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Introduction: Endometriosis is among the most common obstetric and gynecologic diseases, correlated with
multiple autoimmune diseases. Sjogren’s syndrome is an autoimmune condition with a high prevalence among
women. Hence, the purpose of the present study was to examine the relationship between endometriosis and the
risk of Sjogren’s syndrome.

Materials and Methods: Databases Cochrane, PubMed, Scopus, Web of Science, Embase, and Google Scholar
search engine were used to search for articles published by November 27, 2025, using Medical Subject Headings
(MeSH) keywords and their equivalents. Then, data were extracted using SPSS 19 software and analyzed with
STATA 14. For this purpose, studies that utilized systematic review and meta-analysis methods were combined.
Results: Six studies were conducted on 163,656 women, and by combining them, we concluded that female
patients with endometriosis faced a high risk of developing Sjégren’s syndrome (OR: 2.38, 95% Cl: 1.62-3.49).
Additionally, women with endometriosis aged 30 to 39 (OR: 1.49, 95% Cl: 1.36, 1.63), 40 to 49 (OR: 4.32,
95% Cl: 3.67, 5.09), and 50 to 59 (OR: 1.26, 95% Cl: 1.05, 1.52) were at increased risk of Sjogren’s syndrome.
Furthermore, endometriosis in the USA (OR: 1.26, 95% Cl: 1.05, 1.52), Taiwan (OR: 1.46, 95% Cl: 1.32, 1.62),
Denmark (OR: 1.60, 95% ClI: 1.29, 1.98), and Colombia (OR: 4.32, 95% Cl: 3.67, 5.09) increased the risk of
Sjogren’s syndrome.

Conclusion: Women with endometriosis faced twice the risk of developing Sjogren’s syndrome compared with
other women, and among those with endometriosis, women aged between 30 and 39 years indicated a higher
risk of developing Sjogren’s syndrome. Besides, female patients with endometriosis in Colombia and the United
States of America had the highest and lowest risks of Sjogren’s syndrome, respectively.

Registration: This study has been compiled based on the PRISMA checklist, and its protocol was registered on the
PROSPERO (ID: CRD420251248156) and Research Registry (UIN: reviewregistry2064) websites.

Introduction endometriosis (4). Since infertility is among
the primary side effects of endometriosis,
investigating this disease is of great importance

(5).

According to numerous studies,

Endometriosis is a chronic inflammatory
disease characterized by the presence of
an extrauterine endometrium-like tissue
(1). In fact, endometriosis is among the

most common obstetric and gynecologic
conditions (2), as approximately 10 to 15
percent of women around the world are
diagnosed with endometriosis at reproductive
age (3). On the other hand, about 66% percent
of adolescent females with chronic pelvic
pain or dysmenorrhea indicate evidence of

endometriosis is associated with autoimmune
disorders, malignancies, mental conditions,
gastrointestinal, and cardiovascular diseases
(6,7). On the other hand, about 8% of the
world’s population suffers from autoimmune
diseases, and women account for 80% of
the cases (8). Sjogren’s syndrome is a rare
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Key point

Female patients with endometriosis were exposed to twice the risk
of Sjogren’s syndrome than other women. Among women with
endometriosis, those aged between 30 and 39 years indicated the
highest risks of Sjogren’s syndrome.

chronic and systemic autoimmune disorder, and women
are more exposed to the risk of Sjogren’s syndrome
compared with men (9). This disease is characterized by
Sicca syndrome and other systemic diseases (10), and its
prevalence among adults ranges from 0.01% to more than
3% (11). Considering that various studies have reported
different results regarding the relationship between
endometriosis and the risk of Sjogren’s syndrome (12, 13),
the present investigation employed systematic review and
meta-analysis techniques to provide an integrated and
comprehensive synthesis of the evidence.

Materials and Methods

The study adhered to the guidelines of Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (14), and its protocol was registered
at the PROSPERO (International Prospective Register of
Systematic Reviews) and Research Registry websites.

