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Abstract
Purpose  Irritable bowel disease and endometriosis are two common diseases characterized by chronic inflammation state 
and recurrent abdominal pain. As a consequence of sharing of symptoms and chronic inflammation, endometriosis and IBS 
may coexist and be misdiagnosed and this leads to delays in diagnosis, mismanagement, and unnecessary testing. In recent 
years, some studies have found higher risk of IBS in women with endometriosis, compared to women without endometrio-
sis. To provide a general overview, we performed a systematic review and a meta-analysis on published data on this issue.
Methods  By a systematic literature search selection process, 11 studies were identified for the current study: 2 prospective 
and 2 retrospective cohort studies, 4 case–control studies, 1 cross-sectional study and 2 clinical series.
Results  When we meta-analysed data about the prevalence of IBS in women with endometriosis, the overall OR (95%CI), 
compared to women without endometriosis was 3.26 (1.97–5.39) with no statistically significant heterogeneity. All three 
studies considering the incidence of IBS in women with a previous diagnosis of endometriosis showed about twofold greater 
risk among women with endometriosis than women without. Likewise, in the random effects model of the meta-analysis, 
the overall OR of history of IBS in women with endometriosis was 3.10 (95% CI 2.06–4.67), with no heterogeneity between 
three studies considered.
Conclusion  This meta-analysis provides epidemiological evidence of a link between endometriosis and IBS, highlighting 
two or more times higher risk of IBS in women with endometriosis compared to women without the condition.

Keywords  Endometriosis · Irritable bowel syndrome · Systematic review · Meta-analysis

Introduction

Irritable bowel syndrome (IBS) is a functional gastrointes-
tinal disorder, characterized mainly by chronic inflamma-
tion state and recurrent abdominal pain. Based on 55 studies 
included in a meta-analysis involving 83,330 women, the 
pooled IBS prevalence according to female gender was 14% 
(95% CI, 11.0%–16.0%) [1]. There is no invasive diagnos-
tic test for IBS: the diagnosis is based on the presence of 
symptoms. Classical symptoms of IBS are abdominal pain 
and discomfort with changes in bowel habits in the absence 
of organic disease. A panel of international experts in the 
field of functional gastrointestinal disorders has developed 
the Rome criteria with subsequent several revisions to obtain 
a useful common criterion to clinically diagnose IBS [2].

Endometriosis is a chronic inflammatory disease charac-
terized by the presence of endometrium tissue outside the 
uterine cavity. Symptoms typically include abdominal pain, 
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dysmenorrhea and dyspareunia and can significantly com-
promise the quality of life of affected women. The pathogen-
esis of endometriosis is clearly defined not yet, but endome-
triosis is considered a multifactorial disorder where chronic 
inflammation is created and maintained by multiple factors, 
where secretion of cytokines and increased mast cells num-
ber play a role [3].

As consequence of sharing of symptoms and chronic 
inflammation, endometriosis and IBS may coexist and be 
misdiagnosed, even among experienced gynaecologists, 
and this leads to delays in diagnosis, mismanagement, and 
unnecessary testing.

In recent years, some studies have found higher risk of 
IBS in women with endometriosis, compared to women 
without endometriosis [4–6]. To provide a general overview 
of available evidence about the relation between endome-
triosis and IBS, we performed a systematic review and a 
meta-analysis on published data on this issue.

Materials and methods

A systematic literature search was performed using the 
electronic databases MEDLINE and EMBASE from 1990 
to November 2019. The search terms “endometriosis” and 
“irritable bowel syndrome” were used as a combination of 
free text and as Medical Subject Heading (MeSH) terms.

Two authors (F.C. and S.C.) reviewed the papers and 
independently selected the articles eligible for the system-
atic review and discrepancies were resolved by discussion. 
Furthermore, they reviewed reference lists of the retrieved 
papers to identify any potential additional studies that could 
be included. If multiple published reports from the same 
study were available, only the one with the most detailed 
information was included. Studies were selected for the 
review if they met all of the following criteria:

–	 study reporting original data;
–	 diagnosis of endometriosis and IBS was defined;
–	 estimates of the association between IBS and endome-

triosis or number or percentage of subjects with endome-
triosis and with or without IBS diagnosis;

–	 full-length articles, published in English.

