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Abstract. – OBJECTIVE: To provide a sum-
mary estimate of the prevalence of irritable bow-
el syndrome (IBS) and IBS with severe symp-
tomatology, stratified by gender and subtype, 
among Italian adults.

MATERIALS AND METHODS: We searched 
MedLine and Scopus databases to identify sur-
veys on IBS prevalence among Italian samples, 
and/or severe IBS prevalence among Cauca-
sian populations, up to June 2017. Random-ef-
fect proportion meta-analyses were used to ob-
tain summary estimates of IBS prevalence. Raw 
numbers of adults with IBS or severe IBS were 
computed multiplying pooled prevalence es-
timates by the current Italian adult population. 
For both IBS and severe IBS, several estimates 
were provided according to different scenarios, 
using the pooled estimates from meta-analyses, 
their highest and lowest 95% confidence inter-
vals (CI), and the lowest prevalence among all in-
dividual studies.

RESULTS: The pooled prevalence of IBS 
among Italian adults, resulting from a meta-anal-
ysis of 5 studies including 40,654 subjects, 
was 7.7% (95% CI: 6.0%-9.7%). The lowest pub-
lished estimate was 5.4%. The overall number 
of Italian adults with IBS may thus range be-
tween a minimum of 2,736,700 (1,797,800 fe-
males; 65.7%) and 4,915,800. From a meta-anal-
ysis of 17 studies including 16,873 subjects, 
the pooled proportion of severe IBS was 23.5% 
(95% CI: 18.7%-28.7%), with a lowest published 
estimate of 8.4%. The overall number of Italian 
adults with severe IBS may thus range between 
229,900 (86,600 with constipation-predominant 
subtype; 70,600 diarrhea-predominant; 72,600 
mixed/alternating) and 1,410,800. In a standard, 
still conservative scenario, based upon the low-
est 95% CIs from meta-analyses, the Italians 
with severe IBS would be 511,800.

CONCLUSIONS: Using an extremely conser-
vative, lowest plausible estimate, no less than 
230,000 Italian adults are suffering from severe 

IBS, requiring appropriate treatment and recog-
nition by healthcare providers. A standardized 
instrument to measure IBS severity is urgently 
required to support diagnostic and therapeutic 
processes, and improve the precision of epide-
miological estimates.

Key Words:
Irritable bowel syndrome, Clinical severity, Preva-

lence, Italy.

Introduction

Irritable bowel syndrome (IBS) is a functional 
disorder of the gastrointestinal tract, character-
ized by abdominal pain and altered bowel habit, 
with either predominant diarrhea, constipation, or 
both1,2. The clinical severity largely varies, rang-
ing from episodic mild pain up to severe daily 
symptoms, associated with psychological distress 
and a drop of quality of life3.

As no definitive biomarker has been found, 
IBS is diagnosed clinically, using a set of criteria 
that has been refined over time, up to the current 
set, the Roma IV Diagnostic Criteria for IBS3. 
Despite formally established criteria, estimating 
IBS epidemiology remains a complex issue4,5. 
On one side, few IBS patients are admitted to the 
hospital6, and there is no standardized therapy7,8. 
Thus, both hospital discharge abstracts and pre-
scription data have limited utility, and surveys 
have to use expensive and suboptimal approaches 
such as postal questionnaires of phone interviews 
to collect self-reported symptoms, or ask wheth-
er participants received a diagnosis of IBS2,9. On 
the other side, diagnostic criteria have changed 
over time and still have some margin of error in 
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their application, especially among primary care 
physicians dealing with less severe patients7,10. As 
a consequence, the estimates of IBS prevalence 
show wide variations depending on the adopted 
diagnostic criteria2,9.

Worldwide, the overall prevalence of IBS has 
been estimated by one meta-analysis published 
in 2012 as 11.2% (95% CI: 9.8%-12.8%)9, and by 
another meta-analysis published in 2016 as 8.8% 
(8.7%-8.9%)5. The prevalence, however, varied 
largely by country, study, and gender2,5,9,11. Table I 
shows some of the most recent estimates in select-
ed countries: in Southern European studies, the 
pooled prevalence is estimated as 15.0% (95% IC: 
11.0%-20.0%).