Search strategy

Embase, Web of Science, Scopus, PubMed, Cochrane
databases, and Google Scholar search engine were
searched with the keywords Medical Subject Headings
(MeSH) until November 27, 2025. Boolean Operators
(AND, OR) were used to combine the keywords. No
language, time, or location restrictions were applied
while searching for resources. A manual search was also
conducted independently. Then the PECO criteria were
determined as follows. Population: Articles designed
with the aim of association between endometriosis and
the risk of Sjogren’s syndrome. Exposure: Women with
endometriosis. Comparison: Healthy Women. Outcomes:
Risk of Sjégren’s syndrome.

Inclusion and exclusion criteria

Articles designed with the aim of association between
endometriosis and risk of Sjogren’s syndrome entered
the systematic review and meta-analysis process.
However, reviews, studies with low-qualitative scores,
studies that were conducted on women with Sjogren’s
syndrome and examined the risk of women developing
endometriosis, duplicate studies, studies that qualitatively
assessed the association between Sjogrens syndrome and
endometriosis, systematic reviews, studies that assessed
the prevalence of Sjogrens syndrome in women with
endometriosis or meta-analysis, and those that did not
provide our required data were excluded.

Quality assessment
Study quality was appraised through the Newcastle-

Ottawa Scale, which awards a maximum of one star per
item, except for the comparability criterion. Overall scores
ranged from zero to ten, where zero reflected the poorest
quality and ten represented the highest. Studies achieving
fewer than seven stars were categorized as low-quality (15).

Data extraction

Two authors were assigned to extract data. The extracted
data included the following: sample size, location, year,
first author, design, time of study, mean age, etc. Then, the
third researcher addressed the discrepancies.

Statistical analysis

We used the logarithmic forms of odds ratio (OR), hazard
ratio (HR), risk ratio (RR), and standardized incidence
ratio (SIR) in the analysis and combined the findings from
all studies. Heterogeneity was assessed with the statistic,
and a random-effects model was applied to pool the data.
Analyses were conducted in STATA 14, and P values less
than 0.05 were considered statistically significant.

Results

A total of 113 studies were identified through database
searches and Google Scholar. Following the removal of
52 duplicates, abstract screening led to the exclusion
of 5 studies lacking full-text availability. Another 24
studies were excluded because they did not provide the
necessary data for analysis. Of the 32 articles assessed in
the subsequent stage, 26 failed to satisfy the predefined
exclusion criteria, resulting in 6 studies being included in
the final review (Figure 1).

Six studies with a total of 163656 female participants
were examined. Table 1 presents basic information
reported by the studies.

The risk of Sjogren’s syndrome in women with
endometriosis was significantly high (OR: 2.38, 95% CI:
1.62, 3.49), and women with endometriosis were exposed
to higher risks of Sjogren’s syndrome (Figure 2).

The risk of developing Sjogren’s syndrome in women
with endometriosis in different countries varied. As
endometriosis incidence significantly increased the risk
of Sjogren’s syndrome in women from the USA (OR: 1.26,
95% CI: 1.05, 1.52), Taiwan (OR: 1.46, 95% CI: 1.32, 1.62),
Denmark (OR: 1.60, 95% CI: 1.29, 1.98), and Colombia
(OR: 4.32,95% CI: 3.67, 5.09) (Figure 3).

Both in cohort and case-control studies, women who
developed endometriosis faced higher risks of Sjogren’s
syndrome. As the risk of Sjogrens syndrome among
women with endometriosis in cohort and case-control
studies was (OR: 2.58, 95% CI: 1.72, 3.88) and (OR: 1.26,
95% CI: 1.05, 1.52), respectively (Figure 4).

Women with endometriosis aged 30 to 39 years (OR:
1.49, 95% CI: 1.36, 1.63), 40 to 49 (OR: 4.32, 95% CI: 3.67,
5.09), and 50 to 59 years (OR: 1.26, 95% CI: 1.05, 1.52)
were exposed to the risk of Sjogren’s syndrome (Figure 5).
In all three groups, developing endometriosis increased
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Figure 1. PRISMA flow diagram of the study selection.

the risk of Sjogren’s syndrome. However, women aged
40 to 49 years faced higher risks of Sjogren’s syndrome
compared with other women (Figure 5).