For each study, the following information was collected: 
first author’s last name; year of publication; country of ori-
gin; study design; number of subjects; age, if available; rela-
tive risks (RR), hazard ratios or odds ratios (OR) of endome-
triosis and corresponding 95% confidence intervals (CI) for 
IBS or frequency distribution to calculate them; covariates 
adjusted in the statistical analysis.

We combined the OR estimates from each study and 
computed unadjusted OR from the exposure distributions 

of cases and controls as reported in the publications when 
adjusted estimates were not available. We obtained the sum-
mary estimates of the OR for IBS in patients with endome-
triosis vs patients without, using the random-effect models. 
Sensitivity analysis was also performed.

We assessed the heterogeneity among studies using the 
χ2 test [7] and quantified it using the I2 statistic, which 
represents the percentage of the total variation across stud-
ies that is attributable to heterogeneity rather than chance 
[8]. Results were defined as heterogeneous for P values less 
than 0.10 [7].

The present review and meta-analysis were conducted 
according to the PRISMA (Preferred Reporting Items for 
Systematic reviews and Meta-Analyses) guideline [9]. Infor-
mation on the methodological quality of included studies 
was assessed based on the Methodological Index for Non-
Randomised Studies (MINORS), a validated instrument that 
is designed for the assessment of methodological quality of 
non-randomized studies [10]. Briefly, for non-comparative 
studies, it uses eight pre-defined items and the maximum 
score is 16. For comparative studies, the global ideal score 
is 24, based on 12 items.

All analyses were performed using Review Manager 
(RevMan; computer program, version 5.3; The Nordic 
Cochrane Centre, The Cochrane Collaboration, Copenha-
gen, Denmark, 2014).

Results

Figure 1 shows the PRISMA flow diagram of the litera-
ture search and selection process: 298 records identified 
through Medline/Embase database searching, after dupli-
cates removed, were reviewed. After the exclusion of 272 
records, 26 articles were fully reviewed and a total of 11 
studies were identified for the current study.

The main methodological characteristics of identified 
papers are presented in Table 1: we selected two prospective 
studies [11, 12], two retrospective cohort studies [5, 13], four 
case–control studies [4, 6, 14, 15], one cross-sectional stud-
ies [16] and two clinical series, consecutive women under-
went laparoscopy [17] and consecutive women referred to 
IBS center [18]. Two studies were conducted in the USA, 
two in the UK, three in Europe (Netherlands, Denmark and 
Sweden), one in New Zealand, one in Australia, one in Tai-
wan and one in Egypt.

Frequency (prevalence) of IBS in women 
with endometriosis without comparison group

Three studies have considered the frequency of IBS in clini-
cal data of women with endometriosis.
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In a Canadian cohort of 373 women with endometriosis, 
52% had a diagnosis of IBS according to the Rome III crite-
ria and women with a history of minimal-mild endometriosis 
had more severe IBS symptoms compared with women with 
a history of moderate–severe endometriosis [12].

In a prospective study, in 98 women with endometriosis 
laparoscopically confirmed, 15 women also had IBS, diag-
nosed with Rome III criteria [11]. In a series of 290 women 
with a diagnosis of endometriosis confirmed on histology, 60 

(20.7%) women had previously been diagnosed with IBS, but 
it was not specified the criteria used for the IBS diagnosis [17].
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Fig. 1   PRISMA flow diagram of the literature search and selection process
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Frequency (prevalence) of IBS in women 
with endometriosis compared to women 
without endometriosis

Three case–control studies and one cross-sectional study [4, 
6, 15, 16] reported the prevalence of IBS in women with and 
without endometriosis.

In a British national case–control study (data retrieved 
from the General Practice Research Database), the risk of 
IBS diagnosis was 2.6 (95% CI 2.3–3.0) when compared to 
the controls [4].

In a smaller British case–control study on visceral hyper-
sensitivity, in 40 patients with laparoscopically confirmed 
endometriosis, 60% had Rome III positive, compared to 0% 
in women without endometriosis [15]. In Sweden case–con-
trol study, IBS had shown to be associated with endometrio-
sis and the adjusted OR was 2.58 (95% CI 1.01–6.63) [6].

