
Supplementary Table S1. Characteristics of the included 49 publications (1993-2019) from 38 studies of associations between endometriosis and cancer 

Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Moseson et 
al., 1993 

USA 

Case-control,  
population-

based 

1977–
1981 

20 Self-reported 354 BC 

Medical 
records, 

histologically-
confirmed  

747; random sample 
of women screened 
at the same institute 

who were not 
diagnosed with BC 
by the end of 1981 

Cross-sectional: Comparison  
of endometriosis in BC 
 cases and controls; no 

information on years of dx  

BC: OR=1.7 (0.6-5.1) 
Risk estimates by 

menopausal status 

Age, family history 
of breast cancer, 
age at first full-term 
birth, nulliparity, 
height, menopausal 
status, screening 
variables, Jewish 
religion, and Latin 
American birthplace  

Holly et al., 
1995  
USA 

Case-control,  
population-

based 

1981-
1986 

_ Self-reported 452 MM 

Medical 
records, 

histologically-
confirmed  

930; identified 
through random-

digit dialing, 
matched on age  

and county of 
residence 

Cross-sectional: Comparison 
of endometriosis in MM 
 cases and controls; no 

information on years of dx 

 MM: 0.86 (0.53-1.4) Age 

Venn et al., 
1999 

Australia 

Retrospectiv
e cohort of 

women with 
infertility 

1981–
1996 

4809 

Medical 
records (10 

Australian IVF 
clinics) 

143 BC 
13 OvCa 
12 EndCa 

Medical 
records 

(population-
based cancer 
registries and 

National Death 
Index) 

Comparison to 
population rates 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 

endometriosis dx; 
information on years of dx 

BC: SIR=1.04 (0.71–
1.54) 

OvCa: SIR=1.48 
(0.48–4.59) 

EndCa: SIR=0.91 
(0.13–6.49) 

Age, calendar time 

Weiss et al., 
1999 
USA 

Case-control,  
population-

based 

1990–
1992 

96 Self-reported 2173 BC 

Medical 
records (cancer 

registries 
(Altanta, 

Seattle/Puget  
and 5 counties 
in central New 

jersey)) 

1990 controls; 
selected through 

random-digit dialing 

Cross-sectional: Comparison  
of endometriosis in BC 
 cases and controls; no 

information on years of dx  

BC: OR=1.14 (0.7-1.8) 
Risk estimates by 

years since surgery 
and menopausal 

status 

Age at diagnosis, 
race, site, 
menopausal status, 
age at first birth, 
number of births, 
family history, 
previous breast 
biopsy, alcohol 
consumption, BMI, 
and number of 
mammograms 
within the 5-year 
period prior to one 
year before 
diagnosis 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Baron et al., 
2001 
USA 

Case-control,  
population-

based 

1990–
1994 

11,366 Self-reported 5659 BC 

Medical 
records (cancer 

registries 
(Wisconsin,  

Massachusetts, 
and New 

Hampshire)) 

 5928; randomly 
selected  from 

license drivers and 
Medicare lists, 

matched on age 

Cross-sectional: Comparison  
of endometriosis in BC cases 
and controls; no information 

on years of dx 

BC: OR=0.8 (0.7–1.0) 

Age, state, age at 
first birth, BMI, 
family history of 
breast cancer, HRT 
use, menopausal 
status, age at 
menopause, OC 
use, parity, and 
alcohol use 

Young et al., 
2001 

Australia 

Case-control 
study of 

women with 
infertility, 
hospital-

based 

1980–
1990 

32 

Medical 
records (large 

fertility clinic in 
Queensland) 

 14 MM 

Medical 
records (QLD, 
NSW, and VIC 

Cancer 
registries) 

93; randomly 
selected from the 

total cohort (women 
attending a large 
fertility clinic in 

Queesland), based 
on age strata 

Cross-sectional: 
Retrospective evaluation of 
endometriosis and MM dx; 
no information on years of 

dx  

MM: OR=0.62 (0.16-
2.41) 

Cohort entry year 
and entry age 

Ness et al., 
2002 

Multiple 
locations 

(USA, 
Denmark, 

Canada, and 
Australia) 

Pooled 
analysis of 8 
population-
based case-

control 
studies 

1989–
1999 

90 Self-reported  5207 OvCa 

Medical 
records 

(treatment 
centers; 
national 

and cancer 
registries; 
hospitals) 

7705; Random digit 
dialing, 

town lists,  
population registers 

Cross-sectional: 
Retrospective evaluation of 
cancer and endometriosis 

dx; no information on years 
of dx 

OvCa: OR=1.52 (0.81-
2.83) 

Age, gravidity, race, 
education, family 
history of ovarian 
cancer, tubal 
ligation, duration of 
oral contraceptive 
use, and research 
site plus other 
infertility types 

Olson et al., 
2002 
USA 

Prospective 
cohort of 

post-
menopausal 

women 

1986–
1998 

1392 Self-reported 
1795 BC 

188 OvCa 
243 NHL 

Medical 
records (State 

Health 
Registry of 

Iowa) 

36,042; women 
from the cohort 
without cancer 

Endometriosis dx preceded 
cancer dx: Prospective 

evaluation of cancer and 
endometriosis dx; exclusion 
of women with a prevalent 

cancer at baseline or 
bilateral 

oophorectomy/hysterectom
y/mastectomy/chemothera

py (for 
OvCa/EndCa/BC/NHL) 

TotCa: RR=0.90 
(0.77–1.05) 

BC: RR=0.96 (0.75–
1.23) 

CRC: RR=0.73 (0.48–
1.10) 

EndCa: RR=1.20 
(0.57–2.53) 

Lung cancer: RR=1.11 
(0.74–1.66) 

MM: RR=0.67 (0.25–
1.80) 

Any cancer: 
smoking, pack-
years, age at first 
live birth/parity, 
alcohol intake, 
hormone 
replacement, body 
mass index. Breast 
cancer: age at first 
live birth/parity, 
education, alcohol 
intake, hormone 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

NHL: RR=1.67 (0.97–
2.87) 

OvCa: RR=0.78 
(0.25–2.44) 

Urinary tract cancer: 
RR=0.81 (0.38–1.73) 

replacement, body 
mass index. Lung 
cancer: smoking 
history, pack-years, 
body mass index. 
NHL: transfusion 
history, marital 
status, and alcohol 
intake. CRC, EndCa, 
melanoma, OvCa, 
urinary tract cancer: 
age 

Borgfeldt et 
al., 2004 
Sweden 

Case-control,  
hospital-

based 

1969–
1997 

28,163 

Medical 
records 

(Swedish 
Hospital 

Discharge 
Registry) 

81 OvCa 
427 BC 

 39 EndCa 
 22 CervCa 

Medical 
records 

(Swedish 
Hospital 

Discharge 
Register) 

81,073; Swedish 
Population Register, 
3 controls per case 
matched on date of 

birth 

Cross-sectional: 
Retrospective evaluation of 
cancer and endometriosis; 
cancer dx was considered 
starting from 1 year after 

hospital discharge for 
endometriosis; information 
on years of dx but no time-

varying analysis 

OvCa: OR=1.34 
(1.03–1.75) 

BC: OR=1.10 (0.98–
1.23) 

EndCa: OR=0.58 
(0.42–0.81) 

CervCa: OR=0.57 
(0.37–0.90) 

None 

Brinton et 
al., 2004 

USA 

Retrospectiv
e cohort of 

women with 
infertility 

1965–
1999 

1919 

Medical 
records (large 
reproductive 

endocrinology 
and infertility 
practices in 5 

areas in the US) 

45 OvCa 

Self-reported 
(n=13), medical 
records/cancer 

registries 
(n=21), or 

National Death 
Index (n=10) 