In spite of the public health relevance of IBS, 
in several countries including Italy uncertainty 
remains on the prevalence of IBS, and especially 
on the prevalence of patients with severe symp-
toms. These estimates are required to estimate 
the overall disease burden and guide public health 
policies12.

We aimed at providing an overall estimate of 
the IBS prevalence in Italy through a systematic 
literature search and a proportion meta-analysis of 
individual study results. We also aimed at provid-
ing an estimate of the overall Italian prevalence 
of IBS patients with severe symptoms, stratified 
by gender and IBS subtype (IBS-C: Constipa-
tion-predominant IBS; IBS-D: diarrhea-predom-
inant IBS; or IBS-M: mixed stool pattern or alter-
nating stool pattern IBS13).

Materials and Methods

Bibliographic Search
We first searched MedLine and Scopus data-

bases to identify cross-sectional surveys evalu-
ating the prevalence of IBS in the general pop-
ulation of Italian adults. Those that reported the 
prevalence of IBS in convenience samples such 

as university students, employees at an institu-
tion, or those attending screening clinic health 
check-ups were not eligible for inclusion. As 
the number of retrieved Italian studies evaluat-
ing the severity of IBS patients was scarce, we 
then searched for all studies that evaluated the 
prevalence of IBS patients with severe symp-
toms performed in countries where the majori-
ty of the population is Caucasian. Both search-
es were done by two independent investigators 
(LM, MEF), up to June 1, 2017, using various 
combinations of search terms. First search: (ir-
ritable bowel syndrome OR IBS) AND (preva-
lence) AND (Italy OR Italian) [ALL FIELDS]9; 
Second search: (irritable bowel syndrome OR 
IBS) AND (severe OR severity OR FBDSI OR 
IBS-SSS) [Title/Abstract]14. We also screened 
the reference lists of reviews and retrieved ar-
ticles, for additional pertinent papers. No lan-
guage restrictions were used.

Data Extraction and Analysis
We used random-effect meta-analyses of pro-

portions to combine data and obtain summary 
estimates of the prevalence of IBS, overall and 
by gender15. We also used proportion meta-anal-
yses to estimate the percentage of patients with 
severe symptoms in the population of subjects 
with IBS, overall and by IBS subtype. We ex-
tracted data on IBS and IBS severe symptoms 
or disease as defined by the authors. When more 
than a definition of IBS or IBS severe symptom-
atology was used, we conservatively included 
in the analyses the lowest estimate. Data on the 
overall prevalence of IBS severity were extract-
ed only when the proportion of severe subjects 
could be extracted.

The number of retrieved studies reporting data 
on IBS severity by IBS subtype was very scarce, 
and two studies only reported the overall mean 
and standard deviation of each IBS subtype16,17. To 
avoid any loss of information, in these two stud-

Table I. Estimates of the prevalence of IBS in selected countries2,9,19.

 Country Lowest estimate, % (95% CI) Highest estimate, % (95% CI)

Southern Europe – 15.0 (11.0-20.0)
France 1.1  4.7 (4.4-5.0)
Spain 3.3 (2.1-4.9) 14.1 (10.0-18.0)
Greece – 21.4
Italy 5.4 11.5
UK 6.1 21.6
USA 3.0 20.4 (16.7-24.2)
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ies, we derived the proportion of subjects with 
severe symptoms from existing means, standard 
deviations and totals, simulating a normal distri-
bution (Stata command “drawnorm”).

Procedures Used to Derive the Overall 
Number of Italian IBS Patients

The overall number of Italian adults with IBS 
was computed multiplying the pooled estimate 
of the prevalence of IBS subjects by the current 
Italian adult population, using the Italian Nation-
al Institute of Statistics official 2017 estimate of 
50,678,735 adult inhabitants (http://dati.istat.it). 
Four different prevalence rates were used to pro-
vide four possible scenario: (1) the pooled point 
estimate of the prevalence resulting from the pro-
portion meta-analysis; (2) the higher 95% confi-
dence interval (CI) of the pooled prevalence; (3) 
the lower 95% CI of the pooled prevalence; (4) the 
lowest prevalence reported in all of the individual 
studies.

Procedures Used to Derive the 
Overall Number of Italian IBS Patients 
with Severe Symptoms

A similar approach was used to estimate the 
overall proportion of subjects with severe symp-
toms among the total population of subjects with 
IBS: four different estimated were provided: (1) 
the pooled point estimate of the prevalence re-
sulting from the proportion meta-analysis; (2) 
the higher 95% CI of the pooled prevalence; (3) 
the lower 95% CI of the pooled prevalence; (4) 
the lowest prevalence reported in all of the indi-
vidual studies.

