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Objective: To estimate the pooled odds ratio of endometriosis and irritable bowel syndrome, and to estimate the pooled prevalence of irritable bowel syndrome in patients with endometriosis.

Data sources: Using Cochrane Library, MEDLINE, Science Direct, ClinicalTrials.gov, Web of Science, and CINAHL, we conducted a systematic literature search through October 2021, using the key terms “endometriosis” and “irritable bowel syndrome.” Articles had to be published in English or Spanish. No restriction on geographical location was applied.

Methods of study selection: The following eligibility criteria were applied: full-text original articles; human studies; studies that investigated the association between endometriosis and irritable bowel syndrome. Two investigators screened and reviewed the studies. A total of 1,776 studies were identified in 6 separate databases. After screening and applying the eligibility criteria, a total of 17 studies were included for analyses. The meta-analysis of association between endometriosis and irritable bowel syndrome included 11 studies, and the meta-analysis on the prevalence of irritable bowel syndrome in endometriosis included 6 studies.

Tabulation, integration, and results: Overall 96,119 subjects were included in the main meta-analysis (11 studies) for endometriosis and irritable bowel syndrome, with 18,887 endometriosis patients and 77,171 controls. The odds of irritable bowel syndrome were approximately 3 times higher among patients with endometriosis compared with healthy controls (odds ratio 2.97; 95% confidence interval, 2.17 – 4.06). Similar results were obtained after subgroup analyses by endometriosis diagnosis, irritable bowel syndrome diagnostic criteria, and Newcastle-Ottawa Scale scores. Six studies reported prevalence rates of irritable bowel syndrome in women with endometriosis, ranging from 10.6 to 52%. The pooled prevalence of irritable bowel syndrome in women with endometriosis was 23.4% (95% confidence interval, 9.7 – 37.2).

Conclusion: Patients with endometriosis have an approximately threefold increased risk of developing irritable bowel syndrome. Development and recent update of Rome criteria has evolved the diagnosis of IBS, potential bias should still be considered as there are no specific tests available for diagnosis.

Systematic Review Registration: [https://www.crd.york.ac.uk/prospero/displa y_record.php?ID=CRD42018080611], identifier [CRD42018080611].
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Introduction

Endometriosis and irritable bowel syndrome (IBS) are two common medical conditions that markedly affect a substantial proportion of women and teenage girls, and even some menopausal women (1, 2). Even though they are two distinct conditions with different etiologies, a significant percentage of women experience both concurrently (3). Endometriosis, with an estimated worldwide prevalence ranging from 0.7 to 8.6%, (4) is characterized by the existence of endometrial-like tissue that has been disseminated beyond the uterine cavity. Patients with endometriosis commonly experience menstrual disturbance, infertility, abdominal and pelvic pain, and irregularities with bowel movements (5, 6).

Irritable bowel syndrome, which shares many clinical features with endometriosis, is a gastrointestinal disorder that primarily affects the large intestine, and is characterized by an array of symptoms such as alteration in bowel movements, abdominal discomfort, pain, and cramping (7). The prevalence of irritable bowel syndrome ranges from 0.4 (in India and Ghana) to 20.9% (in Singapore), with a pooled global prevalence of 5.9% (8). Moreover, approximately 61% of women and teenage girls are affected by irritable bowel syndrome (9).

Irritable bowel syndrome and endometriosis have a significant overlap in symptom presentation due to chronic inflammation thus leading to chronic pelvic pain (10). Endometriosis may even masquerade as irritable bowel syndrome in some patients (11). However, despite these similarities in clinical presentation, a recent nationwide study in the U.S. has shown that endometriosis increases the risk of irritable bowel syndrome approximately threefold (3). Possible explanations for this increased risk include chronic low grade inflammation resulting from mast cell activation, neuronal inflammation, leaky gut, and dysbiosis (12).

It is unclear if endometriosis is an independent risk factor for irritable bowel syndrome. The main purpose of this study was to quantify the association between endometriosis and irritable bowel syndrome, and to estimate the prevalence of irritable bowel syndrome in patients with endometriosis through pooled analysis.