Comparison to 
population rates 

(SEER data) 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 
endometriosis at 5 large 
practices; information on 
years of dx; exclusion of 

women with bilateral 
oophorectomy or OvCa 

within 1 year of inclusion 

OvCa: SIR=2.48 (1.3–
4.2) 

None 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Brinton et 
al., 2005 
Denmark 

Retrospectiv
e cohort 

1978-
1998 

71 occurring 
prior to cancer 

Medical 
records 

(Hospital 
Discharge 
Register) 

2491 OvCa                
(860 BOT,                 

932 serous,              
344 

mucinous,           
300 

endometrioi
d, 123 clear-

cell) 
1389 EndCa            
(1178 CIT,                

137 
sarcomas) 

Medical 
records (Danish 

Cancer 
Register) 

99,421 / 99,172; 
Central Population 

Register 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 

endometriosis dx; 
information on years of dx; 

exclusion of prevalent 
hysterectomy, bilateral 

oophorectomy, and OvCa or 
EndCa 

OvCa: RR=1.69 (1.27-
2.25)                                                   

BOT: RR=1.22 (0.69-
2.17)                     

Serous: RR=1.20 
(0.70-2.04)                        

Mucinous: RR=1.01 
(0.38-2.71)                           

Endometrioid: 
RR=3.37 (1.92-5.91)                                              
Clear-cell: RR=3.03 

(1.23-7.44)                                                                            
EndCa: RR=1.23 

(0.63-2.38)                        
CIT: RR=1.14 (0.54-

2.42)                       
Sarcomas: RR=2.72 

(0.66-11.12)                                                                
-                                                                                 

Risk estimates by 
years since 

endometriosis dx 

Calendar time, 
parity, number of 
births, and age at 
first birth as time-
dependent 
variables 

Brinton et 
al., 2005 

USA 

Retrospectiv
e cohort of 

women with 
infertility 

1965–
1999 

- 

Medical 
records (large 
reproductive 

endocrinology 
and infertility 
practices in 5 

areas in the US) 

45 OvCa 
39 EndCa 

292 BC 
28 Colon 
42 MM 

18 ThyrCa 

Self-reported, 
medical 

records, and 
cancer 

registries 

 women from the 
cohort who did not 
develop any cancer 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 
endometriosis at 5 large 
practices; information on 

years of dx; exclusion of the 
1st year of follow-up 

OvCa: RR=1.25 (0.6–
2.6) 

EndCa: RR=0.82 (0.3–
1.9) 

BC: RR=0.78 (0.6-1.1) 
Colon: RR=2.00 (0.7-

5.4) 
MM: RR=2.06 (1.0–

4.4)  
ThyrCa: RR=3.09 

(0.9-10.7) 

Age at follow-up, 
calendar time, study 
sites, gravidity at 
entry, and all causes 
of infertility 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Melin et al., 
2006 

Sweden 

Retrospectiv
e cohort 

1969–
2000 

64,492 

Medical 
records 

(Swedish 
Hospital 

Discharge 
Register) 

3,349 TotCa 
51 

Buccal/phar
ynx 

54 Gastric 
81 

Pancreatic                        
181 Lung 

64 Bladder 
75 NMSC 

214 
Haematopoe

tic 
113 NHL 
23 Liver 

188 Large 
intestine 

118 Rectal 

Medical 
records 

(National 
Swedish 
Cancer 

Register) 

Comparison to 
population rates 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 

endometriosis in a national 
patient register; information 
on years of dx; exclusion of 

the 1st year of follow-up 

TotCa: SIR=1.04 
(1.00–1.07) 

Buccal: SIR=1.13 
(0.84–1.49) 

Gastric: SIR=0.91 
(0.68–1.19) 

Pancreatic: SIR=1.20 
(0.95–1.49)             

Lung: SIR=0.94 (0.81-
1.09) 

Bladder: SIR=0.95 
(0.74–1.22) 

NMSC: SIR=1.05 (0. 
82–1.31) 

Haematopoetic: 
SIR=1.12 (0.98–1.28) 
NHL: SIR=1.24 (1.02–

1.49) 
Liver: SIR=1.21 

(0.77–1.82) 
Large intestine: 

SIR=0.95 (0.82–1.10) 
Rectal: SIR=1.05 

(0.87–1.25) 

None 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Bertelsen et 
al., 2007 
Denmark 

Case–cohort 
study 

1978–
1998 

1978  

Medical 
records (Danish 

Hospital 
Discharge 
Register) 

16,983 BC 

Medical 
records (Danish 

Cancer 
Registry) 

97,344 women in 
the remaining  

sub-cohort 

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and BC; information on 

years of dx; exclusion of BC 
cases occurring prior to 
baseline; time-varying 
analysis (women with 

endometriosis occurring 
after BC were considered 
unexposed); latency of 1 

year between endometriosis 
and BC dx 

BC: RR=0.97 (0.85-
1.11)                                                                  

-                                                                               
OMA: RR=0.92 (0.73-

1.14)                                                     
Uterus: RR=1.04 

(0.83-1.30)                                                      
Pelvis: RR=0.89 

(0.62-1.17)                                     
-                                                                        

Follow-up >=1 year 
afer endo dx            

BC: RR=0.91 (0.79–
1.06)                                                 

- 
OMA: RR=0.84 (0.67-

1.07)                   
Uterus: RR=0.96 

(0.76-1.22)                                
Pelvis: RR=0.87 

(0.63-1.20)                                              
-                                                                           

Risk estimates by 
year of and age at 
endometriosis dx 

Parity, parental 
status, age at birth 
of first child, benign 
breast disease, 
bilateral 
oophorectomy, and 
calendar year 

Kobayashi et 
al., 2007 

Japan 

Prospective 
cohort 

1985–
2002 

6398 OMA 

Medical 
records of a 

positive 
ultrasound 

(registration at 
the local 

hospitals) 

46 OvCa 

Medical 
records 

(Shizuoka 
Cancer 

Registry) 

Comparison of OvCa 
rates in the 

endometriosis 
cohort and the 
cancer registry 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of OvCa and 

OMA in a cancer registry; 
information on years of dx 

OvCa: SIR=8.95 
(4.12–15.3)                                    

Risk estimates by 
years of follow-up 
and age at OMA dx 

Age and calendar 
year 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Melin et al., 
2007 

Sweden 

Retrospectiv
e cohort 

1958-
2002 

63,630 

Medical 
records 

(Swedish 
Hospital 

Discharge 
Register) 

3822 TotCa               
134 OvCa 
1465 BC 

64 ThyrCa 
186 BrainCa   

217 MM 
104 

KidneyCa 
 97 EndCa 
 49 CervCa 

Medical 
records 

(National 
Swedish 
Cancer 

Register) 

Comparison to 
population rates 

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and cancer dx in a national 

patient register; information 
on years of dx; follow-up for 
cancer started 1 year after 

endometriosis dx to exclude 
prevalent cancers  

TotCa: SIR=1.01 
(0.98-1.05)                        

OvCa: SIR=1.37 
(1.14–1.62) 

BC: SIR=1.08 (1.02–
1.13) 

ThyrCa: SIR=1.33 
(1.02–1.70) 

BrainCa: SIR=1.27 
(1.09–1.46) 

MM: SIR=1.23 (1.07–
1.40) 

KidneyCa: SIR=1.36 
(1.11–1.64) 

EndCa: SIR=1.14 
(0.93–1.39) 

CervCa: SIR=0.71 
(0.53–0.94) 

None 

Fortuny et 
al., 2009  

USA 

Case-control,  
population-

based 

2001-
2005 

59 Self-reported 469 EndCa 

Medical 
records 

(histologically-
confirmed) 

467; selected 
through random-

digit dialing (n=175), 
Centers for 

Medicare and 
Medicaid lists 

(n=68), and area 
sampling (n=224) 

Cross-sectional: Comparison 
of endometriosis in EndCa 

cases and controls; no 
information on years of dx  

EndCa: OR=1.5 (0.8-
2.6) 