To estimate the overall number of Italian adults 
with severe IBS symptoms, we thus multiplied 
each of the four estimates of the total number of 
IBS patients by each of the four estimates of the 
proportion of IBS subjects with severe symptoms, 
obtaining 16 different results (ranging from the 
lowest to the highest conservative scenarios). To 
avoid redundancy, we only showed eight differ-
ent results, those corresponding to the lowest and 
highest estimates according to each of the four 
estimated proportion of IBS subjects with severe 
symptoms.

Procedures Used to Derive the Overall 
Number of Italian IBS Patients with 
Severe Symptoms, by IBS Subtype

The overall pooled estimates of the preva-
lence of each IBS subtype are available from a 
meta-analysis9. According to this analysis, based 

upon 14 studies, the pooled prevalence of IBS-C, 
IBS-D and IBS-M are 35% (95% CI: 29%-41%), 
40% (95% CI: 31%-48%), 23% (95% CI: 15%-
31%). To estimate the overall number of IBS pa-
tients with severe symptoms, however, we could 
not simply multiply such percentages to the raw 
numbers, because the proportion of severe sub-
jects varies by IBS subtype. We thus estimated 
the proportion of any of the IBS subtype among 
the overall sample of IBS severe subjects: once 
the raw numbers of severe IBS-C, IBS-D, and 
IBS-M subjects were extracted, we performed 
three proportion meta-analyses to estimate the 
percentage of IBS-C, IBS-D, and IBS-M pa-
tients among the total population of IBS patients 
with severe symptoms. Due to the expected un-
balanced weighting of proportion meta-analyses, 
the three proportions did not sum up exactly to 
100%, and we thus recomputed each of them to 
achieve 100%.

Once the relative distribution of each IBS sub-
type among severe subjects was computed, the 
overall number of patients with severe symptoms 
was computed multiplying the pooled proportions 
of each of the three IBS subtypes by the eight 
overall numbers of severe subjects, estimated as 
described above.

All proportion meta-analyses were carried out 
using StatsDirect 2.7.9 (StatsDirect Ltd, Altrin-
cham, UK, 2012) and confirmed using Stata 13.1 
(Stata Corp. College Station, TX, USA, 2014).

Results

Overall IBS Prevalence
With the initial online search, we identified 

329 abstracts of studies on IBS prevalence in It-
aly. After a careful revision, which included also 
existing reviews and meta-analyses, five studies 
fulfilled inclusion criteria18-22 (Table II). All have 
been performed in the general population, with 
a combined overall sample of 40,654. Although 
the criteria used to define IBS varied, the results 
were similar in 4 out of 5 studies, reporting an 
IBS prevalence ranging between 7% and 8%. 
The lowest estimate, based upon Rome II criteria, 
was 5.4%, the highest 11.5%. When the results of 
these studies were combined using a proportion 
meta-analysis (Figure 1), the pooled prevalence 
of IBS among Italian adults was 7.7% (95% CI: 
6.0%-9.7%).

Using the meta-analysis pooled estimate as a 
basis (standard scenario), considering a current 



L. Manzoli, M.E. Flacco, C. Marzuillo, L. Lopetuso

5754

Table II. Characteristics of the Italian surveys on IBS prevalence18-22.

 First      Prevalence, Prevalence, % severe 
 author Year Sample Setting Methods Criteria % M-F cases

Neri20 2001 3500 General Questionnaire Manning,  7.7 (Manning) 3.6-7.1 24.0
   population  Rome I,  6.9 (Rome I)  
     Rome II 5.4 (Rome II)  
Hungin19 2003 5082 General Questionnaire Manning,  11.5 7.1-12.0*   17.0*
   population  Rome I,    
     Rome II   
Corazziari18 2008 29,139 General  Questionnaire,  NR 7.9 5.5-10.7 NR
   population visit,     
    ultrasonography    
Usai21 2010 1900 General Questionnaire Rome II 7.2 5.0-9.2 NR
   population     
Zagari22 2010 1033 General Questionnaire,  Rome I 7.1 NR NR
   population endoscopy    

NR: Not reported. *Overall value of 8 European countries including Italy.

