome	
III‐negative	patients	(Table	2).	Moreover,	the	proportion	of	patients	
that had been recruited for the cohort from the primary care setting 

F I G U R E  1  Flowchart	of	follow‐up	of	N	=	379	IBS	patients	included	in	the	Maastricht	IBS	cohort	study.	IBS,	irritable	bowel	syndrome;	N,	
number
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did	not	differ	between	Rome	III‐positive	and	Rome	III‐negative	pa‐
tients	(Table	2).	In	addition,	the	distribution	in	baseline	IBS	subtypes	
did	not	differ	between	Rome	III‐positive	and	Rome	III‐negative	pa‐
tients	(Table	2).

3.1.3 | Symptom evolution over time

Table 3 shows the evolution of clinical characteristics and symp‐
toms over time by pairwise comparisons between baseline and 
follow‐up	measurements.	 Overall,	 improvements	 in	 GI	 symptom	
severity	 (assessed	by	 the	GSRS,	 as	baseline	GSRS‐IBS	data	were	
not	available),	general	quality	of	 life,	and	general	anxiety	and	de‐
pression	over	a	5‐year	period	were	small	and	did	not	reach	signifi‐
cance in patients that still met the Rome III diagnostic criteria at 
follow‐up.	Symptom	severity	for	abdominal	pain,	diarrhea,	consti‐
pation,	and	 indigestion	did	 improve	significantly	over	 time	 in	 the	
Rome	III‐negative	patients,	although	they	still	had	“low	to	moder‐
ate”	 levels	 of	 symptoms	 after	 5	 years,	with	 a	median	 abdominal	
pain	GSRS	score	of	2.33	(IQR	=	1.33‐3.00),	and	a	median	indiges‐
tion	GSRS	score	of	2.88	(IQR	=	2.25‐3.94).	However,	similar	to	the	
Rome	III‐positive	patients,	the	Rome	III‐negative	patients	did	not	
improve	 significantly	 in	 quality	 of	 life	 during	 the	 follow‐up	 pe‐
riod.	In	addition,	their	comorbid	depression	scores	were	relatively	
unaltered.

With	regard	to	IBS	subtype	based	on	predominant	bowel	habit,	
Figure	 S1	 illustrates	 the	 proportion	 of	 IBS	 subtypes	 at	 baseline	
and	 at	 follow‐up.	 Sixty‐two	 (55.4%)	out	of	112	Rome	 III‐positive	
patients	 had	 changed	 IBS	 subtype	 during	 the	 follow‐up	 period.	
In	 Figure	 S2,	 the	 within‐patient	 subtype	 changes	 from	 baseline	
to	follow‐up	are	shown.	IBS‐D	appeared	the	most	stable	subtype	
(72.5%	of	Rome	III‐positive	unchanged),	whereas	IBS‐M	and	IBS‐C	
were	least	stable	(76.6%	and	60.9%	of	Rome	III‐positive	changed,	
respectively).

TA B L E  1  Demographical	and	clinical	characteristics,	at	a	5‐y	
follow‐up	period,	of	patients	who	still	fulfilled	the	Rome	III	criteria	
for	IBS	at	follow‐up	(FU	Rome	III‐positive)	and	those	who	did	not	
(FU	Rome	III‐negative)

Characteristics at 
follow‐up

FU Rome III‐positive
FU Rome 
III‐negative

N = 112 N = 49

Age,	median	
years	(IQR)

52	(34‐65) 57	(45‐67)

Female	gender,	
N	(%)

84	(75.00) 36	(73.47)

BMI,	median	kg	
m‐2	(IQR)

25.15	(21.88‐28.70) 25.35	(21.62‐28.37)

GSRS,	median	(IQR)

Abdominal	pain 3.33	(2.67‐4.33) 2.33	(1.17‐3.00)***

Reflux	
syndrome

1.50	(1.00‐3.00) 1.50	(1.00‐3.00)