Age and BMI 

Zucchetto et 
al., 2009 

Italy  

Case-control,  
hospital-

based 

1992–
2006 

11 Self-reported 454 EndCa 

Medical 
records 

(histologically-
confirmed) 

 908; women 
admitted to the 

same hospital with 
non-neoplastic 
conditions; 2 

controls per case 
matched on study 

center and age 

Cross-sectional: Comparison  
of endometriosis in EndCa 

cases and controls; no 
information on years of dx 

EndCa: OR=4.03 
(1.04-15.52) 

Stratified on center 
and age, and 
adjusted for period 
of interview, BMI, 
age at menarche, 
age at menopause, 
parity, and OC use 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Bodmer et 
al., 2011 
United 

Kingdom 

Case-control,  
hospital-

based 

1995–
2009 

88 

Medical 
records (UK-

based General 
Practice 

Research 
Database) 

1611 OvCa 

Medical 
records (UK-

based General 
Practice  

Research 
Database) 

9170; up to 6 
controls per case, 

women without any 
evidence for OvCa 

matched on 
calendar time, age, 

sex, general 
practice, and 

number of years of 
active history in the 
GPRD prior to the 

index date 

Cross-sectional: Comparison 
of endometriosis in OvCa 

 cases and controls, with no 
information on years of dx; 
exclusion of women with a 
history of ovarian disease 

prior to the index date 

OvCa: OR=1.55 
(0.93–2.57) 

None 

Nichols et 
al., 2011 

USA 

Case-control 
study of 

postmenopa
usal women, 
population-

based 

1992–
1995 

426 Self-reported 4935 BC 

Medical 
records (cancer 

registries 
(Wisconsin,  

Massachusetts, 
and New 

Hampshire)) 

 5111; randomly 
selected  from 

license drivers and 
Medicare lists, 

matched on age 

Cross-sectional: Comparison  
of endometriosis in BC 
 cases and controls; no 

information on years of dx; 
exclusion of exposures 
occurring prior to the 

reference date 

BC: OR=0.99 (0.80-
1.21) 

Age, US state, age 
at menarche, 
duration of oral 
contraceptive use, 
parity, age at first 
birth, age at 
menopause, 
postmenopausal 
hormone use, BMI, 
mammography 
screening, and 
family history of 
breast cancer 

Rowlands et 
al., 2011 
Australia 

Case-control,  
population-

based 

2003-
2007 

119 Self-reported 

1399 EndCa                    
(1077 type I 
322 type II)                   

  

Medical 
records (cancer 

registries) 

1539; selected from 
the national 

electoral roll, 
matched on state of 
residence and age 

Endometriosis dx preceded 
cancer dx: Comparison of 
endometriosis in EndCa 

cases and controls; 
information on age at 

endometriosis dx; exclusion 
of women diagnosed in the 
12 months prior to cancer 
dx (cases) or first approach 

(controls) 

EndCa: OR=1.41 
(1.00-2.17) 

Type I: OR=1.48 
(0.98-2.23)                                 

Type II: OR=1.44 
(0.80-2.59)                                   

-                                                                 
Excluding last 12 

months                                                
EndCa: OR=1.04 

(0.69-1.56) 
Type I: OR=1.10 

Age, age at 
menarche, parity, 
duration of OC use, 
HRT use, smoking, 
and BMI 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

(0.71-1.70)                                 
Type II: OR=0.82 

(0.41-1.66) 

Pearce et al., 
2012 

Multiple 
locations 

(USA, 
Europe, and 

Australia) 

Pooled 
analysis of 

case-control 
studies 

1993–
2010 

_ Self-reported 7911 OvCa _ 
13,226; multiple 

sources: population, 
hospital, clinic 

Cross-sectional: Comparison 
of endometriosis in OvCa 

cases and controls, with no 
information on years of dx 

OvCa: OR=1.46 
(1.31–1.63)                 

                                                                             
Serous: OR=1.20 

(0.95-1.52)                           
Mucinous: OR=1.02 

(0.69-1.50)                                  
Endometrioid: 

OR=2.04 (1.67-2.48)                                       
Clear-cell: OR=3.05 

(2.43-3.84)                  

Conditioned on age 
and race/ethnicity 

Stewart et 
al., 2012 
Australia 

Retrospectiv
e cohort of 

women with 
infertility 

1982–
2002 

2978 in women 
with IVF 

treatment 

Medical 
records 

(Western 
Australia Data 

Linkage 
System) 

38 OvCa 
Medical 

records (cancer 
registry)  

21,646 women in 
the total cohort; 
women seeking 
hospital care for 
infertility at all 

hospitals in Western 
Australia 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 

endometriosis dx; 
information on years of 
diagnosis; time-varying 

analysis 

OvCa: HR=2.33 (1.02-
5.53) 

IVF, socio-economic 
status, age, and 
calendar year at the 
first infertility 
admission 

Buis et al., 
2013 
The 

Netherlands 

Retrospectiv
e cohort of 

women with 
subfertility 
problems 

1989–
2007 

3657 

Histo/cytopath
ology records 
(968); medical 
records (1883); 

self-report 
(806) 

31 OvCa 
(19 invasive, 

15 BOT) 

Medical 
records (Dutch 

Pathology 
Database 

and 
Netherlands 

Cancer 
Registry) 

5247; women with 
subfertility problems 

without 
endometriosis 

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and cancer dx; information 
on years of dx; inclusion of 

events in women diagnosed 
with OvCa after the date of 

1st dx of endometriosis only 

OvCa: HR=8.4 (3.2–
22.1)                                                                                                                                                                                                                                                                                   

Invasive OvCa: 
HR=12.7 (2.9-55.5)                                                 
Borderline: HR=5.5 

(1.5-20.4)                                                                                                            
OMA: OvCa: HR=11.3 

(4.0-31.8)                                                        
Non-OMA: OvCa: 
HR=7.7 (2.1-28.7)                                                                         

Age, oral 
contraceptive use, 
parity 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Morales et 
al., 2013 

Puerto Rico 

Case-control, 
hospital-

based 

2006–
2012 

94 Self-reported 465 BC 

Medical 
records 

(histologically-
confirmed)  

 661; women 
recruited in 

collaborating private 
clinical practices 
with a negative 
mammogram in 

previous 6 months, 
who had undergone 

a clinical 
 breast examination, 

and who had not 
received blood 

transfusion within 
previous 5 years 

Cross-sectional: Comparison  
of endometriosis in BC 

 cases and controls, with no 
information on years of dx 

BC: OR=0.61 (0.3-1.0)  

Age, BMI, family 
history of breast 
cancer, menopause, 
number of children, 
alcohol use, 
smoking, and 
vitamin use 

Stewart et 
al., 2013 
Australia 

Retrospectiv
e cohort of 

women with 
infertility 

1982–
2002 

2978 in women 
with IVF 

treatment 

Medical 
records 

(Western 
Australia Data 

Linkage 
System) 

31 BOT 
Medical 

records (cancer 
registry)  

21,639 women in 
the total cohort; 
women seeking 
hospital care for 
infertility at all 

hospitals in Western 
Australia 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 

endometriosis dx; 
information on years of 
diagnosis; time-varying 

analysis 

BOT: HR=0.31 (0.04-
2.29) 

IVF, socio-economic 
status, age, and 
calendar year at the 
first infertility 
admission 

Braganza et 
al., 2014 

USA 

Prospective 
cohort 

1993–
2009 

 5549  Self-reported 

127 ThyrCa                    
(99 papillary 
20 follicular)                   

  

Medical 
records 

(histologically-
confirmed) 

women from the 
cohort who did not 
report any cancer 

Endometriosis dx preceded 
cancer dx: Prospective 

evaluation of endometriosis 
and ThyrCa dx; time-varying 

analysis 

ThyrCa: HR=1.25 
(0.70–2.23) 