Materials and methods


Sources

This systematic review and meta-analysis was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines and protocols (PRISMA-P) statement (13). The study protocol was registered in the PROSPERO database (University of York, United Kingdom).1 A systematic search of the following electronic databases was conducted to identify peer-reviewed literature from inception until October 2021: MEDLINE, Science Direct, ClinicalTrials.gov, Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, CINAHL, and Web of Science. Key words or MeSH terms used were “irritable bowel syndrome” AND “endometriosis.”



Study selection

Citation files from the searched databases were imported into Endnote reference management software and duplicates were removed. Using the eligibility criteria, two investigators independently screened titles and abstracts of the studies for relevance. The potential full texts articles were further assessed to be included in the review. Any disagreements between the authors were resolved with a discussion. Inclusion criteria were any observational or experimental studies that investigated both endometriosis and irritable bowel syndrome. Studies were included if irritable bowel syndrome was diagnosed by pre established criteria. Endometriosis had to be confirmed surgically, by clinical inspection, or reported as the International Classification of Diseases code for endometriosis. Meta-analyses, reviews, conference summaries, abstracts, case reports, opinions, letters, and animal studies were excluded. There was no search restriction for year of publication or the age group of patients. Articles were restricted to English and Spanish.



Data extraction and quality assessment

Data were extracted into a standardized data-collection sheet using the following headings: first author name, date of publication, study site, study design, irritable bowel syndrome diagnosis criteria, endometriosis diagnostic criteria, sample size, event rate, and quality assessment score. Two investigators (MN and PR) assessed the quality of all included studies using the Newcastle-Ottawa Scale (NOS), and the overall scores were recorded (14). NOS scale is widely used for assessing quality of each included study in meta-analyses and is based on ranking studies on according to the selection criteria, group comparability and ascertainment of exposure.



Data synthesis and analysis

Forest plots were generated with Review Manager version 5.4 (Nordic Cochrane Centre, Cochrane Collaboration, Denmark) and funnel plots were created with JASP statistical software. The primary outcome of the association of irritable bowel syndrome and endometriosis in this meta-analysis was performed using the random effects model to produce odds ratios (OR) with 95% confidence interval (CI). We conducted subgroup analyses based on diagnosis of endometriosis (surgical versus ICD-9-CM 617.x codes), method of diagnosis of irritable bowel syndrome, NOS scores (>6 vs. <6), and a combination of all criteria (endometriosis diagnosis; irritable bowel syndrome criteria; NOS score; and study design). In the subgroup analysis based on all criteria, studies were grouped as having met all criteria (surgical diagnosis of endometriosis, irritable bowel syndrome diagnosed with Rome criteria (15–17), NOS score > 6, and longitudinal studies), or not. This allowed for strong epidemiological evidence for the association between endometriosis and irritable bowel syndrome.

According to Rome III criteria, IBS patients can be classified into four subtypes and can be useful for treating specific symptoms of the patient. The subtypes include: IBS with diarrhea (IBS-D), IBS with constipation (IBS-C), IBS with mixed features (IBS-M) or IBS, unsubtyped. Whereas Rome IV criteria defined IBS as a functional bowel disorder in which recurrent abdominal pain is associated with defecation or a change in bowel habits.

A separate forest plot was generated for the prevalence of irritable bowel syndrome in patients with endometriosis, for studies that provided only prevalence data. The random effects model account for between-study heterogeneity by weighting studies similarly. Heterogeneity was assessed using the I2 statistic. Values of I2 > 50% were considered as indicative of large heterogeneity (18). We used the Begg’s and Egger’s funnel plot, which is a subjective visual method, to estimate risk of publication bias. A funnel plot that appears asymmetrical suggests publication bias. A p-value of <0.05 for all analyses was considered statistically significant. Although p-values are poor predictors of outcome, all quantitative studies included in our analyses mention p-values in accordance to the AM Stat recommendation.




Results


Search results and study inclusion

A total of 1,776 studies were identified in 6 separate databases. After removal of 168 duplicates, there were 1,608 eligible studies (titles/abstracts) which were independently screened by two reviewers. Of the 1,608 screened studies, 1,573 did not meet inclusion criteria and 35 full-text articles were reviewed. A total of 17 studies met criteria to be included in the systematic review. Eighteen studies were excluded for the following reasons: did not meet criteria; conference abstracts; reviews; letters; case series; and registered trials. The meta-analysis of the association of endometriosis and irritable bowel syndrome included 11 studies, and the meta-analysis on the prevalence of irritable bowel syndrome in endometriosis included 6 studies (see flow chart in Figure 1).
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FIGURE 1
Flow diagram shows the included studies for the systematic review and meta-analysis on endometriosis and irritable bowel syndrome.