Diarrhea 
syndrome

3.33	(2.00‐4.67) 1.67	(1.00‐3.00)***

Constipation 
syndrome

3.00	(2.00‐4.00) 2.00	(1.33‐3.00)***

Indigestion 
syndrome

3.75	(2.00‐4.67) 3.00	(2.25‐4.50)***

GSRS‐IBS,	median	(IQR)

Abdominal	pain 4.00	(3.5‐5.00) 2.50	(1.50‐3.50)***

Bloating 4.33	(3.33‐5.00) 3.00	(2.00‐4.33)***

Constipation 2.50	(1.00‐4.00) 2.00	(1.00‐2.50)

Diarrhea 3.25	(2.25‐4.50) 2.00	(1.50‐3.00)***

Satiety 3.00	(2.00‐4.50) 2.50	(1.25‐3.50)**

Comorbid‐FD,	
N	(%)

61	(55.00) 20	(41.67)

Rome	IV‐positive	
IBS,	N	(%)

69	(61.61) ‐

HADS,	score	>	8,	N	(%)

Depressive 
symptoms

26	(23.42) 8	(16.33)

General	anxiety	
symptoms

33	(29.72) 8	(16.33)

GI‐specific	anxi‐
ety,	median	(IQR)

24.00	(13.00‐37.00) 8.00	(4.00‐23.00)***

Quality	of	life,	median	(IQR)

PCS 45.10	(33.01‐48.50) 48.96	(37.71‐52.99)

MCS 51.27	(37.81‐55.96) 54.75	(44.61‐57.71)

Satisfaction	with	life,	N	(%)

Very	unsatisfied 3	(2.67) 0	(0.0)

Unsatisfied 7	(6.25) 2	(4.08)

Below	average	
satisfaction

20	(17.86) 4	(8.16)

Averagely	
satisfied

25	(22.32) 14	(28.57)

Satisfied 37	(33.04) 20	(40.82)

(Continues)

Characteristics at 
follow‐up

FU Rome III‐positive
FU Rome 
III‐negative

N = 112 N = 49

Very	satisfied 20	(17.86) 9	(18.37)

Absence	from	
work,	N	(%)

18	(34.62) 6	(25.00)

Impaired produc‐
tivity	at	work,	
N	(%)

30	(61.22) 15	(62.50)

Numbers	may	not	add	up	to	total	due	to	missing.	Abbreviations:	BMI,	
body	mass	index	(kg	m−2);	FD,	functional	dyspepsia;	GI,	gastrointestinal.	
GSRS,	gastrointestinal	symptom	rating	scale;	HADS,	hospital	anxiety	
and	depression	scale;	IBS,	Irritable	bowel	syndrome;	IQR,	interquartile	
range;	MCS,	mental	quality	of	life	composite	summary	as	assessed	by	
SF‐36;	N,	number	of	patients	included	in	the	analysis;	PCS,	physical	
quality	of	life	composite	summary	as	assessed	by	SF‐36.
***P	<	0.001	vs	Rome	III‐positive;	
**P	<	0.005	vs	Rome	III‐positive.	

TA B L E  1   (Continued)
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Multivariable regression model
No	baseline	predictors	 for	 fulfilling	 the	Rome	 III	 diagnosis	 for	 IBS	
at	 follow‐up	 could	 be	 identified	 with	 regression	 analyses.	 When	
looking	 for	 independent	 baseline	 predictors	 concerning	 quality	
of	 life	 at	 follow‐up	 for	 both	 groups	 taken	 together	 (N	=	 161),	 the	
combined	 regression	model	 that	 included	age,	 gender,	 baseline	GI	
symptom	 severity,	 and	 baseline	 anxiety	 and	 depression	 showed	
that only younger age (β	−0.16,	95%	CI	−0.26;	−0.06,	P	=	0.002)	and	
higher	physical	quality	of	life	at	baseline	(β	0.59,	95%	CI	0.41;	0.78,	
P	 =	 <0.001)	 predicted	 higher	 physical	 quality	 of	 life	 at	 follow‐up.	
Likewise,	only	higher	mental	quality	of	life	at	baseline	(β	0.46,	95%	CI	
0.15;	0.77,	P	=	0.004),	but	not	baseline	depression	or	anxiety	scores,	
predicted	higher	mental	quality	of	life	at	follow‐up.