Papillary: HR=1.52 
(0.83-2.79) 

Age, education, 
race, marital status, 
family history of 
thyroid cancer, 
baseline BMI status, 
and smoking status 

Brinton et 
al., 2014 

USA 

Retrospectiv
e cohort of 

women with 
infertility 

1965–
2010 

189 
endometriosis 

among BC 
cases 

Medical 
records (large 
reproductive 

endocrinology 
and infertility 
practices in 5 

areas in the US) 

749 BC 

Medical 
records (cancer 

registries 
(n=607), 
medical 

records (n=61), 
death 

certificates 
(n=28)) or self-
rported (n=53) 

9143 women who 
sought infertility 

advice at 5 
reproductive 

endocrinology 
practices 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 

endometriosis dx; 
information on years of dx 
and time-varying analysis 

BC: HR: 1.12 (0.93–
1.35) 

Study site and 
calendar year of 
first infertility 
evaluation 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Chang et al. 
2014, 

Taiwan 

Retrospectiv
e cohort 

2000-
2010 

5468 

Medical 
records 
(Taiwan 

National Health 
Insurance 
Research 
Database) 

22 OvCa 

Medical 
records 
(Taiwan 

National Health 
Insurance  
Research 

Database; at 
least 3 medical 

records) 

15,074; comparison 
cohort: 2 non-
endometriosis 

controls from the 
same database and 

matched by age, 
index year, obstetric 

history, 
socioeconomic 
status, work, 
urbanization  

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and cancer dx in a national 
health insurance database; 
exclusion of women with 
OvCa, endometriosis, or 

total hysterectomy before 
endometriosis dx; exclusion 
of women with synchronous 
endometriosis and OvCa and 
of those with OvCa dx within 

1 year after endometriosis 
dx in a sensitivity analysis 

OvCa: HR=3.28 (1.37-
7.85)                                

Follow-up>=1 yr 
after 1st endo dx     

OvCa: HR=3.87 (1.58-
9.47) 

Age, socioeconomic 
status, work, 
urbanization, pelvic 
inflammatory 
disease, infertility 
status, 
cardiovascular 
disease, diabetes 
mellitus, chronic 
liver disease, 
rheumatic disease, 
and Charlson 
Comorbidity Index 

Chuang et 
al., 2015 
Taiwan 

Nested case-
control 

2002-
2010 

507  

Medical 
records 
(Taiwan 

National Health 
Insurance 
Research 
Database) 

4884 BC 

Medical 
records 
(Taiwan 

National Health 
Insurance 
Research 
Database) 

19,536; 4 controls 
per case selected 
from the health 

insurance database; 
matched to cases on 
year and month of 
birth, and year of 

Longitudinal 
Health Insurance 

Database  

Cross-sectional: 
Retrospective evaluation of 

endometriosis and cancer dx 
in a national health 
insurance database; 

information on years of dx 
but no time-varying analysis 

BC: OR=1.44 (1.15-
1.80) 

Occupation, 
number of 
screening tests 
before index date, 
and  average 
outpatient visits 6 
months before 
index date 



Supplementary Table S1. Characteristics of the included 49 publications (1993-2019) from 38 studies of associations between endometriosis and cancer 

Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Kok et al., 
2015 

Taiwan 

Retrospectiv
e cohort 

2003-
2008 

2266 
(768 

adenomyosis,     
165 OMA,            

1333 
other/mixed) 

Medical 
records 
(Taiwan 

National Health 
Insurance 
Research 
Database) 

248 TotCa 
22 OvCa 
17 EndCa 

69 BC 
10 CRC 

Medical 
records 
(Taiwan 

National Health 
Insurance  
Research 
Database) 

9064; comparison 
cohort: 4 non-
endometriosis 

controls sampled 
from the same 
database and 

matched on age and 
index date 

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and cancer dx in a national 
health insurance database; 
exclusion of women with 

prevalent cancer, 
hysterectomy or 
oophorectomy 

TotCa: HR=1.8 (1.4-
2.4) 

OvCa: HR=4.56 (1.72-
12.11) 

EndCa: HR=4.05 
(1.20-13.66) 

BC: HR=1.15 (0.61-
2.15) 

CRC: HR=2.99 (0.72-
12.51)  

                                                                                
OMA:                                                              

OvCa: HR=4.37 (1.07-
17.83)                      

EndCa: HR=3.23 
(0.54-19.27)                                      

BC: HR=0.54 (0.12-
2.40)                                                                

                                                                                                 
Adenomyosis:                                           

OvCa: HR=5.50 (1.95-
15.50)                                  

EndCa: HR=4.38 
(1.22-15.72)                     

BC: HR=1.24 (0.62-
2.48)                                        

CRC: HR=3.51 (0.75-
16.47) 

Age group, diabetes 
mellitus, chronic 
kidney disease, liver 
cirrhosis, 
rheumatoid 
arthritis, and (for 
specific cancer 
types) use of 
medroxyprogestero
ne acetate, 
norethindrone 
acetate, danazol, 
and GnRH agonist 

Farland et 
al., 2016 

USA 

Prospective 
cohort 

1989-
2013 

 5389  

Medical 
records 

(reported as 
laparoscopicall
y-confirmed, 

validation 
study 

confirmation 
rate=97.4%) 

4979 BC 

Medical 
records 

(histologically-
confirmed) 

Women from the 
cohort 

 who did not report 
any cancer 

Endometriosis dx preceded 
cancer dx: Prospective 

evaluation of endometriosis 
and cancer dx; time-varying 

analysis; exclusion of 
prevalent BC and 

endometriosis 

BC: HR=0.96 (0.88–
1.06) 

Premenopausal: 
HR=1.05 (0.89-1.23)              

Postmenopausal: 
HR=0.93 (0.80-1.07)             
ER+/PR+: HR=1.00 

(0.87-1.14)              
ER+/PR-: HR=1.90 

Age, calendar time, 
family history of 
breast cancer in a 
mother or sister, 
age at menarche, 
body mass index, 
body mass index at 
age 18 years, 
smoking history, 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

(1.44-2.50)                     
ER-/PR-: HR=0.90 

(0.67-1.21)                                

biopsy-confirmed 
benign breast 
disease, alcohol 
intake, recent 
health-seeking 
behavior, height, 
oral contraceptive 
use history, 
parity/age at first 
birth, total 
breastfeeding, and 
birth weight 

Mogensen 
et al., 2016 
Denmark  

Retrospectiv
e cohort 

1977–
2012 

45,790 

Medical 
records (Danish 

National 
Patient 

Register) 

221 OvCa                   
(70 serous,                

10 
mucinous,           

28 
endometrioi

d,       25 
clear-cell) 
118 EndCa                 

(67 type I, 4 
type II) 

1452 BC                
(1034 

ductal, 176 
lobular) 

Medical 
records (Danish 

Cancer 
Register) 

45,356/43,784/45,7
90; women from the 

general  
population  

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and cancer dx; information 
on years of dx; exclusion of 

cancer cases diagnosed 
during the 1st year after 

endometriosis dx to ensure 
temporality; for OvCa and 

EndCa, exclusion of women 
with a history of bilateral 

oophorectomy/hysterectom
y before (or on the same 

date as) endometriosis dx 

OvCa: SIR=1.55 
(1.35–1.77) 

EndCa: SIR=2.13 
(1.77–2.55) 

BC: SIR=1.05 (1.00–
1.11) 

 
Follow-up>=1 yr 
after 1st endo dx                                                                                                                                                                                                   

OvCa: SIR=1.34 
(1.16–1.55) 

EndCa: SIR=1.43 
(1.13–1.79) 

BC: SIR=1.05 (0.99–
1.10) 

 
OvCa: Serous: 

SIR=1.05 (0.82-1.32)            
Mucinous: SIR=0.75 

(0.36-1.37)          
Endometrioid: 

