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Epidemiology of Irritable Bowel Syndrome: A Systematic Review 
and Meta-Analysis

Abstract

Background: Irritable Bowel Syndrome (IBS) is one of the 
most common functional bowel disorders, but its prevalence 
appears to vary widely between different countries. In this 
systematic review and meta-analysis, we aimed to provide 
an updated comprehensive estimate of IBS prevalence at the 
country, regional, and global levels.

Methods: The PubMed, EMBASE and Web of Science 
databases were searched (from January 1990 to December 
2022), and eligible studies reporting the prevalence of IBS 
were selected. We extracted the prevalence data from the 
included studies, and the meta-analysis was completed us-
ing a random-effects model.

Results: In total, 131 publications reporting 133 records 
from 39 countries with 292,951 participants were identified 
for our analysis. The global pooled prevalence of IBS was 
15.0% (95% CI: 13.4%-16.6%), and the pooled prevalence of 
IBS varied substantially between countries and regions. The 
highest pooled prevalence of IBS was 18.9% in South Ameri-
ca, and the lowest was 11.0% in Southeast Asia. The pooled 
prevalence of IBS in females was 15.0%, while that in males 
was 11.0%. The pooled prevalence of IBS was 14.2% from 
1990 to 2000, 11.4% from 2001 to 2010 and 16.5% from 
2011 to 2022.

Conclusion: The present meta-analysis provides compre-
hensive and useful information on the epidemiology of IBS. 
The prevalence of IBS varies strikingly by country and region, 
even when the same diagnostic criteria were applied. Fur-
thermore, future studies will be needed to assess the preva-
lence of IBS as the prolonged symptoms of COVID-19 infec-
tion.
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Introduction

Irritable Bowel Syndrome (IBS) is a chronic functional bowel 
disorder characterized by abdominal pain or discomfort asso-
ciated with a change in stool form or frequency [1,2]. Studies 
have shown that IBS affects 7% to 21% of the general popula-
tion worldwide [3,4]. The prevalence of IBS varies by country 
and population. It has been reported that the global prevalence 
of IBS in adults is approximately 8.8%, 7.1% in North America 
and 12.6% in Asia [5,7]. Defined by the Rome IV criteria, it can 
be classified as constipation-predominant (IBS-C), diarrhea-pre-
dominant (IBS-D), mixed stool pattern (IBS-M), and amorphous 
type (IBS-U) [8]. Studies have revealed that IBS is more common 
in females than in males in the Western world [9]. This may be 
related to female estrogen, which promotes the improvement 
of intestinal sensitivity or immune dysfunction [10,11]. While 
the causes of IBS are still not completely clear, it is believed that 
they are induced by psychosocial status, food intolerance, infec-
tion, and vitamin D deficiency [12,16]. The natural history of IBS 
is one of relapsing and remitting symptoms, which can nega-
tively affect quality of life and work productivity and represent 
a considerable economic burden [8,17,19]. Thus, it is important 
to estimate the global prevalence of IBS to understand the dis-
tribution and burden of this disease.

In the absence of a diagnostic gold standard for IBS, the 
symptom-based diagnostic criteria were developed by con-
sensus among experts in the field. These criteria to define IBS 
have evolved over the years, with the Rome III criteria in use 
since 2006 and the Rome IV criteria published in 2016. Thus, 
when using the different criteria, there may be a difference in 
the prevalence of IBS. Although the prevalence of IBS has been 
studied systematically, a few previous studies were using the 
historical definitions of IBS[5,20]. Only six studies reported 
prevalence according to the Rome IV criteria [21]. Concurrently, 
since COVID-19 pandemic in 2019, the Post-COVID-19 Syndrome 
(PCS) has raised serious concerns, as a complex and multifacto-
rial condition that involved with the gastrointestinal symptoms, 
such as diarrhea, nausea, and abdominal pain. It was reported 
that that SARS-CoV-2 infection can result in the development of 
IBS that may be part of a systemic PCS [22,23].

Therefore, to understand the epidemiology of IBS more com-
pletely, we conducted a systematic review and meta-analysis to 
provide a comprehensive estimate of IBS prevalence and its 
changing trends between 1990 and 2022.