Study characteristics

Overall 96,119 subjects were included in the main meta-analysis (11 studies) for endometriosis and irritable bowel syndrome association, with 18,887 endometriosis patients and 77,171 controls (patients without symptoms). The participants in the study by Ballard et al. (19) were already reported in the study by Seaman et al. (2), thus they were not added to the main meta-analysis twice. The meta-analysis on the prevalence of irritable bowel syndrome in endometriosis included 6,395 subjects. Almost all articles were published during the last decade, with two exceptions, which were published in 2005 and 2008. Of the 17 studies in this review, the majority were conducted in the United States, the United Kingdom, and Sweden. Table 1 describes the key characteristics of the included studies. Most studies used either Rome II (15), Rome III (16), Rome IV (17), or the visual analog scale for irritable bowel syndrome (VAS-IBS) (20) questionnaires to diagnose irritable bowel syndrome. Endometriosis diagnosis was confirmed either by laparoscopy or laparotomy. Each study had a quality assessment score between 5 and 10 on the Newcastle-Ottawa Scale (14), with most studies having a score of 7 or greater.


TABLE 1    Included study characteristics.
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Meta-analysis of studies

Of the 11 studies in the main meta-analysis (1–3, 10, 21–27), most were cohort and case control. Studies were conducted from 2005 to 2020, and sample sizes ranged from 80 to 36,456. In this meta-analysis the pooled odds ratio of endometriosis and irritable bowel syndrome was 2.97 (95% CI = 2.17 – 4.06), based on all selected criteria (see details in Figure 2). Odds ratio for the individual studies ranged from 1.69 (26) to 5.65 (10). There was a large heterogeneity in this study (I2 = 91%, [P < 0.00001]). In our subgroup analyses, the odds ratio for each subgroup was approximately 3, regarding endometriosis diagnosis (see Figure 3), criteria used for irritable bowel syndrome (see Figure 4), and NOS score (see Figure 5). Visual inspection of the funnel plot appears asymmetrical, suggesting the presence of publication bias (see Figure 7).


[image: image]

FIGURE 2
Forest plot by all criteria.



[image: image]

FIGURE 3
Forest plot by endometriosis diagnosis.
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FIGURE 4
Forest plot by IBS criteria.
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FIGURE 5
Forest plot by NOS score.
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FIGURE 6
Forest plot by prevalence of IBS.
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FIGURE 7
Funnel plot.




Endometriosis diagnosis

There were 9 studies (28,888 patients) in the meta-analysis that confirmed endometriosis surgically, and 2 studies (67,161 patients) that used the ICD-9-CM 617.x codes to diagnosis endometriosis. The random effects model showed a significant association between endometriosis and irritable bowel syndrome with a pooled odds ratio of 3.0 (95% CI = 2.18, 4.11) (see Figure 3).



Irritable bowel syndrome diagnostic criteria

Four studies (67,699 patients) did not state what criteria were used to diagnose irritable bowel syndrome, three studies (667 patients) used the Rome III criteria, and one study each used the following as their criteria: history (26,779 patients); VAS-IBS (289 patients); Rome II (362 patients), and Rome IV (323 patients). The random effects model shows a significant association between endometriosis and irritable bowel syndrome, with a combined odds ratio of 2.96 (95% CI = 2.16, 4.06) (see Figure 4).



Pooled prevalence of irritable bowel syndrome

There were six studies (6, 19, 28–31) that estimated the prevalence of irritable bowel syndrome in women with endometriosis. These studies ranged in sample size from 101 to 5,540. The prevalence of irritable bowel syndrome in patients with endometriosis ranged from 10.6 to 52%, with a pooled estimate of 23.4% (95% CI = 9.7%, 37.2%) (see Figure 6).




Discussion

This systematic review and meta-analysis was designed to estimate the association of endometriosis and irritable bowel syndrome. Our literature search included all available original studies investigating irritable bowel syndrome and endometriosis, thereby allowing us to include a large number of subjects (17 studies; n = 96,974).