SIR=1.64 (1.09-2.37)         
Clear-cell: SIR=3.64 

(2.36-5.38) 
 

Age, calendar year, 
and parity 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

EndCa: Type I: 
SIR=1.54 (1.20-1.96)          

Type II: SIR=1.06 
(0.28-2.71) 

 
BC: Ductal: SIR=1.04 

(0.97-1.10)         
Lobular: SIR=1.14 

(0.98-1.33)                                     
-                                                                                        

Risk estimates by 
time since endo dx, 
calendar period of 

endo dx, and age at  
dx of endo 

Ruiz et al., 
2016 
USA 

Case control,  
hospital-

based 

2003-
2008 

21 Self-reported 

 
208 OvCa 

cases                    
53 type I 

155 type II 

Medical 
records 

(hospital dx) 

224; wowen 
matched to case by 

age and selected 
from the same 

institution over the 
same time period 

Cross-sectional: Comparison 
of endometriosis in OvCa 

 cases and controls, with no 
information on years of dx  

Type I OvCa: 
OR=5.07 (2.06–

12.46) 
Type II OvCa: 

OR=1.34 (0.55–3.23) 

None 

Wentzensen 
et al., 2016 

Multiple 
locations 

(North 
America, 
Asia, and 
Europe) 

Prospective 
cohort 

1980-
2014 

1503 exposed 
OvCa cases 

Self-reported 

 
5584 OvCa                    

(3378 
serous, 

606 
endometrioi

d,  331 
mucinous,       
269 clear-

cell) 

Medical 
records (cancer 

registries or 
medical record 

review) 

 1,279,002; women 
from the cohort who 

did not report any 
cancer 

Endometriosis dx preceded 
cancer dx: Prospective 

evaluation of endometriosis 
and OvCa in 21 prospective 
studies; exclusion of women 

with a hx of cancer or 
bilateral oophorectomy 

before study entry 

OvCa: RR=1.35 (1.07-
1.71) 

Serous: RR=1.03 
(0.74-1.46)            

Endometrioid: 
RR=2.32 (1.36-3.95) 
Mucinous: RR=1.62 

(0.58-4.51)            
Clear-cell: RR=2.87 

(1.53-5.39)              
Phomog=0.01                                                       

-                                                                                    
Risk estimates by 

grade of 

Stratified by birth 
year and cohort; 
adjusted for age at 
study entry, parity, 
and duration of oral 
contraceptive use 
by using pooled 
analyses of all (21) 
cohorts combined 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

differentiation                                                                     
Association stronger 
in well-differentiated 

tumors (but NS 
heterog) 

Farland et 
al., 2017                            
France 

Prospective 
cohort 

1990-
2011 

2967 

Medical 
records 

(reported as 
surgically-
confirmed, 
validation 

study 
confirmation 
rate=81.5%) 

535 MM                               
247 SCC                                    

1712 BCC 

Medical 
records 

(histologically-
confirmed)  

84,754; women 
from the cohort who 

did not report any 
cancer 

Endometriosis dx preceded 
cancer dx: Prospective 

evaluation of endometriosis 
and MM; exclusion of 

women with a hx of cancer 
at inclusion; time-varying 

analysis 

MM: HR=1.64 (1.15-
2.35)                                     

NMSCs: HR=1.17 
(0.93-1.46)                                              

SCC: HR=1.21 (0.62-
2.36)                           

BCC: HR=1.16 (0.91-
1.48) 

Stratified on birth 
cohort and adjusted 
for age, education, 
hair color, skin 
complexion, 
number of nævi, 
freckling, skin 
sensitivity to sun 
exposure,  family 
history of skin 
cancer, and 
quartiles of 
residential sun 
exposure in county 
of birth and at 
baseline 

Koushik et 
al., 2017  
Canada 

Case-control,  
population-

based 

2011-
2016 

84 Self-reported 

496 OvCa 
(103 type I, 
261 type II, 

132 
borderline) 

Medical 
records 

(histologically-
confirmed)  

908; women from 
the electoral list 

throughout the case 
recruitment period 

and matched to 
cases on age in 5-
year groups and 
electoral district 

Cross-sectional: Comparison 
of endometriosis in OvCa 

cases and controls, with no 
information on years of dx 

OvCa: OR=1.65 
(1.08–2.54) 

 
Invasive: OR=1.70 

(1.07-2.71)                                                
Borderline: OR=1.55 

(0.77-3.13)                                
Phomog=0.81                                                                                                                                                                                                                                                                                                         

Type I: OR=2.96 
(1.54-5.67)                    

Type II: OR=1.33 
(0.76-2.32)                          

P homog: 0.04                       

Age, duration of 
oral contraceptive 
use, parity, and 
education  
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Poole et al., 
2017 
USA    

Prospective 
cohort 

1989-
2011 

5910 

Medical 
records 

(reported as 
laparoscopicall
y-confirmed, 

validation 
study 

confirmation 
rate=97.4%) 

228 OvCa                 
(107 serous,              

62 
endometrioi
d or clear-

cell,                  
22 

mucinous) 
166 EndCa 

Medical 
records 

(histologically-
confirmed) 

 101,797 / 96,943; 
women from the 

cohort who did not 
report any cancer 

Endometriosis dx preceded 
cancer dx: Prospective 

evaluation of endometriosis 
and cancer dx; exclusion of 
prevalent endometriosis or 

cancer cases; sensitivity 
analyses moving dx date 

backwards to account for dx 
delays 

OvCa: HR=2.28 (1.54-
3.38) 

EndCa: HR=0.68 
(0.30-1.56) 

                                                                            
Serous OvCa: 

HR=1.69 (0.92-3.11)                                   
Non-serous OvCa: 

HR=2.44 (1.48-4.01)                                                       
Phomog: 0.36  

                                                                                  
Serous OvCa: 

HR=1.70 (0.93-3.12)    
Endometrioid/clear-
cell OvCa: HR=1.78 

(0.84-3.78) 
Mucinous OvCa: 

HR=2.90 (0.97-8.68)                               
Phomog: 0.72 

OvCa: Stratified by 
age and time 
period; adjusted for 
parity, duration of 
oral contraceptive 
use, menopausal 
status, tubal 
ligation, family 
history of ovarian 
cancer + 
additionally (except 
for analyses by 
tumor type) post-
menopausal 
hormone use, 
infertility history, 
IUD use, 
hysterectomy, and 
menstrual cycle 
irregularity                    
EnCa: Stratified by 
age and time 
period; adjusted for 
BMI, parity, 
duration of post-
menopausal 
hormones (by type), 
age at menopause, 
age at menarche, 
menstrual 
irregularity, 
infertility history, 
and duration of oral 
contraceptive use  
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Saavalainen 
et al., 2018 

Finland 

Retrospectiv
e cohort 

1987-
2014 

49,933                     
(23,210 OMA          

20,187 SPE                    
2372 DE) 

  

Medical 
records 
(Finnish 
Hospital 

Discharge 
Register) 

129 OvCa                    
46 BOT 

55 EndCa                    
28 CervCa 

  

Medical 
records 

(Finnish Cancer 
Registry) 

Comparison to 
population rates 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 

endometriosis in a national 
patient register; information 
on years of dx; time-varying 
analysis from endometriosis 

diagnosis 

OvCa: SIR=1.76 
(1.47–2.08) 

EndCa: SIR=1.04 
(0.80–1.32) 

CervCa: SIR=0.76 
(0.50–1.09) 

                                                                                 
OvCa                                                          

Serous: SIR=1.37 
(1.02-1.80)                                    

Mucinous: SIR=0.88 
(0.42-1.62)                                

Endometrioid: 
SIR=3.12 (2.15-4.38)                              
Clear-cell: SIR=5.17 

