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Introduction: Limited studies have been conducted on the effect of oral contraceptive pills on the subgroups 
of ovarian cancer, so we decided that conduct a systematic review and meta-analysis to investigate the effect 
of preventive pills on ovarian cancer subgroups. 
Methods: Scopus, PubMed, Web of Science and EMBASE were searched to identify studies on the association 
between OCPs and subtypes of ovarian cancer from January 1, 2000, through February 5, 2023. The pooled 
relative risk (RR) and odds ratio (OR) were used to measure this association.
Results: A total of 48 studies were included. In the association between ever-use compared with never-use of 
OCPs and ovarian cancer risk, the pooled RR in cohort studies was 0.69 [95% CI: 0.61, 0.78], and the pooled 
OR of the case-control studies was 0.64 [95% CI: 0.59, 0.69]. For the association between OCPs and subtypes 
of ovarian cancer, there is a significant inverse association between OCPs and serous 0.72 [95% CI: 0.23, 0.82] 
and endometrioid 0.74 [95% CI: 0.64, 0.86], but no association between OCPs and clear cell 0.84 [95% CI: 
0.60, 1.16] and mucinous 0.80 [95% CI: 0.63, 1.01]. 
Conclusion: This study shows a statistically significant inverse association between ever-use compared to 
never-use of OCPs and ovarian cancer risk. Also shows a statistically significant inverse association between 
serous and endometrioid cancer and OCPs, but no association between OCPs and clear cell and mucinous.
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Introduction

Ovarian cancer is a complex disease that is 
more common in postmenopausal women and 

is associated with poor survival. It is the sixth 
most common cancer and the fifth leading 
cause of cancer death in women in developed 
countries. Thus, although it accounts for less 
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than a third of all female cancers, ovarian 
cancer deaths account for more than two-thirds 
of cancer deaths in women. Its prevalence is 
higher in Western Europe and North America 
than in Asia and Africa.1 Although the 
incidence of ovarian cancer is less than that of 
breast cancer, it is three times more lethal. It 
is predicted that by 2040, the death rate of this 
cancer will increase significantly.2 This cancer 
has a poor prognosis, and a five-year survival 
rate of 17% has been reported for the advanced 
stage of the tumor.3  Its high lethality rate is due 
to the asymptomatic growth of the tumor, delay 
in diagnosis and lack of appropriate screening, 
which results in diagnosis in the advanced 
stages of the tumor.2, 4, 5 The results of previous 
studies have shown that the ovarian cancer risk 
increases with age, family history, and BRCA1 
gene mutation. Also, the risk of this cancer 
increases with fertility-related factors, such 
as: late pregnancy or not getting pregnant, late 
menopause, hormone therapy after menopause, 
and ovulation. Other modifiable metabolic 
and lifestyle risk factors include smoking, 
alcohol consumption, physical inactivity, 
unhealthy diet, low vitamin D levels, obesity, 
and diabetes.3, 6-8 Epidemiological studies have 
repeatedly shown the effect of contraceptive 
pills in reducing the risk of ovarian cancer.9-11 
The exact mechanism is unknown, but there 
are many hypotheses in this regard. These 
hypotheses include: inhibiting ovulation, 
reducing exposure to gonadotropins, and 
increasing progesterone levels.10 Although 
ovarian cancer was once investigated as a 
single entity, it can be divided into different 
histologic subtypes with different risk factors, 
cells of origin, molecular compositions, clinical 
features, and treatments. These histologic 
subtypes include epithelial cancers, which 

account for about 90% of ovarian cancers, 
and include serous, endometrioid, clear cell, 
and mucinous cancers. Only ten percent of 
them are non-epithelial cells.12, 13 Serous 
tumors are classified into two categories: 
high-grade serous carcinomas (HGSC) 
and low-grade serous carcinomas (LGSC). 
HGSCs comprise 70-80% of epithelial ovarian 
cancer subtypes, whereas LGSCs comprise 
less than 5%. endometrioid, mucinous, and 
clear cell subtypes constitute 10, 3, and 10%, 
respectively8. Epithelial cell carcinoma is 
diagnosed at an average age of 63 years, and 
more than 70% of cases are diagnosed at 
advanced stages with a 5-year survival rate 
of 48%.14 There is evidence that shows that 
birth control pills reduce ovarian cancer in 
subtypes of this cancer. A case-control study 
(2017) showed that the use of combined pills 
before term pregnancy also reduces the risk of 
epithelial cell by 9%. It also showed similar 
results regarding endometrioid, serous and 
clear cells.15, 16 Studies have investigated the 
effect of preventive pills on all ovarian cancers, 
but the studies that have been conducted on the 
effects of the mentioned pills on the subgroups 
of ovarian cancer are limited, so we decided 
that conduct a systematic review and meta-
analysis to investigate the effect of preventive 
pills on ovarian cancer subgroups.