In the Danish cross-sectional study, 59.8% of women 
with endometriosis had IBS diagnosis based on the Rome 
III diagnostic criteria, compared to 28.4% of women without 
endometriosis. When the analysis was restricted to women 
without bowel involved endometriosis the proportion of IBS 
(ROME III diagnostic criteria) was higher in women with 
endometriosis, compared to women without endometriosis 
(OR 5.16, 95%CI 2.58–10.30) [16].

In the random effects model of the meta-analysis, the 
overall OR (95%CI) of IBS in women with endometrio-
sis, compared to women without endometriosis was 3.26 
(1.97–5.39) with no statistically significant heterogeneity. 
When, in sensitivity analysis, study of Issa et al. [15] was 
excluded, the overall OR remained 2.72 (2.24–3.31) (Fig. 2).

Diagnosis (incidence) of IBS in women with previous 
diagnosis of endometriosis

Three studies have considered the incidence of IBS in 
women with a previous diagnosis of endometriosis.

In the British national case–control study, when the anal-
ysis was restricted to women with IBS diagnosis after the 
earliest date of endometriosis diagnosis and without a previ-
ous IBS diagnosis, endometriosis was associated with IBS 
(OR 2.5—95% CI 2.2–2.8) [4].

In a retrospective study, based on a cohort from National 
Health Insurance in Taiwan, the hazard ratio of IBS diagno-
sis was 1.94-fold (95%CI 1.68–2.25) higher for patients with 
endometriosis than for patients without endometriosis. After 
adjustment for urbanization level, monthly income, residen-
tial region and comorbidities, the hazard ratio within the 
5 years follow-up period was 1.79 times (95% CI 1.55–2.07) 
greater among women with endometriosis than the compari-
son patients [5].

In American cohort of women [13], where the data were 
extracted from a database of insurance claims, cases were Ta
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women with clinical diagnoses of endometriosis (recorded 
using codes from the International Classification of Dis-
eases, ICD-9) on two or more outpatient claims or one 
or more inpatient claims, whereas control patients had no 
claims with an endometriosis diagnosis during the same 
2006–2015 period: the hazard ratio for developing IBD 
among endometriosis patients compared to controls was 3.4 
(95% CI 3.0–3.8). When cases were restricted to women 
with laparoscopically confirmed endometriosis, the adjusted 
hazard ratio was 2.9 (95% CI 2.5–3.5). Having only data 
expressed as hazard ratio, we cannot include this study in 
the meta-analysis.

In the random effects model of the meta-analysis, the 
summary OR from two studies [4, 5] of incidence of IBS 
subsequent endometriosis diagnosis was 2.11 (95% CI 
1.83–2.43), compared to women without endometriosis, 
with no statistically significant heterogeneity (data not 
shown).

History of IBS in women with endometriosis

Three studies have investigated the presence of a history 
of IBS in women with a diagnosis of endometriosis. In the 
previously quoted British national case–control study, when 
the analyses included only women with an IBS diagnosis 
referred to the period before the first diagnosis of endome-
triosis, the OR for IBS in women with endometriosis was 
3.5 (95% CI 3.1–3.9), compared to women without the con-
dition [4].

In the Danish cross-sectional study, the OR of having a 
history of IBS in women with endometriosis (adjusted for 
age, education and gastroenterological comorbidity) was 
4.48 (95%CI 1.81–11.06), compared to women without 
endometriosis [16].

In Egyptian case–control study, significantly higher pro-
portion of women with endometriosis than controls (29.1% 
vs 16.6%, P < 0.01) reported a history of IBS [14].

In the random effects model of the meta-analysis, the 
overall OR of history of IBS in women with endometriosis 
was 3.10 (95% CI 2.06–4.67), with no heterogeneity between 
studies (Fig. 3).

Frequency of concurrent endometriosis in women 
with IBS

A retrospective analysis of 160 women with a confirmed 
diagnosis of IBS (Rome III positive) attending a specialist 
IBS service in New Zealand, 59 (37%) were found to have 
reported a history or recent diagnosis of endometriosis [18].