Figure 1. Proportion 
meta-analysis of IBS 
prevalence in Italy.
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Italian adult population of 50,678,735 citizens, the 
overall number of IBS patients would be approxi-
mately 3,902,300 (Table III).

In the worst possible, least conservative sce-
nario, where the higher 95% CI of the pooled 
estimate is used as the basis of the calculation, 
the overall number of persons with IBS would be 
4,915,800.

In a conservative scenario, where the lower 
95% CI of the pooled estimate is used as the basis 
of the calculation, the overall number of persons 
with IBS would be 3,040,700.

In the best, most conservative, and logically 
plausible scenario, where the lowest estimate re-
ported in the available studies (5.4%) is used as 
the basis of the calculation, the overall number of 
persons with IBS would be 2,736,700.

IBS Prevalence by Gender
As reported in Table II, and similar to the rest 

of the World9,11, the IBS prevalence estimated by 
the Italian surveys was higher among females. 
The pooled estimate was 4.7% among males 
(95% CI: 3.6%-6.0%; Figure 2) and 9.0% among 
females (95% CI: 6.7-11.5%; Figure 3). Consider-
ing 2017 Italian estimated male and females adult 
populations (24,344,264 and 26,334,471, respec-
tively), conservatively using the lowest CI for 
both genders, the above prevalence translates into 
an overall number of Italian males and females 
with IBS of 1,144,200 and 2,370,100, respectively. 
These values sum to a total of 3,514,300, which 
is higher than the previously computed overall 
estimate (2,736,700), due to the use of different 
datasets (and different CIs). If the total estimate 
of 2,736,700 adults with IBS is assumed, and the 
male/female ratio (4.7/9.0) is applied, the overall 
number of males and females would be 938,900 
and 1,797,800, respectively (Table III).

Prevalence of Severe IBS
IBS severity is multi-dimensional, being 

influenced by the intensity of gastrointestinal 
and extra-intestinal symptoms, quality of life, 
co-morbidities, psychosocial factors, degree of 
disability, and illness behaviors23,24. Although 
the concept of severity is clinically recognized 
and operative in diagnostic decision making 
and treatment planning, the methodology and 
approaches used to measure IBS severity large-
ly varied14, with few studies adopting stan-
dardized scales such as FBDSI25 or IBS-SSS26. 
We were able to retrieve 17 surveys with data 
on the proportion of IBS subjects with severe 
symptoms13,16,19,20,25-37.

Overall, in the 17 investigaions available, 
which included a total of 16,873 subjects, the 
proportion of subjects with severe IBS wide-
ly varied, ranging from 8.4% to 55.3% (Ta-
ble IV), and ref lecting the various approaches 
adopted to define IBS severity (Table V). As 
shown in Figure 4, the pooled proportion of se-
vere IBS patients was 23.5% (95% CI: 18.7%-
28.7%).

In the standard scenario, using meta-analysis 
pooled estimate as a basis, the overall number 
of IBS patients with severe symptoms in Ita-
ly would range between 643,100 (if the most 
conservative, lowest estimate of the Italian 
total IBS population is used – n = 2,736,700) 
and 1,155,200 (if the least conservative, highest 
estimate of the Italian total IBS population is 
used – n = 4,915,800, Table VI).

In the worst possible, least conservative sce-
nario, where the higher 95% CI of the pooled 
estimate is used as the basis of the calculation, 
the overall number of IBS patients with severe 
symptoms would range between 785,400 and 
1,410,800.

Table III. Estimated numbers of IBS adult patients in Italy according to four different scenarios.

 Scenario Prevalence Overall number*

Prevalence of IBS in Italy  
Highest 95% CI of the pooled estimateA 9.7% 4,915,800
Pooled estimateA 7.7% 3,902,300
Lowest 95% CI of the pooled estimateA 6.0% 3,040,700
Lowest estimate reported in individual studies 5.4% 2,736,700
Total number of males according to the lowest estimateB 3.9% 938,900
Total number of females according to the lowest estimateB 6.8% 1,797,800

*Computed from the current overall adult population of Italy (n = 50,678,735; source: Italian Institute of Statistics). APooled 
estimates have been extracted from the proportion meta-analysis showed in Figure 1. BDerived from the male/female ratio 
obtained from proportion meta-analyses showed in Figures 2 and 3.
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In a conservative scenario, where the lower 
95% CI of the pooled estimate is used as the ba-
sis of the calculation, the overall number of IBS 
patients with severe symptoms would range be-
tween 511,800 and 919,300.