When	looking	for	characteristics	at	follow‐up	that	were	associ‐
ated	with	quality	of	life	at	follow‐up,	general	anxiety	(β	−1.49,	95%	
CI	−1.90;	−1.07,	P	<	0.001)	and	depression	 levels	 (β	−1.00,	95%	CI	
−1.48;	−0.53,	P	<	0.001)	at	follow‐up	were	the	only	two	parameters	
independently	 associated	 with	 mental	 quality	 of	 life	 at	 follow‐up	
after	correcting	the	model	for	age,	gender,	IBS	subtype,	GI	symptom	
severity,	GI‐specific	anxiety,	and	general	anxiety	and	depression.	No	
characteristics	at	follow‐up	were	found	to	independently	associate	
with	physical	quality	of	life	at	follow‐up.	Baseline	IBS	subtypes	were	
not	 included	 in	 the	models	 that	 looked	 for	 baseline	predictors,	 as	
univariate analyses showed no significant differences in subtypes 
between groups; that is, the distribution in baseline subtypes did 
not	differ	significantly	between	Rome	III‐negative	and	Rome	III‐pos‐
itive patients. Inclusion of these variables into the model would have 
decreased statistical validity and increased the probability of type I 
errors.

4  | DISCUSSION

In	 the	 current	 prospective	 study,	we	 evaluated	 the	 natural	 symp‐
tom	evolution	of	patients	with	IBS	in	the	Maastricht	IBS	cohort	over	
time.33	We	demonstrated	that	30.4%	of	patients	did	no	longer	fulfill	
the	Rome	III	criteria	after	a	5‐year	follow‐up	period.	The	most	sali‐
ent	finding	is	that	quality	of	life	did	not	improve	significantly	in	pa‐
tients who showed a decrease in gastrointestinal symptom severity 
(ie,	being	Rome	III‐negative	at	follow‐up),	compared	to	patients	who	
had	unaltered	symptom	severity	over	time	(Rome	III‐positive).	In	ad‐
dition,	general	well‐being	in	terms	of	comorbid	general	anxiety	and	
depression,	work	absenteeism	and	productivity,	and	life	satisfaction	
were also comparable in those who still fulfilled the Rome III criteria 
at	follow‐up,	when	compared	to	those	who	did	not.

Several	studies	have	investigated	IBS	symptom	evolution	in	rela‐
tion	to	diagnostic	criteria	in	patient	cohorts,	with	varying	results.	A	
study	by	Williams	et	al	using	the	Rome	II	criteria	reported	that	52%	
had	 no	 IBS	 2	 years	 after	web‐based	 diagnosis,12 Ford et al found 
that	28%	did	not	meet	the	Manning	criteria	after	10	years,34 Mearin 
et	 al	 reported	 that	 abdominal	 pain	 frequency	 decreased	 in	 26%	
after	1	year,35	and	more	recently,	Card	et	al	 reported	that	27%	of	
their large study population did not fulfill the Rome III criteria after 

TA B L E  2  Baseline	demographical	and	clinical	characteristics	of	
patients	still	fulfilling	the	Rome	III	criteria	for	IBS	at	follow‐up	(FU	
Rome	III‐positive)	and	those	who	did	not	(FU	Rome	IV‐negative)

Characteristics at 
inclusion

FU Rome III‐positive
FU Rome 
III‐negative

N = 112 N = 49

Age,	median	(IQR) 48	(29‐61) 51	(39‐61)

Gender,	N	female	
(%)

84	(75.0) 36	(73.47)

BMI,	median	kg	m−2 
(IQR)

23.70	(21.50‐28.70) 24.40	(21.50‐28.05)

Secondary/tertiary 
care,	N	(%)

72	(64.29) 35	(71.43)

IBS	subtype,	N	(%)

IBS‐D 40	(35.7) 19	(38.8)

IBS‐C 23	(20.5) 8	(16.3)

IBS‐M 47	(42.0) 16	(32.7)

IBS‐U 2	(1.8) 6	(12.2)

GSRS,	median	(IQR)