Methods

Literature search strategy

A comprehensive search was conducted to 
identify studies on the association between 
OCPs and ovarian cancer and ovarian cancer 
subtype in several electronic databases 
including Scopus, PubMed, Web of Science 
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and EMBASE from January 1, 2000 through 
February 5, 2023. The search term comprised 
the following keywords: “oral contraceptives 
pill”, “combined oral contraceptives”, “oral 
contraceptives”, “ovarian cancer”, “ovarian 
neoplasms”, “epithelial ovarian carcinoma” 
and “granulosa cell tumor of the ovary”. Also, 
we reviewed the references of all articles to 
identify studies that were not included in the 
initial search. We conducted a systematic 
review and meta-analysis to realize the 
association between oral contraceptive pills 
and ovarian cancer and subtype of ovarian 
cancer in the general population not the 
subgroups of the population that have a higher 
risk of ovarian cancer, such as BRCA1/2 
mutation carriers. The following inclusion 
criteria were selected for meta-analysis: the 
study comprised a case-control or cohort 
study design, the primary outcome was a 
risk of ovarian cancer, the relative risk (RR) 
or odds ratio (OR) or hazard ratio (HR) and 
the corresponding 95% confidence interval 
(CI) of ovarian cancer associated with OCPs 
were presented, studies published in English. 
Furthermore, the exclusion criteria included 
intervention studies, letter to the editor, report, 
case report, review and meta-analysis. 

Study selection

Initially, we screened the titles and abstracts 
to select studies that met the inclusion criteria 
by two authors (MA and FKH) independently. 
For studies that were difficult to select with 
only titles and abstracts, full-text assessment 
was conducted. Two authors (MA and FKH) 
reviewed the full text and decision was made 
for each study after reading the full text of 
eligible articles. The third author was consulted 

in case of disagreement or resolved through 
discussion. Totally, 2122 articles were retrieved 
(239 from PubMed, 305 from EMBASE, 1029 
from Scopus and 549 from Web of Science. A 
total of 48 articles remained after the review, 
which is shown in Figure 1.

Data Extraction

We extracted the data of the articles using 
the data extraction form. The extracted data 
included: the last name of the first author, 
publication year, country, study design, study 
purpose, sample characteristics, sample size, 
mean age, main measurements and confounder. 
Data extraction was performed by two review 
authors (MA and FKH).

Evaluating the Quality of Articles

The quality of the studies was assessed using the 
Newcastle-Ottawa Quality Assessment Scale 
(NOS). 17. NOS has three domains, including: 
the selection of study groups, comparability 
of groups and description of exposure and 
outcome. This scale includes eight items and 
the star scores assesses the quality of each 
study. All items except the comparability 
domain have one star (the maximum score for 
the comparison domain is two). Totally, a total 
quality score is obtained for each study. Based 
on these criteria, study quality was rated from 
one star, very poor, to 10 stars, high quality. 
Studies are rated as high (7–10), medium (5–6) 
or low quality (< 4). Quality assessment was 
independently reviewed by two review authors 
(MA and FKH). In cases of disagreement, a 
third review author was consulted.
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Statistical analysis  

The pooled OR and RR and the 95% 
confidence intervals were used to evaluate the 
association between OCPs and ovarian cancer 
by assuming a random effects meta-analytic 
model. We used estimates adjusted. Statistical 
heterogeneity was evaluated using Cochran’s 
Q-test and I2 statistic. subgroup analysis 
carried out according to the subtype of ovarian 

cancer (serous, clear cell, endometrioid and 
mucinous). Leave-one-out sensitivity analysis 
was performed in order to identify influential 
studies in meta-analysis. Publication bias was 
determined using a funnel plot and Begg’s 
and Egger’s tests. Statistical significance 
is considered p-value <0.05. Stata software 
version 14 was used for analysis.

Figure 1. Flow chart depicting the study selection process (screening)
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Results

Study characteristics

Figure 1 shows the search strategy and study 
selection algorithm. A total of 2122 studies 
were identified according to keywords and 
MeSH terms and Emtree terms. Subsequently, 
after removing duplicates and considering 
the inclusion and exclusion criteria, 1022, 
281, and 57 studies were excluded after 
reviewing their titles, abstracts, and full-texts, 
respectively. Finally, 48 articles were included 
in the study and quality assessments were 
performed for all of them. Of these, fifteen 
studies were conducted in the United States, 
six studies in Denmark, seven studies in Italy, 
five studies in the United Kingdom, three 
studies in Australia, two studies in Sweden and 
other studies were in other parts of the world. 
High, medium, and low quality studies were 
considered with a cut-off score of 7 or higher, 
5-6, and 4 or less, respectively. Twenty-two 
studies with a range of 7 to 10 were of high 
quality. Nineteen studies with a range of 5-6, 
were of moderate quality. Seven studies were 

in the range of 4 or lower that had low levels of 
quality. Characteristics of selected studies are 
summarized in Supplementary Table 1