Figure 6 demonstrates that publication bias was
not significant (P=0.778). Accordingly, the search for
resources was comprehensive, and all studies, both
supporting and opposing the hypothesis suggesting a
positive correlation between endometriosis and Sjogren’s
syndrome were examined.

Table 1. Baseline characteristics of included studies

Discussion

Generally, endometriosis increases the risk of Sjogren’s
syndrome. Additionally, women with endometriosis
in every age group were exposed to risks of developing
Sjogren’s syndrome, and the age group 40 to 49 indicated
the highest risk. Regarding nationality, it can be stated
that women with endometriosis in the United States faced
lower risks, and those in Colombia indicated higher risks
of developing Sjogren’s syndrome than other women.

. Sample Mean Sample size Mean age Sample size  Mean age
. . . Time of . N . .
First author, year Location  Design age (women with (women with  (comparison (comparison
study s S
(total)  (total) endometriosis) endometriosis) group) group)
Aziz M, 2025 (Phase 1-CCAE) (13) Columbia  Cohort  2010-2017 1144 NR 734 471 410 471
Aziz M, 2025 (Phase 2-CCAE) (13) Columbia  Cohort  2010-2017 NR 417 46.88 223 46.88
Aziz M, 2025 (Phase 1-MDCD) (13)  Columbia  Cohort 2010-2017 NR 116 41.71 49 41.71
Aziz M, 2025 (Phase 2-MDCD) (13)  Columbia ~ Cohort  2010-2017 NR 61 40.88 29 40.88
Ma KS, 2024 (16) Taiwan Cohort  1998-2013 31894 NR 15947 38.8 15947 38.9
Chao YH, 2022 (17) Taiwan Cohort  2000-2012 73665 NR 14733 38.9 58932 38.9
McCoy SS, 2022 (18) USA Case- 19902019 2183  NR 546 55 1637 55.2
Control
Nielsen NM, 2011 (19) Denmark  Cohort  1977-2007 37661  38.6 NR NR NR NR
Ma K, 2020 (12) Taiwan Cohort  1999-2013 16214 38.8 NR NR NR NR

NR: Not reported.
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%

Author, year (Location) exp(b) (95% CI) Weight

McCoy SS, 2022 (USA) —_ 1.26 (1.05, 1.52) 11.38
Ma KS, 2020 (Taiwan) — 1.34 (1.04,1.73) 11.11
Chao YH, 2022 (Taiwan) - 1.45 (1.27, 1.65) 1154
Ma KS, 2024 (Taiwan) —_ 1.57 (1.29, 1.91) 11.34
Nielsen NM, 2011 (Denmark) —_ 1.60 (1.29, 1.98) 11.28

Aziz M, 2025(Phase 2-CCAE) (Columbia)
Aziz M, 2025(Phase 1-CCAE) (Columbia)
Aziz M, 2025(Phase 2-MDCD) (Columbia)
Aziz M, 2025(Phase 1-MDCD) (Columbia)
Overall, DL (I = 97.0%, p = 0.000)

— 3.76 (3.12, 4.53) 11.38

- 4.15(3.64,4.74) 11.53

——+—— 4.94(3.04,803) 9.83
—_—

: 5.99 (4.19, 8.56) 10.61

2.38 (1.62, 3.49)100.00

|

T
125 1
NOTE: Weights are from random-effects model

Figure 2. Forest plot showing the association between endometriosis and risk
of Sjogren’s syndrome.