Methods

Search strategy: In this systematic review, we searched the 
PubMed, EMBASE and Web of Science databases for published 
literature between January 1990 and December 2022. The lit-
erature was searched by using a comprehensive set of search 
terms. Terms used in this search included a combination of the 
following terms and their corresponding synonyms: irritable 
bowel syndrome, IBS, irritable colon, spastic colon, functional 
adj5 bowel, combined with the set operator “OR”. There were 
no language restrictions. Further search strategies are detailed 
in Supplementary Table 1.

Data screening and extraction: To be eligible [21], studies 
had to recruit at least 50 participants and studies were limited 
to cross-sectional surveys that reported the prevalence of IBS. 
Two independent authors (LCP and YYY) screened all citations 
and identified the eligible studies. Any disagreements were re-
solved by discussion to reach consensus and, when necessary, 

involved a third review author (LL). The authors (ZY,LX) devel-
oped a data extraction form of which parts were adapted from 
the Checklist for Prevalence. Study data were also extracted and 
cross-checked by two investigators independently. From each 
included study, the following data were extracted: publication 
year, the name of the first author, country of study population, 
study period, sample size, mean or median of participants’ age, 
the number of males and females, the number of participants 
with IBS, the number of males and females with IBS, the crite-
ria used to define IBS, the method of data collection (interview, 
self-completed questionnaire and telephone) and the number 
of IBS subtypes (IBS-C, IBS-D, IBS-M, IBS-U and IBS-A). When 
data were missing or unsuitable for analysis, we contacted the 
authors to request further information.

Study quality assessment: The bias risk of the included stud-
ies was evaluated using the risk of bias tool developed specifi-
cally for prevalence studies [24]. Based on this scale, studies 
were assessed in terms of selection bias, nonresponse bias, 
measurement bias, and analysis bias. This scale consisted of 
10 items, and each study was given a total risk score from 0 to 
9. Studies with a score of 4 or more were classified as having 
a higher risk of bias. Risk of bias assessments were conducted 
independently by two reviewers (LCP and YYY), and any discrep-
ancies in rating were resolved by a third reviewer (LL) through 
discussions and consensus. The results of the bias risk analysis 
are shown in Supplementary Table 2.

Statistical analysis: Heterogeneity between studies was esti-
mated by using the I2 statistic, and the χ2 test with a P value was 
used to define a statistically significant degree of heterogene-
ity. Due to the expected high heterogeneity, data were pooled 
by using a random-effects model to give a more conservative 
estimate of the prevalence of IBS. The prevalence of IBS was 
compared according to the geographic region, country, publica-
tion year, gender, criteria used to define IBS and subtype of IBS 
(IBS-D, IBS-C, IBS-M, IBS-U) by using an odds ratio (OR) with a 
95% Confidence Interval (CI). We conducted influential analyses 
by serially excluding each study to estimate the effect of indi-
vidual studies on the overall prevalence estimates. The publica-
tion bias was assessed by applying the funnel plot and Egger’s 
test in the meta-analysis. All analyses were performed using R 
software (version 4.0.3). A P value of <0.05 was considered sta-
tistically significant.

Results

Study selection and characteristics: Of the 7,502 identified 
records, 981 duplicate citations were excluded. After screening 
the titles and abstracts, 544 potentially relevant articles were 
independently reviewed for full text. In total, 131 studies from 
39 countries were included in the final meta-analysis. A flow 
chart of the study selection is presented in Figure 1. Detailed 
characteristics of all included studies are summarized in Sup-
plementary Table 3. Forty-three studies were conducted in the 
Western Pacific region, twenty-nine studies in the European re-
gion, twenty-eight studies in the Eastern Mediterranean region, 
fifteen studies in North America, nine studies in Southeast Asia, 
eight studies in South America, and one study in the African 
region. Among the included studies, 292,951 participants were 
identified to calculate the global prevalence of IBS.