The most significant finding of our study is that the pooled analysis showed endometriosis was associated with an almost three-fold increase in risk of irritable bowel syndrome, and that more than 1 in 5 women with endometriosis have irritable bowel syndrome. Of particular significance, all 11 studies in the main meta-analysis showed a positive association of irritable bowel syndrome and endometriosis. Moreover, almost all subjects in this analysis were followed longitudinally, either retrospectively or prospectively, thus allowing for inference on temporality vis-à-vis risk factor and disease. In addition, five studies (n = 68,129) included in this meta-analysis showed a positive association of endometriosis and irritable bowel syndrome, even after adjustments were made for potential confounding variables (3, 10, 21, 25, 26). Furthermore, there were significant findings in our subgroup analyses based on diagnostic method for endometriosis, diagnostic criteria for irritable bowel syndrome, and NOS scores. More importantly, after the studies in the main meta-analysis were categorized based on the following criteria: longitudinal study design; surgical confirmation of endometriosis; Rome diagnostic criteria for irritable bowel syndrome; and NOS scores > 6, the pooled odds ratio was 2.77 (95% CI = 1.37, 5.60). Thus, this provides strong epidemiological evidence for the increased association of endometriosis and irritable bowel syndrome.

Endometriosis is characterized as a chronic, estrogen-dependent inflammatory disorder with the presence of endometrial tissue outside the uterine cavity (3). Affected areas encompass the pelvic peritoneum, ovaries, rectovaginal septum, the abdominal cavity, and the gastrointestinal tract.

Histologically, endometriosis can be characterized into superficial endometriosis, ovarian endometrioma (OE) and deep infiltrating endometriosis (DIE). DIE can present with sever symptoms as the lesions penetrate deeper into the peritoneum and thus produce more pain as compared to the superficial. DIE also tends to involve the uterine ligaments, pouch of Douglas, rectum, or vagina. OE on the other hand, is the most common type of endometriosis and located in the pelvic areas or along the intestines. Multifocality of such a variably distributed lesion thus, predisposes to a variable clinical presentation the patients.

The relationship between endometriosis and irritable bowel syndrome has not yet been fully elucidated, and multiple theories have been proposed. One such theory is the immunological linkage through increased mast cell activation seen in both conditions (32). The major hallmarks postulated in this immunological linkage are the abnormal levels of inflammatory cytokines and immune cell activation in the peritoneal cavity (33). Retrograde menstruation has been a plausible explanation, which causes the dissemination of menstrual blood containing endometrial cells into the pelvic cavity, thus triggering symptoms of irritable bowel syndrome (34). Specifically, in endometriosis, the activated mast cells have been activated near nerve endings within the pelvic and abdominal regions, and in irritable bowel syndrome they have been shown to be activated near the bowel mucosa (35). Moreover, Remorgida et al. (22) have found that the severity of gastrointestinal symptoms was directly related to the extent of infiltration of endometriotic foci in the bowel, and reversal of symptoms occurred after removal of those lesions. However, they did not find any conclusive evidence regarding endometriosis and predisposition to a specific subtype of irritable bowel syndrome.

Another theory for the increased association between these two disorders is through a hormonal linkage. This hormonal connection involves the presence of gonadotropin releasing hormone-containing neurons (36) and receptors for luteinizing hormone within the pelvic organs (37) and the enteric nervous system (38). It is hypothesized that the pain experienced in some women with irritable bowel syndrome could be as a result of female sex hormones, as reports have shown a fluctuating exacerbation of symptoms of irritable bowel syndrome during menstruation (39). Likewise, it was observed that patients with endometriosis had worsening of gastrointestinal symptoms during the time of menstruation (30). It is posited that patients with endometriosis and irritable bowel syndrome both experience visceral hypersensitivity, which is likely to contribute to the severity of gastrointestinal symptoms (24). A large population-based study reported that the highest prevalence rate for endometriosis was for the 40–44-year age group (40), and Oka et al. reported that women between the ages of 30–39 years were more likely to have irritable bowel syndrome when compared to women less than 30 years old (8). Thus, the prevalence for both conditions peak at approximately the same age range, just around the beginning of the menopausal period. Moreover, postmenopausal women with irritable bowel syndrome experience symptoms more severely than premenopausal women with irritable bowel syndrome, most likely due to modulation in the brain-gut axis as a result of hormonal changes (41). Our study was not analyzed according the age of the patient.

