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Endometriosis is a common disorder defined as the presence of endometrial tissue (glandular cells and stroma) outside

the uterine cavity.
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1. Introduction

Endometriosis is a common disorder defined as the presence of endometrial tissue (glandular cells and stroma) outside

the uterine cavity . The most common sites of endometriosis include the pelvic peritoneum, the ovaries, and the

uterosacral ligaments. Women with endometriosis may be asymptomatic or suffer from subfertility, pelvic pain, and

dyspareunia . The disease affects 2–10% of women of reproductive age and 30–50% of the female population in

general, but the actual prevalence is unknown, because the diagnosis is only established by surgery .

While the definitive cause of endometriosis constitutes a matter of debate, its clinical heterogeneity suggests a

multifactorial causal background that consists of both genetic and environmental factors . During the last two decades,

several studies have correlated endometriosis with modifiable risk factors, such as food intake and lifestyle habits, given

their potential influence on hormonal levels, immune response, and inflammatory activity .

Caffeine, one of the most widely used pharmacologically active substances worldwide, has been studied extensively as a

potential contributing factor linked with the development of hormone-dependent conditions . This theory stems from the

fact that caffeine affects the levels of steroid hormones, the production of the sex hormone-binding globulin in the liver,

and the conversion of androgens to estrogens by altering aromatase function .

2. Caffeine and Endometriosis Analysis

In the primary analysis, overall caffeine intake (>100 mg/day) increased the risk of endometriosis by 12%, but this

difference was not statistically significant (10 studies; 38,601 participants; RR 1.12, 95% CI 0.97–1.28; I  = 70%) (Figure
1) when compared to little or no caffeine use (<100 mg/day). Substantial heterogeneity was observed.

Figure 1. Main analysis of events (endometriosis cases) in caffeine intake group (>100 mg/day) versus little or no caffeine

intake (<100 mg/day).

We performed further subgroup analyses to stratify according to the level of caffeine intake (Figure 2). High caffeine

consumption (>300 mg/day) significantly increased the risk of endometriosis when compared to little or no caffeine (<100

mg/day) (five studies; 15,085 participants; RR 1.30, 95% CI 1.04–1.63; I  = 56%). Moderate caffeine intake (100–300

mg/day) also increased the risk of endometriosis but the difference did not reach significance (five studies, 29,920

participants, RR 1.18, 95%CI 0.99–1.40, I  = 37%). However, 95% prediction intervals failed to exclude the null value

(high caffeine intake 95% PI (0.77–2.22); moderate caffeine intake 95% PI (0.85–1.63)), which was possibly due to the

high heterogeneity observed.
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Figure 2. Analysis of (a) high caffeine intake (>300 mg/day) versus little or no caffeine (<100 mg/day) and (b) moderate

caffeine intake (200–300 mg/day) versus little or no caffeine (<100 mg/day).

We performed a series of sensitivity analyses for the primary analysis which showed consistent results and did not reduce

the high heterogeneity between studies. Sensitivity analyses on the risk of endometriosis in women with high/moderate

versus little or no caffeine consumption were conducted based on country (Americas: RR 1.10, 95% CI 0.92–1.31, I  = %;

Europe: RR 1.07, 95% CI 0.8–1.44, I  = 85%); study design (case-control studies: RR 1.19, 95% CI 0.94–1.5, I  = 75%;

cohort studies: RR 1.07, 95% CI 0.88–1.3, I  = 67%); type of diagnosis (surgical diagnosis: RR 1.08, 95% CI 0.93–1.25, I

= 67%); MINORS score of the study (moderate risk of bias: RR 1.04 95% CI 0.82–1.32, I  = 82%), and coffee as the only

caffeine source (RR 1.15 95%, CI 0.95–1.39, I  = 81%). No evidence of small-study effects was observed in the main

analysis (Egger’s p = 0.97).
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