Abdominal	pain 3.67	(2.33‐4.00) 2.83	(2.00‐3.67)

Reflux	syndrome 1.50	(1.00‐2.63) 1.00	(1.00‐2.88)

Diarrhea 
syndrome

3.00	(2.33‐4.67) 2.83	(1.67‐4.25)

Constipation 
syndrome

3.17	(2.33‐4.00) 1.49	(2.00‐3.67)

Indigestion 
syndrome

4.25	(3.38‐5.00) 3.88	(2.75‐5.00)

Diary,	median	score	(IQR)

Discomfort 2.29	(2.00‐2.72) 2.21	(1.64‐2.57)

Pain 2.23	(1.64‐2.79) 1.93	(1.27‐2.50)

Constipation 1.29	(1.00‐1.79) 1.14	(1.00‐1.59)

Diarrhea 1.21	(1.07‐1.64) 1.07	(1.00‐1.38)

Bloating 2.00	(1.52‐2.64) 2.00	(1.25‐2.43)

Flatulence 2.29	(1.89‐2.89) 2.23	(1.64‐2.80)

Belching 1.36	(1.00‐2.00) 1.18	(1.00‐1.92)

Nausea 1.21	(1.00‐1.81) 1.14	(1.00‐1.57)

HADS,	score	>	8,	N	(%)

Depressive 
symptoms

20	(19.05) 6	(5.71)

General	anxiety	
symptoms

41	(38.68) 17	(38.64)

Quality	of	life,	median	(IQR)

PCS 41.71	(33.90‐48.98) 45.51	(36.32‐51.74)

MCS 50.20	(41.45‐55.19) 50.67	(41.38‐57.44)

Note:	Numbers	may	not	add	up	to	total	due	to	missing.	Please	note	
that	several	variables	shown	in	Table	1	derive	from	questionnaires	not	
administered at baseline and could therefore not be considered in the 
comparison of baseline variables in Table 2.
Abbreviations:	BMI,	body	mass	index	(kg	m−2);	GSRS,	gastrointestinal	
symptom	rating	scale;	HADS,	hospital	anxiety	and	depression	scale;	IBS,	
Irritable	bowel	syndrome;	IQR,	interquartile	range;	MCS,	mental	quality	of	
life	composite	summary	as	assessed	by	SF‐36;	N,	number	of	patients	in‐
cluded	in	the	analysis;	PCS,	physical	quality	of	life	composite	summary	as	
assessed	by	SF‐36;	secondary/tertiary	care	as	compared	to	primary	care.
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1 year.36	Except	 for	 the	study	by	Williams	et	al,	 the	proportion	of	
patients	who	do	not	meet	 the	diagnostic	criteria	after	a	 follow‐up	
period	is	thus	in	line	with	the	findings	of	this	follow‐up	study	in	our	
Dutch cohort.

Given that clinical treatment decisions often rely on prognostic 
predictions	of	the	disease	course,	we	sought	to	identify	baseline	pre‐
dictors	for	a	less	favorable	disease	course.	This	study,	however,	did	
not show any baseline characteristics associated with meeting the 
Rome	III	criteria	at	follow‐up.	As	IBS	is	a	highly	heterogeneous	disor‐
der,	larger	study	populations	might	be	necessary	to	investigate	what	
factors influence and thereby predict the natural disease course in 
(subgroups	of)	patients	with	IBS.

Rather	unexpectedly,	we	found	that	a	decrease	 in	GI	symptom	
severity	 did	 not	 lead	 to	 an	 improved	 quality	 of	 life	 in	 our	 study.	
Clevers et al recently evaluated longitudinal symptom changes over 
time	and,	in	contrast	to	our	results,	found	that	patients	with	lower	
GI	symptom	severity	had	significantly	higher	quality	of	life	scores.37 
They	also	demonstrated	that	GI‐specific	anxiety	is	associated	with	
an	increase	in	GI	symptom	severity,	which	is	in	agreement	with	our	
results	 as	GI‐specific	 anxiety	was	 significantly	 lower	 in	 the	 group	
that did not fulfill the Rome III criteria. The inconsistency between 
our	data	in	terms	of	quality	of	life	might	be	explained	in	part	by	the	
different	 questionnaires	 used.	 Clevers	 et	 al	 used	 an	 IBS‐specific	
questionnaire,	the	IBS‐QoL,38	which	assesses	more	disease‐specific	