Global prevalence of IBS according to region and country: 
The pooled global prevalence of IBS conducted in this meta-
analysis was 15.0% (95% CI: 13.4%-16.6%). By Egger’s test, there 
was less likely publication bias in this meta-analysis (P=0.22). 
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The majority of studies were conducted in China and the USA. 
In all, the pooled prevalence of IBS ranged from 0% to 10% in 7 
countries (LK, FI, FR, AL, IN, BD, AU), 10% to 15% in 12 countries 
(UK, IR, CA, MY, PL, NO, KR, CN, PE, ES, JO, RO), 15% to 20% in 
12 countries (US, NG, DE, JP, IT, ID, MT, TR, SA, BR, RU, BG) and 
>20% in 8 countries (LB, CO, CL, HR, PS, BE, PK, EG). The high-
est and lowest prevalence of IBS occurred in Egypt (31.7%, 95% 
CI: 21.7%-36.4%) and Sri Lanka (5.0%, 95% CI: 4.1%-5.9%). The 
prevalence of IBS by country is shown in Figure 2. The pooled 
prevalence of IBS according to geographic location is provided 
in Table 1. The highest prevalence of IBS was in the South Amer-
ican region (18.9%, 95% CI, 95% CI: 15.3%-22.8%), followed 
by the Eastern Mediterranean (17.5%, 95% CI: 13.8%-21.5%), 
African (16.6%, 95% CI: 15.0%-18.3%), European (15.9%, 95% 
CI: 12.7%-19.3%), North American (14.5%, 95% CI: 9.0%-21.2%) 
and Western Pacific regions (13.2%, 95% CI: 10.7%-15.8%). 
The lowest prevalence of IBS was in the Southeast Asia region 
(11.0%, 95% CI: 5.8%-17.6%).

Prevalence of IBS according to study year, criteria used to 
define its presence and method used to collect symptoms: Of 
the identified and eligible studies, five studies were conducted 
between 1990 and 2000, thirty-six studies were conducted be-
tween 2000 and 2010, and ninety-two studies were conducted 
from 2010 onward. The pooled prevalence of IBS was 14.18% 
(95% CI: 10.23%-18.66%) between 1990 and 2000, 11.38% (95% 
CI: 8.74%-14.32%) between 2000 and 2010, and 16.52% (95% 
CI: 14.59%-18.55%) between 2010 and 2022. Meta-regression 
demonstrated an association between pooled prevalence of 
IBS and study year (P<0.05), which is shown in Figure 3. In this 
study, the majority of studies used the Rome III criteria to diag-
nose the presence of IBS. Only four studies used the Manning 
criteria, five studies used the Rome I criteria, twenty-nine stud-
ies used the Rome II criteria, and twenty-six studies used the 
Rome IV criteria. The prevalence of IBS was highest when the 
Rome III criteria were used (16.66%; 95% CI: 14.33%-19.12%) 
and lowest when the Rome I criteria were used (10.56%; 95% 
CI: 4.94%-17.97%). The majority of studies used self-completed 
questionnaires to collect symptoms of IBS. Four studies used 
the telephone, and twenty-three studies used face-to-face in-
terviews for the survey. Compared with studies that conduct-
ed over the telephone or a face-to-face interview, the pooled 
prevalence of IBS was the highest in studies that used a self-
completed questionnaire. The pooled prevalence of IBS accord-
ing to the study year, criteria used to define and method used 
to collect symptoms is provided in Figure 4.

Prevalence of IBS according to IBS subtype, age and gender: 
Sixty-two studies reported the predominant stool pattern in the 
IBS-C and IBS-D subtypes. In these studies, the prevalence of 
IBS-C and IBS-D was 23.9% (95% CI: 20.2%-27.9%) and 24.9% 
(95% CI: 21.9%-28.1%), respectively. Forty-seven studies re-
ported that the prevalence of IBS-M was 37.1% (95% CI: 31.3%-
43.1%), and forty-four studies reported that the prevalence 
of IBS-U was 13.6% (95% CI: 10.3%-17.7%). We also dichoto-
mized the three groups for age according to <=18 years, 18-50 
years and >=50 years. Eighty-six studies provided extractable 
data about age that could be pooled. The pooled prevalence 
of IBS in those aged 18 years or younger was 16.23% (95% CI: 
11.50%-21.59%), in those aged 18-45 years was 15.95% (95% 
CI: 13.45%-18.61%) and in those aged 50 years or older was 
15.10% (95% CI: 10.29%-20.63%). Meta-regression was used to 
explore the association between the prevalence of IBS and age 

group. The prevalence of IBS decreased modestly with increas-
ing age in these studies, but none of these differences were 
statistically significant (P=0.79). According to the gender of the 
participants, ninety-two studies reported the prevalence of IBS. 
The pooled prevalence of IBS was higher in women than in men 
(15.0% [95% CI, 13.3%-17.8%] vs. 11.0% [95% CI: 9.8%-12.9%]), 
and the OR for IBS in women compared with men was 1.49 
(95% CI: 1.35-1.82). The pooled prevalence of IBS according to 
the IBS subtype, gender and age is provided in Figure 4.