In the best, most conservative, and logically 
plausible scenario, where the lowest estimate re-
ported in the available studies (8.4%) is used as 
the basis of the calculation, the overall number of 
IBS patients with severe symptoms would range 
between 229,900 and 412,900.

Prevalence of Severe IBS by IBS Subtype
As reported in Table VII, data on the num-

ber of subjects with severe symptoms stratified 
by IBS subtype were available from a few stud-
ies13,16,17,27,30. One study only included IBS-C and 
IBS-D patients. Thus, it could not be used to esti-
mate the relative distribution of each IBS subtype 
among severe subjects17.

Three proportion meta-analyses were made 
to estimate the proportion of subjects with 
IBS-C, IBS-D, and IBS-M among the total 
population of IBS patients with severe symp-
toms (Figures 5A, 5B, and 5C). Overall, of the 
IBS severe patients, 35.6% were diagnosed 
with IBS-C, 29.5% with IBS-D, and 30.4% with 
IBS-M (Figure 5). As these proportion did not 
perfectly totaled 100% due to weights unbal-
ance in proportion meta-analyses, these were 
re-computed as 37.7%, 30.7% and 31.6%, re-
spectively (Table VII).

In the standard scenario, using meta-analysis 
pooled estimate of the total prevalence of IBS 
severe subjects as a basis (23.5%, Table VI), the 
overall numbers of IBS-C, IBS-D, and IBS-M pa-
tients with severe symptoms in Italy would lie in 
the following ranges: 242,400/435,500 (IBS-C), 
197,400/354,700 (IBS-D), and 203,200/365,100 
(IBS-M; Table VII).

Figure 2. Proportion 
meta-analysis of IBS 
prevalence among 
Italian males.
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Figure 3. Proportion 
meta-analysis of IBS 
prevalence among 
Italian females.

Table IV. Characteristics of the surveys evaluating the proportion of IBS patients with severe symptoms.

 First author Year Sample Criteria % Severe cases

DrossmanA,25 1995 270 Rated by physicians 18.9
Francis26 1997 61 IBS-SSS 40.9
Hahn29 1997 112 Self-reported IBS severity 23.2A

LongstrethA,33 2001 245 Self-reported IBS severity 12.2
Neri20 2001 3500 NR 24.0
Ricci35 2001 1426 Rated by physicians 15.0
Sach36 2002 256 Self-reported IBS severity 15.0A

Hungin19 2003 5082 Hospitalized 17.0B

LongstrethB,34 2003 578 Self-reported IBS severity 23.9
Coffin16 2004 858 IBS-SSS 50.4
Hillila31 2004 587 Self-reported pain or discomfort 27.0C

Spiegel37 2005 1410 Self-reported annoying symptoms 8.4
DrossmanB,28 2009 1966 FBDSI or IBS-SSS 20.0D

DrossmanC,27 2009 16 FBDSI 31.3
Heitkemper30 2011 161 Self-reported pain 55.3
Lackner32 2011 98 IBS-SSS 11.2
Su13 2014 247 Self-reported IBS severity 31.6

FBDSI: Functional Bowel Disorder Severity Index. IBS-SSS: IBS Symptom Severity Score. AVery severe patients only. 
BOverall value of 8 European countries including Italy. CAccording to Manning 2 criteria. Severe subjects were 44% according 
to Rome II criteria. DAccording to FBDSI. Severe subjects were 55.0% according to IBS-SSS
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Table V. Criteria used by the authors to identify IBS patients with severe symptoms, and proportion of severe subjects by IBS 
subtype.

 First author Year Criteria IBS-C IBS-D IBS-M

DrossmanA,25 1995 Physician’s global rating of severity, used to develop the  NR NR NR
  FBDSI. Patients scoring ≥ 111 have been classified as severe.    

Francis26 1997 Self-reported questionnaire, with 5 items pertaining: NR NR NR
  pain intensity, pain frequency, abdominal distention/tightness    
  severity, satisfaction with bowel habit, and quality of life.    
  Each item was measured with a VAS scale, weighting 100 point.    
  A severe case scored > 300. The questionnaire was then   
  defined as IBS-SSS.   