Furthermore, a meta-analysis on the sex differences of irritable bowel syndrome reveals that women are more likely to experience abdominal pain when compared to men, and this may be because of sex hormonal differences (42).

Other important factors to consider when examining the relationship between endometriosis and irritable bowel syndrome are race/ethnicity and geographical region. In their study, Bougie et al. showed that Black women were less likely than White women to have endometriosis, and that Asian women were more likely than White women to have endometriosis (43). Similarly, Wigington et al. reported that Black women were less likely than White women to have irritable bowel syndrome (44). Thus, White women were more likely to have both endometriosis and irritable bowel syndrome when compared to Black women. Interestingly, of the 11 studies in our meta-analysis, only two studies stated the race of the participants (10, 27), and of these, the study by Schink investigated only Caucasian women (27).

As discussed previously, endometriosis is a chronic and multifactorial (genes, hormones, immune and environmental) and multi risk factor (family history, long menstrual cycle, low parity, and poor physical activity) associated disease (45, 46). An association between endometriosis and heavy metal sensitivity has been discussed in research that can potentially play a role in producing produce an IBS-like syndrome. Specifically, heavy metal nickel has been shown to interfere with estrogen and its receptors and thus plays a role in the pathogenesis of IBS. Researchers have even demonstrated a higher nickel level in endometriosis tissue (46, 47).

Recent global studies showed that the prevalence of irritable bowel syndrome varies from country to country, ranging from 0.2% in India to 29.2% in Croatia, using the Rome III criteria, and ranging from 0.4% in India and Ghana to 21.3% in United States, using the Rome IV criteria (8). Similarly, the global prevalence rates for endometriosis in the general population ranged from 0.7 to 8.6% (4). This highlights the importance of recognizing that irritable bowel syndrome and endometriosis can burden women of any race and from any country of origin, even though they can vary widely regarding presentation and response to treatment (43). Studies investigating endometriosis or irritable bowel syndrome individually were sparse for the geographical regions of South America, Central America, Africa, and Asia (8). However, the studies conducted in the United States reported the highest prevalence rate of endometriosis (48), and the highest prevalence rate of irritable bowel syndrome when using the Rome IV diagnostic criteria (11). Moreover, the studies conducted in the United States showed that women with endometriosis had the highest odds (5.65, 5.30) of having irritable bowel syndrome (see Figure 2). Thus, this points to further evidence that endometriosis is a significant contributory factor leading to irritable bowel syndrome. Needless to say, more investigation is needed regarding race/ethnicity and the association between endometriosis and irritable bowel syndrome.

Studies included in our meta-analysis used the Rome II, Rome III, and Rome IV criteria. The odds of irritable bowel syndrome in endometriosis increased with each subsequent updated version of the Rome criteria (odds ratio from 1.86 to 3.45 to 5.65), respectively. However, when interpreting these differences, one should also consider the significant heterogeneity that exists regarding study design and sample size. Moreover, recent studies have shown that the diagnostic outcomes for Rome II and Rome III criteria differ significantly (49), whereas there were comparable findings for Rome III and Rome IV criteria (50). Nevertheless, there is a markedly increased risk associated with endometriosis and irritable bowel syndrome, regardless of the criteria used to diagnose irritable bowel syndrome. The basis of the Rome criteria relies on its definition of irritable bowel syndrome in which recurrent abdominal pain is associated with defecation or a change in bowel habits (17). Thus, the Rome criteria classifies patients as different subtypes based on bowel habits: irritable bowel syndrome with predominant constipation (IBS-C), irritable bowel syndrome with predominant diarrhea (IBS-D), irritable bowel syndrome with mixed bowel habits (IBS-M) or irritable bowel syndrome, unclassified (IBS-U) (17). However, our data does not include information on these subtypes. Therefore, we cannot conclusively state whether endometriosis increases the risk of a specific subtype of irritable bowel syndrome over another, or if it increases the risk of all subtypes of irritable bowel syndrome.