Figure 1: Flow chart of study selection.

Figure 2: The pooled global prevalence of IBS by country. White 
area indicates no data are available.
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Table 1: Pooled prevalence of IBS by regional and country.

Region/country Number of studies Number of subjects Pooled prevalence estimate (95% CI) Heterogeneity I2

African Region 1 2000 16.6(15.0,18.3) -

Nigeria   1    2000 16.6(15.0,18.3) -

Eastern Mediterranean Region 28 56375 17.5(13.8,21.5) 99.60%

Egypt     1    382 31.7(27.1,36.4) -

Iran      7 38692 10.5(4.4,18.8) 99.90%

Jordan    1    1492 13.7(12.0,15.5) -

Lebanon   2    1366 20.1(18.0,22.3) 0.00%

Pakistan  2    546 31.5(24.8,38.6) 65.40%

Saudi Arabia 15    16156 18.5(14.1,23.3) 97.90%

European Region 29 47870 15.9(12.7,19.3) 98.90%

Albania   1    502 8.6(6.3,11.2) -

Belgium   1    454 30.2(26.0,34.5) -

Bulgaria  1    1896 20.0(18.2,21.8) -

Croatia   1    703 29.2(25.9,32.6) -

Finland   1    3631 5.1(4.4,5.8) -

France    2 57813 8.5(1.2,21.6) 99.80%

Germany   2    2791 16.7(15.3,18.1) 0.00%

Italy     1    653 16.9(14.1,19.8) -

Malta     1    192 17.7(12.7,23.4) -

Norway    2    4972 11.5(5.6,19.2) 93.60%

Palestine 1    1351 30.1(27.6,32.5) -

Poland    1    386 10.9(8.0,14.2) -

Romania   1    338 14.5(11.0,18.4) -

Russia 1 449 19.6(16.1,23.4) -

Spain     2    624 13.6(9.8,18.0) -

Turkey    9    9543 18.2(11.4,26.1) 97.40%

UK        2    3614 10.4(0.1,34.9) 99.70%

North America 15 36133 14.5(9.0,21.2) 99.40%

Canada    2    6751 10.7(0.0,36.5) 99.80%

USA      13 55368 15.2(9.1,22.4) 99.30%

South America 8 4834 18.9(15.3,22.8) 87.30%

Brazil    1    246 19.5(14.8,24.7) -

Chile     2    2275 23.2(14.0,33.8) 95.20%

Colombia  2    1603 22.1(18.2,26.3) 72.40%

Peru      3    710 13.2(10.8,15.8) 0.00%

South-East Asia Region 9 14887 11.0(5.8,17.6) 98.20%

Bangladesh 3    6903 9.5(5.7,14.1) 97.10%

India     2    4967 9.1(0.9,24.7) 97.20%

Indonesia 3    854 17.0(2.8,39.7) 98.10%

Sri Lankan 1    2163 5.0(4.1,5.9) -

Western Pacific Region 43 130852 13.2(10.7,15.8) 99.00%

Australia 2    1158 9.7(7.8,11.9) 27.90%

China    20    106341 13.0(9.9,16.4) 99.20%

Japan     7    9332 16.7(11.5,22.7) 98.10%

Korea    10    12075 12.9(6.2,21.7) 98.10%

Malaysia  4 1946 10.7(5.5,17.3) 95.80%
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Figure 3: Meta-regression examining the association between 
pooled rate and study year. Circles represent individual record. Red 
line represents the linear regression equation.

Figure 4: Forest plot of random-effects meta-analysis evaluating 
the pooled prevalence of IBS according to subgroups.