Hahn29 1997 Patient-perceived severity was defined using the  NR NR NR
  following question from the Bowel Symptom Checklist:   
  “How bad is the discomfort usually?” Discomfort referred to   
  pain and associated IBS symptoms. Responses were rated as   
  follows: mild (can be ignored if you don’t think about it);   
  moderate (cannot be ignored, but does not affect your   
   lifestyle); severe (affects your lifestyle); and very severe    
  (markedly affects your lifestyle). Only the latter were    
  extracted. Severe subjects were 46%.   

LongstrethA,33 2001 The symptom severity during the previous 7 days NR NR NR
  was rated as moderate (sufficient to interfere with normal   
  activities) or severe (incapacitating with inability to    
  perform normal activities).   

Neri20 2001 No details available NR NR NR

Ricci35 2001 No details available NR NR NR

Sach36 2002 Only very severe patients were extracted. NR NR NR
  Severe subjects were 41%.   

Hungin19 2003 Has been seen in a hospital. NR NR NR

LongstrethB,34 2003 The severity of abdominal pain/discomfort was NR NR NR
  assessed with the question: “How much of a    
  problem was your abdominal pain and discomfort over   
  the last 3 months?”. Respondents answered with    
  a 6-point Likert scale: absent, very mild, mild, moderate,    
  severe, and very severe. We extracted severe and   
  very severe subjects, no other data were available.   

Coffin16 2004 Self-reported questionnaire (French version of  59.6% 37.5% 56.2%
  the IBS-SSS), composed of: two items on the presence  (190/ (120/ (123/
  of abdominal pain and bloating (yes or no); four visual 319)* 320)* 219)*
  analogue scales measuring intensity of pain, bloating,    
  relief after defecation, and impact of symptoms on    
  general quality of life (0-100 scale); an item on    
  the number of days of suffering in the preceding 10 days.   
  It is a modified version of the Francis et al.    
  questionnaire 26. A severe case scored > 300.   

Hillila31 2004 Self-reported questionnaire, assessing abdominal pain NR NR NR
  and discomfort (using a 4-grade Likert scale: mild,    
  moderate, severe, very severe) and frequency of abdominal   
  pain/discomfort (through a 5-grade Likert scale:    
  seldom or never, sometimes, often, very often, constantly).   
  The proportion of severe subjects was 27% according   
  fo Manning 2 criteria, 44% according to Rome II criteria.   

Spiegel37 2005 Self-reported questionnaire assessing disease severity  NR NR NR
  through a 0-20 VAS scale, with 20 = most severe.   

Table continued
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In the best, most conservative, and logically 
plausible scenario, where the lowest estimate of 
the total prevalence of IBS severe subjects avail-
able (8.4%) is used as the basis for the calculation, 
the overall numbers of IBS-C, IBS-D, and IBS-M 
patients with severe symptoms in Italy would lie 
in the following ranges: 86,600/155,700 (IBS-C), 
70,600/126,800 (IBS-D), and 72,600/130,500 
(IBS-M).

Discussion

Although a number of studies have focused on 
IBS pathophysiology, diagnosis, and treatment, 
its epidemiological impact is still controversial 
and the estimates of the prevalence for Southern 
European Countries largely vary9. Because of the 
complexity of its definition, this is particularly 

true for severe IBS, which has large impact on 
quality of life and social costs, directly influences 
treatment and targeted health policies, thus ur-
gently requiring a precise estimation38.

In several countries including Italy, the sever-
ity of IBS is likely to be substantially underesti-
mated in the clinical setting, and such an underes-
timation directly affect patient care by preventing 
appropriate treatment38. To the best of our knowl-
edge, this study provides the first estimates of the 
prevalence of severe IBS in Italy, stratifying by 
gender and IBS type. We computed the possible 
numbers of citizens with severe IBS symptoms 
according to a range of potential hypotheses, 
from extremely conservative approaches, up to 
the worst possible scenario. Although it was not 
possible to provide a definitive, reliable precise 
estimate of the prevalence of severe IBS, we were 
able to find the lowest and highest plausible num-

Table V (Continued). Criteria used by the authors to identify IBS patients with severe symptoms, and proportion of severe 
subjects by IBS subtype.