TA B L E  3  Clinical	characteristics,	at	baseline	and	at	time	of	follow‐up,	of	patients	who	still	fulfilled	the	Rome	III	criteria	for	IBS	at	follow‐
up	(Rome	III‐positive)	and	patients	who	did	not	(Rome	III‐negative)

FU Rome III‐positive IBS patients, N = 112 Baseline Follow‐up

BMI,	median	kg	m−2	(IQR) 23.70	(21.45‐28.70) 24.77	(21.92‐28.60)**

GSRS,	median	(IQR)

Abdominal	pain 3.67	(2.33‐4.00) 3.33	(2.50‐4.33)

Reflux	syndrome 1.50	(1.00‐2.75) 1.50	(1.00‐3.00)

Diarrhea syndrome 3.00	(2.33‐4.67) 3.33	(1.83‐4.67)

Constipation syndrome 3.00	(2.33‐4.00) 3.00	(2.00‐4.00)

Indigestion syndrome 4.00	(3.38‐5.00) 3.75	(3.00‐4.50)

HADS,	score	>	8,	N	(%)

Depressive symptoms 20	(19.05) 25	(23.81)

General	anxiety	symptoms 41	(39.05) 31	(29.52)

Quality	of	life,	median	(IQR)

PCS 42.19	(34.36‐48.90) 45.41	(33.44‐48.78)

MCS 49.58	(37.87‐54.96) 51.07	(37.57‐55.93)

FU	Rome	III‐negative	IBS	patients,	N	=	49 Baseline Follow‐up

BMI,	median	kg	m−2	(IQR) 24.50	(21.30‐28.08) 25.35	(21.68‐28.73)

GSRS,	median	(IQR)

Abdominal	pain 2.83	(2.00‐3.67) 2.33	(1.33‐3.00)*

Reflux	syndrome 1.00	(1.00‐2.88) 1.50	(1.00‐3.00)

Diarrhea syndrome 2.83	(1.67‐4.25) 1.67	(1.08‐3.00)**

Constipation syndrome 2.50	(2.00‐3.67) 2.00	(1.33‐3.00)***

Indigestion syndrome 3.88	(2.75‐5.00) 2.88	(2.25‐3.94)***

HADS,	score	>	8,	N	(%)

Depressive symptoms 6	(13.64) 7	(15.91)

General	anxiety	symptoms 17	(38.64) 7	(15.91)∞

Quality	of	life,	median	(IQR)

PCS 45.51	(36.32‐51.74) 48.85	(33.14‐52.99)

MCS 50.68	(41.38‐57.44) 53.38	(43.89‐57.30)

Numbers	may	not	add	up	to	total	due	to	missing.	Abbreviations:	BMI,	body	mass	index	(kg	m−2);	GSRS,	gastrointestinal	symptom	rating	scale;	HADS,	
hospital	anxiety	and	depression	scale;	IBS,	Irritable	bowel	syndrome;	IQR,	interquartile	Range;	MCS,	mental	quality	of	life	composite	summary	as	as‐
sessed	by	SF‐36.	N,	number	of	patients	included	in	the	analysis;	PCS,	physical	quality	of	life	composite	summary	as	assessed	by	SF‐36.
***P < 0.001 vs baseline; 
**P	<	0.005	vs	baseline;	
*P < 0.01 vs baseline; 
∞P	<	0.05	vs	baseline.	
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changes	in	quality	of	life	in	contrast	to	generic	quality	of	life	instru‐
ments,	such	as	the	SF‐36	that	we	used.	Our	data	can	therefore	also	
be compared with other diseases and with the general population. 
Both	 the	 Rome	 III‐positive	 and	 Rome	 III‐negative	 group	 showed	
lower	mean	quality	of	life	than	the	mean	of	a	Dutch	population	sam‐
ple39	 and	of	 a	US‐based	population	without	 a	 functional	GI	disor‐
der.40	Additionally,	we	used	the	validated	SWLS	to	score	overall	life	
satisfaction. This has been used in healthy persons and in patients 
with	Crohn’s	disease,41	but,	to	our	knowledge,	not	in	patients	with	
IBS.	We	found	scores	comparable	to	the	ones	reported	by	Crohn’s	
disease	patients	for	both	the	Rome	III‐positive	and	Rome	III‐negative	
group.