(3.20-7.89)                     
BOT: SIR=1.29 (0.95-

1.72)                               
Endo x OvCa                                                

OMA: SIR=2.56 (1.98-
3.27)                       

SPE: SIR=1.32 (0.99-
1.72)                                  

DE: SIR=1.41 (0.29-
4.10)                                          

EndCa                                                                              
Endometrioid: 

SIR=1.06 (0.80-1.38)                       
Endo x EndCa                                                                             

OMA: SIR=1.12 (0.77-
1.57)                                    

SPE: SIR=1.04 (0.70-
1.49)                            

DE: SIR=0.74 (0.02-
4.12)                                                                                                                               

CervCa                                  
Adenocarcinoma: 

None 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

SIR=1.06 (0.53-1.88)                           
SCC: SIR=0.46 (0.20-

0.91)                                                  
Endo x CervCa                                                          

OMA: SIR=0.96 (0.54-
1.58)                                                       

SPE: SIR=0.53 (0.24-
1.00)                             

DE: SIR=1.80 (0.37-
5.25) 

Saavalainen 
et al., 2018 

Finland 

Retrospectiv
e cohort 

1987-
2014 

49,933                     
(23,210 OMA          

20,187 SPE                    
2372 DE) 

  

Medical 
records 
(Finnish 
Hospital 

Discharge 
Register) 

3619 TotCa 
1555 BC 

31 Buccal 
62 Gastric 
267 CRC                         
16 Small 
intestine                     
20 Liver                       

62 Pancreas 
145 Lung 
156 MM 
62 NMSC                                    
904 BCC 

 80 Kidney 
36 Urinary 
 207 Brain 

179 ThyrCa 
135 NHL 

269 
Lymphoid 

and 
hematopoiet

ic 

Medical 
records 

(Finnish Cancer 
Registry) 

_ 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 

endometriosis in a national 
patient register; information 
on years of dx; time-varying 
analysis from endometriosis 

diagnosis 

TotCa: SIR=0.98 
(0.95-1.01) 

BC: SIR=0.99 (0.94-
1.03) 

Buccal: SIR=0.60 
(0.41-0.85) 

Gastric: SIR=1.03 
(0.79-1.32) 

Colon: SIR=0.95 
(0.80-1.10) 

Rectal: SIR=1.14 
(0.93-1.37) 

Small Intestine: 
SIR=1.32 (0.76-2.14) 
Liver: SIR=0.89 (0.54-

1.37) 
Pancreas: SIR=0.76 

(0.58-0.96) 
Lung: SIR=0.91 (0.77-

1.06) 
MM: SIR=1.03 (0.87-

1.19)                         
BCC: SIR=1.18 (1.10-

1.25) 
NMSC: SIR=1.08 

None 
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Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

(0.83-1.38) 
Kidney: SIR=1.05 

(0.83-1.30) 
Urinary: SIR=0.91 

(0.63-1.25) 
Brain: SIR=1.10 

(0.95-1.25) 
ThyrCa: SIR=1.43 

(1.23-1.64) 
NHL : SIR=1.06 (0.89-

1.25) 
Lymphoid and 
hematopoietic: 

SIR=1.07 (0.95-1.20) 
 

Risk estimates by 
tumor type and type 

of endometriosis 

Saraswat et 
al., 2018 
Scotland 

Retrospectiv
e cohort 

1981-
2010 

17,834 

Medical 
records 

(laparoscopicall
y-confirmed) 

1224 TotCa 
69 OvCa 
32 EndCa 
48 CervC 
448 BC 

Medical 
records  
(cancer 
registry)  

17,384; age-
matched women 
from the general 

population 

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and cancer dx; information 
on years of dx; exclusion of 
women with cancer at the 

time of endometriosis 
surgery 

TotCa: HR=1.21 
(1.08-1.35) 

OvCa: HR=1.77 (1.08-
2.89) 

EndCa: HR=1.14 
(0.57-2.28) 

CervCa: HR=0.60 
(0.34-1.08) 

BC: HR=1.28 (1.06-
1.54) 

Matched by year of 
birth and time of 
entry in the study 
(univariate analyses 
only) 

Stewart et 
al., 2018  
Australia 

Retrospectiv
e cohort 

1970-
2014 

34,552 

Medical 
records 

(Western 
Australia Data 

Linkage 
System) 

454 cases of 
high-grade  

serous OvCa 

Medical 
records  
(cancer 
registry)  

406,830; women 
with no cancer 

record 

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and cancer dx; information 
on years of dx; time-varying 
analysis of the association 

between endometriosis and 
HGSOC  

OvCa: HR=0.82 (0.55-
1.22) 

Age, infertiliy, pelvic 
inflammatory 
disease, 
hysterectomy, 
salpingectomy, 
oophorectomy, 
tubal ligation, plural 
delivery, high 
parity, breast 



Supplementary Table S1. Characteristics of the included 49 publications (1993-2019) from 38 studies of associations between endometriosis and cancer 

Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

cancer, parity 

Surrey et al., 
2018 
USA 

Retrospectiv
e cohort  

2006-
2015 

26,961 

Medical 
records 

(commercial 
insurance 

claims) 

_ 

Medical 
records 

(commercial 
insurance 

claims) 

107,844; 
comparison cohort: 
4 controls per case 

matched on state of 
residence, insurance 
plan type, and age 

Endometriosis dx preceded 
cancer dx: Retrospective 
evaluation of cancer and 

endometriosis; information 
on years of dx; exclusion of 

patients in whom the 
comorbidity under study 

occurred before the index 
date; time-varying analysis 
from the index date to time 

to the first comorbidity 
claim 

OvCa: HR=4.0 (2.8-
5.7) 

EndCa: HR=2.4 (1.6-
3.8) 

BC: HR=1.4 (1.1-1.7) 

15 Charlson-Deyo 
comorbidities 
measured during 
the year preceding 
the index date: 
rheumatologic 
disease, diabetes, 
diabetes with 
chronic 
complications, 
myocardial 
infarction, 
congestive heart 
failure, peripheral 
vascular disease, 
cerebrovascular 
disease, dementia, 
chronic pulmonary 
disease, peptic ulcer 
disease, mild liver 
disease, hemiplegia, 
paraplegia, renal 
disease, moderate 
or severe liver 
disease, AIDS 



Supplementary Table S1. Characteristics of the included 49 publications (1993-2019) from 38 studies of associations between endometriosis and cancer 

Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Williams et 
al., 2018 
United 

Kingdom 

Prospective 
cohort of 

women who 
had assisted 
reproduction 

1991-
2011 

18,630 

Medical 
records 
(Human 

Fertilisation 
and 

Embryology 
Authority 
database) 

2578 BC 
164 EndCa 
405 OvCa 

Medical 
records 

(National 
Health Service 

Central 
Registers of 

England, 
Wales, and 
Scotland) 

252,631 women 
with no cancer dx in 
the cohort; Human 

Fertilisation and 
Embryology 

Authority (HFEA) 

Endometriosis dx preceded 
cancer dx: Prospective 

evaluation of cancer and 
endometriosis dx; 

information on years of dx; 
exclusion of cancer dx 

recorded in the 1st year of 
follow-up in a sensitivity 

analysis 

BC: SIR=0.98 (0.86-
1.12) 

EndCa: SIR=0.75 
(0.35-1.43) 

OvCa: SIR=2.31 
(1.74-3.01)                                                                                                 

                                                                    
Invasive BC: SIR=0.96 

(0.92-1.00)                                  
In situ BC: SIR=1.14 

(1.01-1.28)                           
Invasive OvCa: 

SIR=1.31 (1.14-1.49)                             
BOT: SIR=1.30 (1.08-

1.55)                                                                                                                                  
-                                                                                                

Follow-up>=1 yr 
after 1st endo dx                                       

BC: SIR=0.98 (0.85-
1.12)                               

EndCa: SIR=0.78 
(0.35-1.47) 