 First author Year Criteria IBS-C IBS-D IBS-M

DrossmanB,28 2009 Patient-perceived severity was defined using: (1) FBDSI NR NR NR
  questionnaire; (2) IBS-SSS questionnaire; (3) the    
  question: “Rate how severe your IBS is on a 5-point Likert   
   scale (not at all, somewhat, moderately, very, extremely)”.   
  A severe case scored > 110 on the FBDSI questionnaire.    
  No other details were provided. Severe subjects were 20.0   
  according to FBDSI, 55.0 according to IBS-SSS, and 35.0    
  according to the 5-point Likert scale.   

DrossmanC,27 2009 Patient-perceived severity was defined using: (1) FBDSI 100% 0% 33.3%
   questionnaire; (2) IBS-SSS questionnaire. No details (2/2) (0/5) (3/9)
   are provided on which of the two instruments was used to    
  classify patients as severe.   

Heitkemper30 2011 Rome II Diagnostic Questionnaire for Functional  63.4% 52.8% 51.6%
  Gastrointestinal Disorders was used to assess abdominal pain (26/41) (47/89) (16/31)
  and IBS symptoms severity over the previous 1 year.   

Lackner32 2011 Patient-perceived severity was defined using: (1) IBS-SSS; NR NR NR
   (2) a single item 21-point rating UCLA symptom severity   
   scale (20: most intense symptoms imaginable).    
  The proportion of severe subjects was similar using both scales.   

Colucci17 2013 IBS symptom severity was evaluated by means of IBS-SSS  66.0% 51.0% NR
  questionnaire. (70/ (50/ 
   106)* 98)* 

Su13 2014 Patients were administered a bowel symptom questionnaire  36.2% 29.2% 31.2%
  (BSQ), which included the Rome III diagnostic questions  (25/69) (19/65) (34/109)
  for IBS and was declared to also characterize the severity of   
  symptoms. The available data on severe patients, however,    
  were referred only to self-reported abdominal pain.   

IBS-C: Constipation-predominant IBS; IBS-D: diarrhea-predominant IBS; IBS-M: mixed stool pattern or alternating stool 
pattern IBS. NR: Not reported. FBDSI: Functional Bowel Disorder Severity Index. IBS-SSS: IBS Symptom Severity Score. 
*Derived from existing means, standard deviations and totals, simulating a normal distribution (Stata command “drawnorm”).
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bers of patients affected by severe symptoms. 
These estimates may provide a solid base for the 
discussion among all the stakeholders, patients, 
and decision makers, on the strategies that are 
needed to improve the process of diagnosis and 
care of these subjects.

The key findings follow. Firstly, based upon 
a meta-analysis of five studies including a total 
of more than 40,000 subjects, depending on the 
adopted diagnostic criteria (and methodology to 
assess them) the overall number of Italian adults 
with IBS may range between an extremely con-

Figure 4. Proportion 
meta-analysis of the 
percentage of IBS patients 
with severe symptoms.

Table VI. Estimated numbers of Italian adult IBS patients with severe symptoms, according to eight different scenarios.

 Scenario Prevalence Overall number

Prevalence of severe IBS in Italy  Min./Max.
Highest 95% CI of the pooled estimateA 28.7% 785,400/1,410,800
Pooled estimateA 23.5% 643,100/1,155,200
Lowest 95% CI of the pooled estimateA 18.7% 511,800/919,300
Lowest estimate reported in individual studies   8.4% 229,900/412,900

APooled estimates have been extracted from the proportion meta-analysis showed in Figure 4, and multiplied by the lowest and 
highest estimates of the overall numbers of Italian IBS adults reported in Table III.
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servative, lowest estimate of 2,736,700 (938,900 
males; 1,797,800 females), up to a maximum of 
4,915,800. Secondly, based upon these num-
bers, and a meta-analysis of 17 studies including 
≈17,000 subjects, the overall number of Italian 
adults with severe IBS may range between an ex-
tremely conservative, lowest estimate of 229,900, 
up to 1,410,800. Thirdly, using the former estimate, 
which has to be interpreted however as the lowest 
logically plausible estimate, the overall numbers 
of IBS-C, IBS-D and IBS-M patients would be 
86,600, 70,600, and 72,600, respectively. Fourth-
ly, according to a still conservative approach, but 
based upon the lowest estimates that are com-
monly accepted in literature (those obtained from 
a meta-analysis), the overall number of Italian 
adults with severe IBS would be 511,800, which 
is probably the most reliable estimate. Fifthly, the 
present computations showed a female predomi-
nance in IBS prevalence, in line with the available 
meta-analyses, potentially reflecting microbiota/
host genetic gender-related characteristics and/or 
a different psychological approach2,11. 