In	contrast	to	GI	symptom	severity,	we	found	that	quality	of	life	
did	not	 improve	over	time	 in	those	that	were	Rome	III‐negative	at	
follow‐up.	The	data	reported	here	suggest	that	concurrent,	but	not	
baseline,	psychological	comorbidities	are	more	predictive	of	this	im‐
paired	 long‐term	quality	of	 life	 than	GI	 symptom	severity.	 Several	
studies	in	IBS	have	found	similar	results,	in	particular	for	the	mental	
health‐related	quality	of	life;	that is, Naliboff	et	al	reported	that	psy‐
chological	distress	had	a	stronger	effect	on	health‐related	quality	of	
life	than	GI	symptoms,42	Koloski	et	al	reported	that	depression	was	
independently	associated	with	mental	quality	of	life,43	and	Addante	
et	al	reported	that	perceived	stress,	and	anxiety	and	depression	were	
significant	predictors	for	mental	health‐related	quality	of	life.44 This 
raises	the	question	whether	current	treatment	goals	for	IBS	in	daily	
clinical practice should be revised. Gaining insight into which symp‐
toms	specifically	affect	a	patient’s	quality	of	life	can	aid	in	reprioritiz‐
ing personal treatment goals and increase the chance of a successful 
individualized treatment trajectory.45	Currently,	treatment	is	merely	
targeted	 toward	 the	 patient’s	 predominant	 GI	 symptoms,	 and	 in	
many	cases,	this	entails	primary	treatment	of	pain,	constipation,	or	
diarrhea. Targeting GI symptom improvement without characteriz‐
ing	the	full	extent	of	the	disorder	and	possible	psychosocial	modifi‐
ers	may	therefore	contribute	to	treatment	failure	concerning	quality	
of	life	over	time.	A	helpful	and	pragmatic	framework	in	this	regard	
has	been	suggested	by	the	Rome	expert	panel.45	By	following	their	
five‐step	approach,	clinicians	can	identify	if	and	which	psychological	
factors contribute to the disease burden in the individual patient and 
consider	psychological	treatments.	 In	some	patients,	this	might	 in‐
clude	the	use	of	pharmacological	neuromodulators,46 but other ther‐
apy	options	include	cognitive	behavioral	therapy	(CBT),	gut‐directed	
hypnotherapy,47 and dynamic psychotherapy.48 Due to the relative 
lack	 in	 therapist	 availability,	 clinical	 implementation	of	 these	 ther‐
apies is still limited. Recent attempts to reduce resource use with‐
out	compromising	effectiveness	may	assist	in	making	psychological	
treatment more widely available; for example,	group	hypnotherapy,49 
Internet‐delivered	 exposure‐based	CBT,50	 and	 home‐based	CBT.51 
In	that	light,	it	will	be	interesting	to	explore	whether	these	develop‐
ments	can	affect	long‐term	quality	of	life	and	well‐being	in	patients	
with	IBS.

Several limitations of the current study should be noted. Only 
two	 time‐points	 within	 the	 5‐year	 period	 were	 assessed;	 no	 fur‐
ther data were available about the period in between the baseline 