%
Location and Author, year exp(b) (95% Cl) Weight
USA
McCoy SS, 2022
Subgroup, DL (I°=0.0%, p = )

1.26 (1.05, 1.52) 100.00
1.26 (1.05, 1.52) 100.00

Taiwan

Ma KS, 2020 1.34(1.04,1.73) 15.18
Chao YH, 2022 145 (1.27, 1.65) 58.70
Ma KS, 2024 1.57(1.29,1.91) 26.11

Subgroup, DL (I = 0.0%, p = 0.618) 1.46 (1.32, 1.62) 100.00
Denmark

Nielsen NM, 2011

Subgroup, DL (I°=0.0%, p = )

1.60 (1.29, 1.98) 100.00
1.60 (1.29, 1.98) 100.00

o ofwt OF

Columbia

Aziz M, 2025(Phase 2-CCAE)

Aziz M, 2025(Phase 1-CCAE)

Aziz M, 2025(Phase 2-MDCD)

Aziz M, 2025(Phase 1-MDCD)
Subgroup, DL (I° = 46.4%, p = 0.133)

3.76 (3.12,4.53) 33.05
4.15(3.64,4.74) 41.95
4.94(3.04,8.03) 953
5.99 (4.19,8.56) 15.47
4.32(3.67, 5.09) 100.00

(}H#—i

Heterogeneity between groups: p = 0.000

T
125 1 8
NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Figure 3. Forest plot showing the association between endometriosis and risk
of Sjogren’s syndrome by location.

In a cohort study by Aziz et al, findings revealed that
the risk of developing Sjogrens syndrome in women with
endometriosis was higher than in other female groups (OR:
4.15, 95% CI: 3.43, 5.03) (13). In another cohort study by
Ma et al, results showed that women with endometriosis
were at a significantly higher risk of developing primary
Sjogren’s syndrome than those without endometriosis
(HR:1.57,95% CI:1.29, 1.91) (16). Based on the results of
a cohort study by Chao et al, women with endometriosis
had higher rates of Sjégren’s syndrome than those without
endometriosis (HR: 1.45, 95% CI: 1.27, 1.65) (17). The
results of the mentioned studies were consistent with
the findings of the present study, as our meta-analysis
combining cohort studies concluded that endometriosis
was a risk factor for Sjogren’s syndrome.

In the next section, we review several observational
studies that confirm the results of the present study,
indicating that endometriosis increases the risk of
autoimmune diseases, including Sjogren’s syndrome. For
instance, Jess et al in a cohort study demonstrated that
women with endometriosis were exposed to higher risks

%

Design and Author, year (Location) exp(b) (95% Cl)Weight

Case-Control

McCoy SS, 2022 (USA) — 1.26 (1.05, 1.52)100.00
Subgroup, DL (= 0.0%, p =) <> 1.26 (1.05, 1.52)100.00
Cohort

Ma KS, 2020 (Taiwan) — 1.34 (1.04, 1.73) 12.53
Chao YH, 2022 (Taiwan) - 1.45 (1.27, 1.65) 13.02
Ma KS, 2024 (Taiwan) — 1.57 (1.29, 1.91) 12.80

Nielsen NM, 2011 (Denmark) 1.60 (1.29, 1.98) 12.72
Aziz M, 2025(Phase 2-CCAE) (Columbia) | —— 3.76 (3.12,4.53) 12.84
Aziz M, 2025(Phase 1-CCAE) (Columbia) - 4.15(3.64, 4.74) 13.01
Aziz M, 2025(Phase 2-MDCD) (Columbia) | ——e—— 4.94(3.04,8.03)11.10
Aziz M, 2025(Phase 1-MDCD) (Columbia) ! ———— 5.99 (4.19, 8.56) 11.97
Subgroup, DL (I° = 97.0%, p = 0.000) S 2.58 (1.72, 3.88)100.00

Heterogeneity between groups: p = 0.002

-

T
125 1
NOTE: Weights and t are from model

Figure 4. Forest plot showing the association between endometriosis and risk
of Sjogren’s syndrome by study design.