OvCa: SIR=2.19 
(1.62-2.89)                                                                                                 

                                                                    
Invasive BC: SIR=0.94 

(0.81-1.09)                                  
In situ BC: SIR=1.28 

(0.84-1.88)                           
Invasive OvCa: 

SIR=2.51 (1.77-3.47)                             
BOT: SIR=1.57 (0.81-

2.73)          

None 



Supplementary Table S1. Characteristics of the included 49 publications (1993-2019) from 38 studies of associations between endometriosis and cancer 

Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Guenego et 
al., 2018 
France 

Prospective 
cohort 

1990-
2012 

6606 

Medical 
records 

(reported as 
surgically-
confirmed, 
validation 

study 
confirmation 
rate=81.5%) 

412 ThyrCa 

Medical 
records 

(histologically-
confirmed) 

80,197; women 
from the cohort who 

did not report any 
cancer 

Endometriosis dx preceded 
cancer dx: Prospective 

evaluation of endometriosis 
and Thyroids cancer; 

exclusion of women with a 
hx of cancer at inclusion; 

time-varying analysis 

ThyrCa 
Self-reported 

endometriosis: 
HR=1.27 (0.90-1.79)  

Medically confirmed:  
HR= 1.26 (0.85-1.86) 

Surgically 
confirmed: HR= 
1.19 (0.76; 1.88) 

Age, and stratified 
by 5‐year category 
birth cohort, 
smoking status, 
history of 
dysthyroidism, 
history of other 
benign thyroid 
disease and BMI, 
age at menarche, 
infertility 
treatment, parity 
and age at first full‐
term pregnancy, 
age at menopause 
and use of MHT  

Park et al., 
2018 
USA 

Case-control,  
population-

based  
(African-
American 
women) 

2010-
2015 

82 Self-reported 600 OvCa 

Medical 
records 

(histologically-
confirmed) 

908; identified 
through random 

digit dialing 

Cross-sectional: Comparison 
of endometriosis in OvCa 

 cases and controls, with no 
information on years of dx 

OvCa:  
HR=1.78 (1.09-2.90) 

OvCa serous: 
HR=1.29 (0.71-2.35) 

 

age at diagnosis, 
study site, marital 
status, education, 
BMI, parity, tubal 
ligation, duration of 
oral contraceptive 
use, family history 
of breast or ovarian 
cancer, talc use, 
endometriosis, 
fibroid, PID, ovarian 
cyst 

Vassard et 
al., 2019 
Denmark  

Retrospectiv
e cohort of 

women who 
had assisted 
reproduction 

treatment 

1994-
2016 

1734 
Medical 

records (Danish 
IVF Register) 

 
393 OvCa 

Medical 
records (cancer 

registry) 

566,858 untreated 
women with no 
cancer dx in the 
cohort; in the Danish 
National ART-couple 
II 

Endometriosis dx preceded 
cancer dx: Prospective 

evaluation of cancer and 
endometriosis dx; with no 
information on years of dx 

OvCa:  
HR= 3.78 (2.45-5.84) 
 

Educational level, 
parity, partnership 
status, treatment 
year and age 



Supplementary Table S1. Characteristics of the included 49 publications (1993-2019) from 38 studies of associations between endometriosis and cancer 

Author, 
year, 

location 
Design 

Study 
period 

Endometriosis: 
#cases 

Endometriosis: 
ascertainment 

Cancer: 
#cases 

Cancer: 
ascertainment 

Controls: number, 
source population 

Temporality RR (95% CI) Adjustment factors 

Hsu et al., 
2019 

Taiwan 

Retrospectiv
e cohort 

2000- 
2011 

5586 

Medical 
records 
(Taiwan 

National Health 
Insurance 
Research 
Database) 

10 OvCa 
37 BC 

Medical 
records 
(Taiwan 

National Health 
Insurance 
Research 
Database) 

143,096; women 
without history of 
endometriosis or 

cancer from general 
female population 

frequency; matched 
to the rest of cohort  

by age 

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and cancer dx in a national 
health insurance database; 

with no information on 
years of dx 

OvCa: HR= 1.28 
(1.19-1.37) in nurse 

cohorts 
HR=1.64 (0.20-13.7) 

other hospital 
employees 

BC: HR= 0.62 (0.22-
1.78) in nurse 

cohorts 
HR= 1.97 (0.75-5.13) 

other hospital 
employees 

Age, and 
comorbidities 

Lundberg et 
al., 2019 
Sweden 

Retrospectiv
e cohort of 

women with 
infertility 

1942-
1992 

53,687 

Medical 
records 

(Swedish 
Hospital 

Discharge 
Register) 

6435 OvCa 
6112 EndCa 
53,687 BC 

 

Medical 
records 

(National 
Swedish 
Cancer 

Register) 

Comparison to 
population rates 

Endometriosis dx preceded 
cancer dx: Retrospective 

evaluation of endometriosis 
and cancer dx in a national 

patient register with no 
information on years of dx 

OvCa:  
HR= 1.77 (1.53-2.05) 

EndCa: HR=1.02 
(0.96-1.07) 

BC: HR=0.94 (0.76-
1.17) 

 

Age, calendar time, 
education level, 
country of birth, 
parity and age at 
first birth, 
salpingectomy and 
bilatera 
oophorectomy 

 

Footnote: RR relative risk; CI confidence interval; OR odds ratio;  BC breast cancer; MM multiple myeloma; OvCA ovarian cancer; EndCA endometrial cancer MM melanoma malignant; 
ThyrCa tyroids cancer; TotCa total cancer; NMSC non melanoma skin cancer; NHL Non-Hodgkin lymphoma;  BOT Borderline ovarian tumour; CervCa cervical cancer; BrainCa Brain cancer; 
KidneyCa Kidney cancer; SCC squamous cell carcinoma; BCC Basal cell carcinoma; BMI Body mass index, OC Oral contraceptive; IVF In vitro fertilisation, MHT menopausal hormone therapy; 
PID Pelvic inflammatory disease. AIDS acquired immunodeficiency syndrome; HRT hormone replacement therapy;   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Footnote: SRR summary relative risk; CI confidence interval 

I2 (%) is a measure of the proportion of the heterogeneity attributed to between study variation rather than due to chance. I2-values of 25%, 50% and 

75% indicate low, moderate and high between study heterogeneity, respectively. 
aP-value testing for heterogeneity among the studies within each cancer type 

 

 

 

 

 

 

Supplementary Table S2. Summary relative risks (SRR) and 95% confidence intervals (CI) for the associations between endometriosis 

and cancer by cancer types with < 4 studies published as of 2019. 

 Number of studies SRR (95% CI) I2 (%) Pa
within 

Keratinocyte cancers  3 1.10 (0.96-1.26) 0.0 0.79 

   Basal-cell carcinoma 2 1.18 (1.11-1.25) 0.0 0.89 

Lymphatic/haematopoietic cancers 2 1.09 (1.00-1.19) 0.0 0.61 

   Non-Hodgkin lymphoma 3 1.18 (1.00-1.41) 40.6 0.18 

   Leukaemia 2 1.07 (0.88-1.31) 14.3 0.28 

Brain cancer 2 1.18 (1.02-1.36) 49.3 0.16 

Lung cancer 3 0.94 (0.84-1.04) 0.0 0.67 

Gastric cancer 2 0.97 (0.81-1.18) 0.0 0.52 

Liver cancer 2 1.05 (0.77-1.44) 0.0 0.34 

Pancreatic cancer 2 0.96 (0.61-1.50) 85.8 0.008 

Urinary cancer 2 0.99 (0.83-1.18) 0.0 0.60 

Bladder cancer 2 0.94 (0.76-1.15) 0.0 0.84 

Renal cancer 2 1.20 (0.93-1.55) 65.6 0.09 

Buccal cancer 2 0.83 (0.45-1.55) 86.0 0.007 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure S1. Influence analysis for 24 studies evaluating the association between endometriosis and ovarian cancer risk published through 2019 

*Note Since the Nurses’ Health Study II (Poole et al., 2017) and the Iowa Women’s Health Study (Olson et al., 2002) cohorts were included in the analysis from the Ovarian Cancer Cohort Consortium 

(Wentzensen et al., 2016), we did not also include them as individual studies in this supplementary analysis for ovarian cancer. 