and	follow‐up	measurement,	 including	data	on	treatment	 received	
in	 this	 period.	 Therefore,	we	 can	 neither	 comment	 about	 the	 fre‐
quency	and	duration	of	 IBS	 flares	within	 these	5	years,	nor	about	
the	effect	of	treatment	on	symptoms,	nor	on	the	causal	order	of	the	
impaired	quality	of	 life	and	psychological	comorbidities.	Moreover,	
selection	bias	cannot	be	excluded.	Follow‐up	cohort	studies	depend	
on	long‐term	dedication	of	their	participants,	and	the	proportion	of	
non‐responders	 (loss	to	follow)	 in	this	study	was	46.4%.	To	assess	
potential	selection	bias,	we	tested	for	differences	in	baseline	char‐
acteristics	 between	 responders	 and	 non‐responders	 at	 follow‐up.	
The groups did not differ in baseline demographic and lifestyle char‐
acteristics,	nor	in	baseline	symptom	scores	and	subtypes	(data	not	
shown).	Hence,	there	is	no	clear	reason	to	assume	that	the	non‐re‐
sponders	would	have	had	different	outcomes	at	follow‐up.	Finally,	
a larger sample size would have been desirable. Due to a relatively 
small	 Rome	 III‐negative	 group,	 small	 effects	 concerning	 quality	 of	
life	or	other	parameters	could	have	been	missed,	especially	since	we	
have	 corrected	 for	multiple	 comparisons.	 Although	we	 argue	 that	
this	adjustment	 improves	the	reproducibility	of	our	results,	an	un‐
necessarily	 high	 false‐negative	 rate	 cannot	 be	 ruled	 out.	 Because	
of	 the	 small	 sample	 size,	 it	 is	 important	 that	 our	 findings	 are	 cor‐
roborated	in	other	cohorts	of	patients	with	IBS.	Until	then,	findings	
should	be	considered	exploratory	and	appropriate	caution	should	be	
taken	when	interpreting	the	results	of	the	current	study.

Strengths	 of	 this	 prospective	 follow‐up	 study	 include	 the	 het‐
erogeneous	 and	well‐characterized	Maastricht	 IBS	 cohort	 popula‐
tion; that is,	in‐depth	phenotyping	enables	comparison	to	other	large	
cohorts	 and	 future	 studies	 should	 explore	 possibilities	 of	 pooling	
data from different centers to cluster phenotypes and validate the 
robustness	of	 findings	 such	as	 the	ones	 reported	here.	Moreover,	
as we have recruited patients from both primary and secondary/
tertiary	care	settings	(Table	1),	our	population	is	representative	for	
the	general	Dutch	 IBS	population.	Another	strength	 is	 the	evalua‐
tion	of	the	Rome	criteria	in	a	telephonic	follow‐up	interview	with	pa‐
tients.	Due	to	the	current	lack	of	validated	biomarkers,	IBS	remains	
a	symptom‐based	diagnosis	for	which	the	Rome	criteria	are	used	to	
aid	diagnostic	accuracy,	both	in	research	and	clinical	settings.52	As	
the	Rome	criteria	have	not	been	developed	nor	validated	as	a	self‐
administered	questionnaire,	asking	patients	to	complete	the	Rome	
criteria without supervision by a trained researcher may lead to bias 
and	over‐	or	under‐estimation	of	the	actual	diagnosis,	as	previously	
demonstrated	by	Lovell	et	al.2 In contrast to earlier studies on fol‐
low‐up	of	IBS,	our	study	method	implied	a	complete	reevaluation	of	
the	diagnosis	in	a	telephonic	interview	and,	thus,	allows	for	a	more	
valid	and	 less	biased	 interpretation	of	Rome‐diagnosed	 IBS	preva‐
lence over time.

In	conclusion,	the	current	prospective	study	contributes	to	exist‐
ing insight regarding symptom evolution over time in patients with 
IBS	and	showed	that	30%	of	patients	did	no	longer	fulfill	the	Rome	
III	criteria	after	a	5‐year	follow‐up	period.	However,	the	decrease	in	
GI	 symptom	severity	 (ie,	being	Rome	 III‐negative	at	 follow‐up)	did	
not	 impact	quality	of	 life	nor	 life	 satisfaction.	Our	 results	 indicate	
that	 long‐term	quality	of	 life	and	general	well‐being	might	depend	



     |  9 of 10WEERTS ET al.

on	comorbid	psychological	symptoms,	that is,	affective	states,	rather	
than gastrointestinal symptom severity.
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