%

Age group and Author, year (Location) exp(b) (95% Cl)Weight

50-59
McCoy SS, 2022 (USA) —_— 1.26 (1.05, 1.52)100.00
Subgroup, DL (F = 0.0%, p =) <> 1.26 (1.05, 1.52)100.00
30-39
Ma KS, 2020 (Taiwan) — 1.34 (1.04, 1.73) 12.48
Chao YH, 2022 (Taiwan) - 1.45 (127, 1.65) 48.25
Ma KS, 2024 (Taiwan) —— 1.57 (1.29, 1.91) 21.46
Nielsen NM, 2011 (Denmark) —— 1.60 (1.29, 1.98) 17.81
Subgroup, DL (I = 0.0%, p = 0.680) o 1.49 (1.36, 1.63)100.00
40-49
Aziz M, 2025(Phase 2-CCAE) (Columbia) —— 3.76 (3.12, 4.53) 33.05
Aziz M, 2025(Phase 1-CCAE) (Columbia) - 4.15 (3.64, 4.74) 41.95
Aziz M, 2025(Phase 2-MDCD) (Columbia) ———+—— 4.94(3.04,803) 9.53
Aziz M, 2025(Phase 1-MDCD) (Columbia) —*— 599 (4.19, 8.56) 15.47
Subgroup, DL ( = 46.4%, p = 0.133) <> 4.32 (3.67, 5.09)100.00
Heterogeneity between groups: p = 0.000
T T

125 1 8

NOTE: Weights and are from rand ffe model

Figure 5. Forest plot showing the association between endometriosis and risk
of Sjogren’s syndrome by age group.

of diseases including ulcerative colitis (SIR: 1.5, 95% CI:
1.3, 1.7), Crohn’s disease (SIR: 1.6, 95% CI: 1.3, 2.0), and
inflammatory bowel disease (SIR: 1.5, 95% CI: 1.4, 1.7)
(20). According to the results of a cohort study by Xue et
al, patients with endometriosis (HR: 1.75, 95% CI: 1.27,
2.41) and autoimmune diseases (HR: 6.99, 95% CI: 2.84,
17.21) faced significantly higher risks of rheumatoid
arthritis (21). Nevertheless, the aforementioned studies
did not match our research in terms of study type.

Tang et al conducted a meta-analysis on the association
between endometriosis and the risk of rheumatoid arthritis,
systemic lupus erythematosus, and Sjogren’s syndrome,
and demonstrated that endometriosis increased the risk
of Sjogrens syndrome (RR: 1.49, 95% CI: 1.34, 1.66) (22).
In another meta-analysis by Shigesi et al, which aimed
to examine the relationship between endometriosis and
autoimmune diseases, results revealed that endometriosis
increased the risk of autoimmune diseases, including
Sjogren’s syndrome (OR: 1.76, 95% CI: 1.39, 2.21), SLE,
rheumatoid arthritis,and multiple sclerosis (23). According
to the results of a meta-analysis by Ferrari-Souza et al,
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Figure 6. Diagram of publication bias.

endometriosis was a serious risk factor for developing
systemic lupus erythematosus (RR: 2.47, 95% CI: 1.33,
4.59) (24). The results of the mentioned meta-analysis were
consistent with the findings of the present study. These
meta-analyses indicated that generally, endometriosis
increases the risk of autoimmune disorders in women,
including Sjogren’s syndrome. Accordingly, by preventing
women from developing endometriosis or controlling
and treating female patients with endometriosis, we can
significantly reduce the occurrence rate of autoimmune
disorders among women.

Conclusion

Female patients with endometriosis were exposed to twice
the risk of Sjogrens syndrome than other women, and
among women with endometriosis, those aged between 30
and 39 indicated the highest risks of Sjogrens syndrome.
Furthermore, women with endometriosis in Colombia and
the United States of America had the highest and lowest
risks of Sjogren’s syndrome, respectively. Accordingly, it
can be stated that 40 to 49-year-old Colombian women
were exposed to higher risks of Sjogren’s syndrome than
other women with endometriosis. However, considering
the limited number of studies examined, it is recommended
to conduct additional research on this subject.

Limitations of the study

The number of studies in the case-control and cohort
groups was not balanced. Most studies did not specify
the type of Sjogrens syndrome (primary or secondary);
therefore, it was not possible to investigate the association
between endometriosis and Sjogren’s syndrome risk by
Sjogren’s syndrome type. The number of studies was
limited. Half of the examined studies were conducted in
Taiwan; accordingly, the studies were evenly distributed in
various geographical locations.
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