Discussion

This global large-scale systematic review and meta-analysis 
provided a comprehensive overview of the prevalence of IBS, 
which included 131 studies. This meta-analysis extracted data 
from the available and identified study that reported the preva-
lence of IBS. The prevalence ranged from 1.1% to 47.5% accord-
ing to the geographic location, and the pooled global prevalence 
of IBS was 15.0% (95% CI: 13.4%-16.6%). Most of the studies re-
ported were in the Western Pacific Region, while research in Af-
rica was relatively scarce. Notably, the pooled prevalence of IBS 
varied strikingly, not only related to the geographic region but 
also the diagnostic criteria used to define IBS and the investiga-
tion method. Besides, the pooled prevalence of IBS was lower 
with the Rome IV criteria at 14.2%, compared with 16.7% with 
the Rome III criteria. It has suggested that compared with the 
Rome III, the stricter criteria of Rome IV could lead to a lower re-
ported prevalence of IBS because fewer individuals would meet 
the updated criteria. A recent meta-analysis in 2020 reported 
the similar findings in terms of variability in the prevalence of 
IBS [21]. 

In addition, it appeared that the prevalence of IBS might be 
lower when individuals were interviewed rather than when 
they were allowed to self-administer the questionnaire. The 
prevalence of IBS was influenced by the mode of assessment. 
A recent study directly comparing the prevalence of disorders 
of gut brain interaction (DGBI) found that DGBI were only half 
as prevalent when assessed with household vs Internet surveys 
[25]. While, the finding of this study appears that the effect of 
the type of assessment is relatively small and the prevalence of 
IBS might be partly due to underreporting of symptoms when 
individuals were questioned directly. Moreover, this study 
showed that the prevalence of IBS has an increasing trend 
over time from 1990 to 2022, which is consistent with the re-
search results published in 2012 (5). The reasons for the find-
ings are unclear but might be as follows. First, since different 
criteria have been used over time, it might be accounted for the 
changes in prevalence of IBS. Second, it has been shown that 
COVID-19 led to significantly higher prevalence of Functional 
Gastrointestinal Disorders [22]. The included study in this meta-
analysis during the COVID-19 pandemic from 2020 to 2022 are 
considered to increase the prevalence of IBS. Future epidemio-
logical surveys are needed to provide the prevalence of IBS after 
the SARS-CoV-2 infection.

Furthermore, our results have showed that the prevalence of 
IBS in females was slightly higher than that in males worldwide 

[26-28]. The pooled prevalence of IBS was 15.0% in females and 
11.0% in males. In contrast to the previous clinical research, this 
study seems to reveal only a small difference between males 
and females. Because the population-based studies included 
in this review may include subjects with ‘organic’ causes of 
the IBS-type symptoms. Besides, the pooled prevalence of IBS 
in those aged 18 years or younger was 16.23%, that in those 
aged 18-50 years was 15.95% and that in those aged 50 years 
or older was 15.10%. Thus, the prevalence of IBS appeared to 
decline modestly with increasing age. Similar to our findings, 
these studies showed that the prevalence of IBS varied accord-
ing to age group [29-31]. When the predominant stool pattern 
with IBS was examined, IBS-M was the most prevalent, which 
was consistent with this study reported [32]. Meanwhile, IBS-U 
was the least prevalent and the difference was not statistically 
significant. 

There are several limitations of this study. First, with limited 
generalizability considering the lack of data in some regions 
and countries, this study only reported 39 countries globally. 
Second, although the sources of heterogeneity were explored, 
there was significant heterogeneity between studies when data 
were pooled in almost all instances. It was still limited by the 
lack of information in the original studies, including age, sex, 
and subtype of IBS. This heterogeneity was not explained by 
any of the subgroup analyses we conducted. Finally, it should 
be noted that the diagnostic criteria for IBS in this study do not 
necessarily equate to a definitive diagnosis of IBS. There might 
be other organic conditions, including celiac disease, small in-
testinal bacterial overgrowth, or inflammatory bowel disease, 
that mimic IBS or lead to similar symptoms. In conclusion, more 
future epidemiological research reporting the prevalence of 
IBS in the general population is needed, in particular the SARS-
CoV-2 infection.
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