Our meta-analysis included one study that used the visual analog scale for irritable bowel syndrome (VAS-IBS) to diagnose patients with irritable bowel syndrome. The VAS-IBS is a patient-centered questionnaire comprised of six categories: Abdominal Pain, Diarrhea, Constipation, Bloating and Flatulence, Abnormal bowel passage, and Vomiting and Nausea (20). The items in the VAS-IBS capture the main physical concerns women with irritable bowel syndrome might experience. All symptoms, except vomiting and nausea, support the diagnosis of irritable bowel syndrome. Even though the majority of studies in our meta-analysis used the Rome criteria to establish a diagnosis of irritable bowel syndrome, the VAS-IBS was shown to be an accurate and reliable questionnaire to diagnose irritable bowel syndrome (20).

Our literature search found two meta-analyses on endometriosis and irritable bowel syndrome (51, 52). Even though they had similar findings to ours regarding the increased association of endometriosis and irritable bowel syndrome, we believe that our review provides a more detailed analysis on various factors such as endometriosis diagnosis and irritable bowel syndrome diagnosis, and the pooled prevalence of irritable bowel syndrome in patients with endometriosis.


Strengths and limitations

Strengths of this meta-analysis include incorporation of all available studies, with subsequent sub-analyses. Both observational and interventional studies were included. In addition, most studies included in the meta-analysis have a quality assessment rating greater than 6. Moreover, by independently reviewing articles and selecting those that fit our criteria, we concluded with a large-scale study from various geographic regions of the world that include North America, Europe, Asia, Africa, and Oceana. This allowed us to interpret the risk of irritable bowel syndrome in women with endometriosis from an extensive and multiethnic perspective. In addition, this is the first meta-analysis to include a pooled estimate of the prevalence of irritable bowel syndrome in women with endometriosis.

Our study has a number of potential limitations. While select studies employed either the Rome II, Rome III, Rome IV, or the visual analog scale for irritable bowel syndrome (VAS-IBS) as their criteria to gather symptomatic data on irritable bowel syndrome, the majority of studies in this meta-analysis did not state what criteria were used to diagnose irritable bowel syndrome. The anatomical location of endometriosis and the IBS subtypes was not described as relevant description was not available in the included studies. Nonetheless, after subgroup analysis by whether criteria was used or not, pooled estimates revealed similar results in these groups. These estimates were also reflected in the overall combined odds ratio for all studies. Thus, omitting the criteria used for establishing irritable bowel syndrome did not pose any significant error in this analysis. Another limitation of this study is that data from the two largest retrospective cohort studies identified patients with endometriosis using International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 617.x codes, whereas all other studies stated that laparoscopy/laparotomy/clinical inspection was used as the mode of diagnosis. There is a significant variation in clinical diagnosis of endometriosis due to the costs and invasive diagnostic techniques including laparoscopic or surgical diagnosis. This has led to more reliance on radiological diagnosis for the same. Nevertheless, the surgical diagnostic methods are still considered the gold standard. Additionally, IBS diagnostic criteria are not based on standard guidelines or criteria. Most commonly used are the Manning and the Rome criteria which are possibly too general and vague for a specific diagnosis. Thus, an inevitable overlap occurs in the diagnosis of endometriosis and IBS (53).

Therefore, there was some inconsistency regarding identification of endometriosis. Nevertheless, our subgroup analysis regarding endometriosis diagnosis showed similar pooled estimates. However, despite these limitations, the diagnosis of irritable bowel syndrome remains a challenge with the fluctuation in symptoms and its symptoms mimicking other disorders like endometriosis (17).



Recommendations

Our database search revealed that no studies were conducted in Central America or South America, and only a solitary study each arose out of Africa and Asia. Thus, we recommend that studies be conducted in these regions of the world to give globally representative estimates of the risk associated with these conditions. Furthermore, since the majority of participants were investigated in retrospective cohort studies, we recommend that researchers conduct large-scale prospective cohort studies to investigate the risk of irritable bowel syndrome (preferably using the Rome IV criteria) in women with endometriosis (with diagnosis confirmed surgically). Moreover, we suggest that studies be conducted to investigate whether endometriosis predisposes to any specific subtypes of irritable bowel syndrome.




Conclusion

This review provides significant epidemiological evidence for the association between endometriosis and irritable bowel syndrome. Women with endometriosis are three times more likely to have irritable bowel syndrome compared to women without endometriosis. Doctors should be mindful that patients with endometriosis can also have irritable bowel syndrome.
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