Discussion

The present meta-analysis confirms evidence of the associa-
tion between IBS and endometriosis, analysed as prevalence, 
incidence and history of IBS in women with endometriosis: 
the frequency of IBS was higher in women with endometrio-
sis compared to women without endometriosis in all stud-
ies where this comparison was analysed [4, 6, 13, 16], also 
though with different percentage values, even comparing the 
values within the same type of studies.

Few data are available in the relation between severity 
and site of endometriosis and IBS, but the Canadian study 
reported higher IBS severity score in women with a history 
of minimal to mild endometriosis, compared with women 
with moderate to severe disease [12].

Potential bias should be considered. There are no spe-
cific tests for IBS [2]. The diagnosis is mainly based on the 

Fig. 2   Study-specific and summary OR of IBS prevalence in women with endometriosis compared with controls
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presence of symptoms. The development of ROME criteria 
has produced an internationally recognized diagnostic cri-
terion, but not all of the studies used this diagnostic tool 
[2, 19]. Moreover, using data from public databases (for 
instance, data from insurance claims), the prevalence of IBS 
could be underestimated. As regards endometriosis, the gold 
standard for diagnosis is based on laparoscopy, but due to 
its invasiveness, in the clinical practice is limited to selected 
patients, thus not all of the studies reported histologically 
confirmed diagnosis of endometriosis.

Another limitation could be that not all of the studies 
distinguish the location of the endometriotic tissue. In 
two studies, only 7.6% and 9% of women with endome-
triosis reported intestinal involvement [11, 17]. In Sweden 
case–control study [6] and in Danish cross-sectional study 
[16], ovarian endometriosis was most common localization 
and bowel endometriosis was present in 19.8% and 49% of 
women, respectively, but when women with bowel endo-
metriosis were excluded from the analyses, increased risk 
of IBS still was present [16].

When endometriosis coexists with IBS, the medical or 
surgical treatment of one disease can modify the clinical 
course of the other [20]. An Italian study indicated that the 
removal of lesions in women with bowel endometriosis 
experienced significant improvement in IBS symptoms [21]. 
Conversely, in a Dutch study, following recto-sigmoid resec-
tion for endometriosis, women still experienced IBS more 
frequently than healthy controls [22]. Furthermore, the treat-
ment of IBS with a low-FODMAP diet resulted effective in 
women with bowel symptoms and endometriosis [18], whilst 
hormonal therapy experienced conflicting results [23–25].

Because the symptoms overlap, there is a risk of mis-
diagnosis between the two conditions. It is conceivable 

that in women with endometriosis the diagnosis of IBS 
can be less probable due to misclassification of symptoms 
and consequently give an underestimate of the association. 
Otherwise, it is possible that physicians, awarded about the 
association between endometriosis and IBS, may search 
more carefully IBS in women with endometriosis and vice 
versa. This kind of bias should tend to overestimate the 
association. Thus, this potential diagnostic bias should be 
considered in the interpretation of the association between 
IBS and endometriosis.

Furthermore, given the use of observational data, we 
cannot establish whether the association between endome-
triosis and IBS is causal and in several published studies, 
the information on the temporal sequence of these patholo-
gies is lacking. In the two studies that have considered the 
incidence of IBS [4, 5], women with endometriosis are 
more likely to have a subsequent diagnosis of IBS then 
women without endometriosis, but this association should 
be interpreted with caution with regard to causality.

The association between endometriosis and IBS could 
be the result of shared risk and pathogenic factors, such 
as chronic inflammatory process and increased presence 
of mast cells [26, 27]. The research on inflammation in 
endometriosis almost completely mirrors that observed in 
IBS. The activation of mast cells and their degranulation, 
with subsequent release of lymphokines, tumour necro-
sis factor-α in the interstitial tissue, has been reported 
in both conditions [20]. The presence of pro-inflamma-
tory cytokines promotes the persistence of a situation of 
chronic inflammation. Considering the pathophysiological 
mechanism common to both IBS and endometriosis, in the 
presence of severe pelvic pain, the possible diagnosis of 
these two pathologies needs to be investigated.

Fig. 3   Study-specific and summary OR of history of IBS in women with endometriosis compared with controls
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Conclusion

Despite these limitations, this meta-analysis provides epi-
demiological evidence of a link between endometriosis 
and IBS, highlighting two or more times higher risk of 
IBS in women with endometriosis compared to women 
without the condition.
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