 

------------------------------------------------------------------------------
 Combined          |   1.9322576      1.6849565    2.2158552
-------------------+----------------------------------------------------------
 Venn (1999)       |   1.9400594      1.6891245    2.2282732
 Ness (2002)       |   1.9481601      1.6936715    2.2408876
 Borgfeldt (2004)  |   1.978653       1.7158593    2.2816949
 Brinton (b) (2005)|   1.9528441      1.6915002    2.2545669
 Brinton (a) (2005)|   1.9539349      1.7000763    2.2457004
 Melin (2007)      |   1.9845668      1.7174559    2.293221
 Kobayashi (2007)  |   1.8279574      1.6164461    2.0671449
 Bodmer (2011)     |   1.9509244      1.6947575    2.2458117
 Stewart (2012)    |   1.9257933      1.6762004    2.2125516
 Pearce (2012)     |   1.9887435      1.7102326    2.3126099
 Buis  (2013)      |   1.8785173      1.6460669    2.1437933
 Chang (2014)      |   1.9121628      1.6662681    2.1943448
 Wentzensen (2016) |   1.9805933      1.7166094    2.2851734
 Ruiz (2016)       |   1.9157109      1.6673318    2.2010906
 Mogensen (2016)   |   1.9798468      1.7024627    2.3024256
 Koushik (2017)    |   1.9490139      1.6917695    2.2453742
 Williams (2018)   |   1.9103692      1.6601797    2.198262
 Surrey (2018)     |   1.8332846      1.6154995    2.0804293
 Saraswat (2018)   |   1.9414203      1.686263     2.2351868
 Saavalainen (2018)|   1.9564782      1.6877016    2.2680593
 Park (2018)       |   1.9410294      1.6858954    2.2347739
 Vassard (2019)    |   1.8626285      1.6313814    2.1266544
 Lundberg (2019)   |   1.9597607      1.6868342    2.2768459
 Hsu (2019)        |   1.9332196      1.6832901    2.2202578
-------------------+----------------------------------------------------------
 Study omitted     |   Estimate       [95%  Conf.  Interval]
------------------------------------------------------------------------------



 

Supplementary Figure S2. Funnel plot for 24 studies evaluating the association between endometriosis and ovarian cancer risk published through 2019 

*Note Since the Nurses’ Health Study II (Poole et al., 2017) and the Iowa Women’s Health Study (Olson et al., 2002) cohorts were included in the analysis from the Ovarian Cancer Cohort Consortium 

(Wentzensen et al., 2016), we did not also include them as individual studies in this supplementary analysis for ovarian cancer. 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure S3. Association between endometrioma (not exclusive, i.e. superficial peritoneal lesions or deep endometriosis could also have been 

present) and ovarian cancer risk 

Footnote: RR relative risk, CI confidence interval, p=p-value, test for between study heterogeneity 

 

 

 



 

Supplementary Figure S4. Association between endometriosis and breast cancer risk among 20 studies 

published through 2019. 

*RR=relative risk, CI=confidence interval, p=p-value, test for between study heterogeneity 

 



 
Supplementary Figure S5. Evaluation of the association between endometriosis and endometrial cancer 

risk among 17 studies published through 2019. 

* Note: Brinton (a) conducted in the US and Brinton (b) conducted in Denmark. RR=relative risk, CI=confidence interval, p=p-value, test for 

between study heterogeneity 

  



 

Supplementary Figure S6. Evaluation of the association between endometriosis and cutaneous 

melanoma risk among 7 studies published through 2019. 

*RR=relative risk, CI=confidence interval, p=p-value, test for between study heterogeneity 

 

Supplementary Figure S7. Evaluation of the association between endometriosis and colorectal cancer risk 

among 5 studies published through 2019. 
*RR=relative risk, CI=confidence interval, p=p-value, test for between-study heterogeneity 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure S8. Influence analysis for studies evaluating the association between endometriosis and breast cancer risk (n=20 publications) (A) and 

between endometriosis and endometrial cancer risk (n=17 publications) (B)  

A. Influence analysis for endometriosis and breast cancer risk B. Influence analysis for endometriosis and endometrial cancer risk 

------------------------------------------------------------------------------
 Combined          |   1.2321361      .96691225    1.5701108
-------------------+----------------------------------------------------------
 Venn (1999)       |   1.2374282      .96813816    1.5816218
 Olson (2002)      |   1.2343742      .9596985     1.5876647
 Borgfeldt (2004)  |   1.3148426      1.0467229    1.6516416
 Brinton (b) (2005)|   1.2328626      .95741194    1.5875615
 Brinton (a) (2005)|   1.2534292      .97745055    1.6073291
 Melin (2007)      |   1.2451015      .94457322    1.6412464
 Zucchetto (2009)  |   1.1968384      .93825042    1.5266949
 Fortuny (2009)    |   1.217212       .94444954    1.5687499
 Rowlands (2011)   |   1.2157387      .9383328     1.5751561
 Kok (2015)        |   1.1908191      .93384033    1.5185146
 Mogensen (2016)   |   1.1495616      .93371409    1.4153069
 Poole (2017)      |   1.2671235      .98895574    1.6235327
 Williams (2018)   |   1.2665684      .98698252    1.6253537
 Surrey (2018)     |   1.1685135      .9138689     1.4941134
 Saraswat (2018)   |   1.2381101      .96200216    1.5934649
 Saavalainen (2018)|   1.2536314      .96063733    1.6359885
 Lundberg (2019)   |   1.2654675      .97343814    1.645105
-------------------+----------------------------------------------------------
 Study omitted     |   Estimate       [95%  Conf.  Interval]
------------------------------------------------------------------------------

------------------------------------------------------------------------------
 Combined          |   1.0419527      .99621939    1.0897854
-------------------+----------------------------------------------------------
 Moseson (1993)    |   1.0411016      .99527645    1.0890367
 Weiss (1999)      |   1.0413368      .99498391    1.0898491
 Venn (1999)       |   1.0422194      .99563634    1.090982
 Baron (2001)      |   1.0516464      1.0081979    1.0969671
 Olson (2002)      |   1.0445044      .99756569    1.0936517
 Borgfeldt (2004)  |   1.0379018      .99008101    1.0880321
 Melin (2007)      |   1.0383459      .98820931    1.0910263
 Bertelsen  (2007) |   1.04706        .99907851    1.0973459
 Nichols (2011)    |   1.0441743      .9968968     1.0936939
 Morales (2013)    |   1.0444038      .99941623    1.0914166
 Brinton (2014)    |   1.0389574      .99203157    1.0881028
 Chuang (2015)     |   1.0307789      .98887807    1.074455
 Mogensen (2016)   |   1.0426871      .99067062    1.0974348
 Farland (2016)    |   1.0498698      1.0015166    1.1005573
 Williams (2018)   |   1.0464802      .9983663     1.0969127
 Surrey (2018)     |   1.03126        .98872292    1.0756272
 Saraswat (2018)   |   1.0325894      .98834205    1.0788177
 Saavalainen (2018)|   1.0495924      .99852318    1.1032735
 Lundberg (2019)   |   1.0461345      .99406683    1.1009294
 Hsu (2019)        |   1.0417918      .99550164    1.0902344
-------------------+----------------------------------------------------------
 Study omitted     |   Estimate       [95%  Conf.  Interval]
------------------------------------------------------------------------------