In addition to the above-mentioned impossi-
bility of providing precise, univocal estimates 

of severe IBS prevalence, some limitations must 
be taken into account in interpreting the study 
findings, which are to be considered preliminary 
and require confirmation. First, despite an up-
dated systematic search performed according to 
PRISMA guidelines, we might have missed some 
studies or data from the grey literature. Second, 
because of the scarcity of Italian studies on the 
prevalence of severe IBS, we were forced to per-
form a meta-analysis on all studies from countries 
with predominant Caucasian population. Third, 
the meta-analyses performed to estimate the rela-
tive distribution of each IBS type were based up-
on a scarce number of studies. Fourth, and most 
importantly, we had to extract the definitions of 
severe IBS provided by the authors, which were 
often different and which may relevantly impact 
the overall prevalence. The variation was wide, 
and we could not perform a meaningful assess-
ment of the potential impact of the adopted in-
strument on prevalence estimates. Although most 
of the used scales were validated14,25,26,39, and 
some multidimensional25,26, a consensus confer-
ence would be definitively helpful to provide the 
clinicians and patients worldwide with a validated 

Table VII. Estimated numbers of IBS adult patients in Italy with severe symptoms according to IBS subtype * and various 
estimates of overall IBS prevalence in Italy (extracted from Table IV).

 Scenario Prevalence Overall numberA

Highest 95% CI of the pooled estimateB 28.7% 
  - Overall (100%) 785,400/1,410,800
  - IBS-C (37.7%) 296,100/531,900
  - IBS-D (30.7%) 241,100/433,100
  - IBS-M (31.6%) 248,200/445,800
Pooled estimateB 23.5% 
  - Overall (100%) 643,100/1,155,200
  - IBS-C (37.7%) 242,400/435,500
  - IBS-D (30.7%) 197,400/354,700
  - IBS-M (31.6%) 203,200/365,100
Lowest 95% CI of the pooled estimateB 18.7% 
  - Overall (100%) 511,800/919,300
  - IBS-C (37.7%) 192,900/346,600
  - IBS-D (30.7%) 157,100/282,200
  - IBS-M (31.6%) 161,700/290,500
Lowest estimate reported in individual studies 8.4% 
  - Overall (100%) 229,900/412,900
  - IBS-C (37.7%) 86,600/155,700
  - IBS-D (30.7%) 70,600/126,800
  - IBS-M (31.6%) 72,600/130,500

IBS-C: Constipation-predominant IBS; IBS-D: diarrhea-predominant IBS; IBS-M: mixed stool pattern or alternating stool 
pattern IBS. *The relative distribution of IBS subtypes has been computed from the pooled estimates of the proportion meta-
analyses showed in Figure 5. As the global sum was not totaling 100% (96.1%, due to unbalanced weights of the included 
studies), we multiplied each estimate for the ratio between 100 and 96.1. AUsing the lowest and highest estimates of the overall 
prevalence of IBS in Italy. BPooled estimates have been extracted from the proportion meta-analysis showed in Figure 4.
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and universally accepted instrument to measure 
IBS severity. Indeed, establishing a clear, stan-
dardized definition of severe IBS could poten-
tially help practitioners identify more appropriate 
and effective treatments and may, in turn, lessen 
patient suffering38.

Conclusions

With these caveats, this work has clear im-
plications for both future research and clinical 
practice. No less than 230,000 Italian citizens are 
currently suffering from severe IBS, requiring 

Figure 5. A, Proportion meta-analysis estimating the percentage of IBS-C among IBS patients with severe symptoms. B, 
Proportion meta-analysis estimating the percentage of IBS-D among IBS patients with severe symptoms. C, Proportion meta-
analysis estimating the percentage of IBS-M among IBS patients with severe symptoms.
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appropriate treatment and recognition by health-
care providers. This estimate can be used as a 
minimum, most likely underestimated basis for 
targeted public health policies.
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