Use of OCPs and ovarian cancer risk

Figure 3 presents the results of the random-
effects meta-analysis and the pooled adjusted 
RR among a total of twelve cohort studies 
included for examining the association between 
ever-use compared with never-use of OCPs 
and ovarian cancer risk based on the results, 
the pooled RR was 0.69 [95% CI: 0.61, 0.78] 
which represent 31 % reduction in ovarian 
cancer risk in women who have ever used OCPs. 
However, there is considerable heterogeneity 
among studies (I2=77.2%; P=0.0001). See 
Figure 4 for the results of thirty-two case-
control studies. Based on these results, the 
pooled OR of the case-control studies was 0.64 
[95% CI: 0.59, 0.69] which represents a 36% 
reduction in ovarian cancer risk in women who 
have ever used OCPs. There is considerable 
heterogeneity among case-control studies 
(I2=90.6%; P=0.0001). Sensitivity analysis 
showed that there is no single study as a 

Figure 2. Funnel plot of included studies by study design.
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Figure 3. Forest plot of the association between ever-use compared with never-use of OCPs and ovarian cancer in cohort studies

Figure 4. Forest plot of the association between ever-use compared with never-use of OCPs and ovarian cancer in case-control studies
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potential source of heterogeneity in cohort and 
case-control studies. The publication bias was 
determined using the funnel plot (Figure 2) as 
well as Begg’s and Egger’s tests in cohort and 
case-control studies. The studies are almost 
symmetrical scattered on both sides of the 
vertical line showing the absence of publication 
bias. Based on Begg’s (P=0.732) and Egger’s 
(P=0.602) tests in cohort studies and Begg’s 
(P=0.770) and Egger’s (P=0.133) tests in 
case-control studies we found no evidence of 
publication bias.

OCPs and subtypes of ovarian cancer

Figure 5 shows the results of the random-effects 
meta-analysis and the pooled adjusted OR 

among a total of thirteen studies included for 
the association between OCPs and subtypes of 
ovarian cancer (serous, clear cell, endometrioid 
and mucinous). Based on the results, there is a 
significant inverse association between OCPs 
and serous 0.72 [95% CI: 0.23, 0.82] and 
endometrioid 0.74 [95% CI: 0.64, 0.86] which 
represent a 28% and 26% risk reduction of 
these ovarian cancer subgroups, respectively, 
but no association between OCPs and clear 
cell 0.84 [95% CI: 0.60, 1.16] and mucinous 
0.80 [95% CI: 0.63, 1.01]. However, there is 
evidence of heterogeneity in subgroups serous 
(I2=89.3%; P=0.001), clear cell (I2=66.6%; 
P=0.030) and mucinous (I2=69.3%; P=0.002), 
but for endometrioid there is no evidence 
of heterogeneity (I2=25.9%; P=0.231).  

Figure 5. Forest plot of relationship between OCPs and subtype of ovarian cancer
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Sensitivity analysis showed that the studies 
by Wu, A. H. and M. T. Faber were sources of 
observed heterogeneity18 19.  Based on Begg 
(P=0.385) and Egger (P=0.138) tests, there 
was no evidence for publication bias.

Discussion

In this meta-analysis, 48 studies were examined 
to determine the association between the use 
of OCPs and the risk of ovarian cancer and 
its subtypes. The results obtained from cohort 
and case-control studies showed a significant 
reduction in the risk of ovarian cancer in women 
who used OCPs. Also, regarding the subtypes, 
the results showed an inverse association 
between the use of OCPs and the two subtypes 
of serous and endometrioid (ENOC), but no 
significant association was found between the 
use of OCPs and the incidence of clear cell and 
mucinous subtypes. 
The inverse association of OCPs with ovarian 
cancer has been seen by many studies,20-23 but 
some of them did not show accurate evidence.24 
The exact mechanism of the protective effect 
of OCPs on ovarian cancer has not been clearly 
defined. Genetic history, obesity, nutrition, 
smoking and alcohol consumption, pregnancy 
and breastfeeding, and hysterectomy are 
among the confounders that can affect this 
association. Also, people who used OCPs 
for a longer period showed a higher level of 
protection, and sometimes this effect remains 
for about 15 years after stopping use, which 
shows the effect of the duration and dosage of 
OCPs on this association.25-27 
According to the behavior and growth of cells, 
ovarian cancer is divided into four subgroups: 
serous, endometrioid, clear cell, and mucinous. 
For the primary prevention of ovarian cancer, 

the use of OCPs has been shown to be one 
of the most effective methods, but for the 
subtypes, due to the difference in tissue origin, 
studies showed different results. According 
to the results of several studies, all kinds of 
OCPs, regardless of the specific formula, have 
the inverse effect on serous, endometrioid, and 
clear cell subtypes, but there is a difference of 
opinion regarding the mucinous subtype.22, 27-30 
Our meta-analysis, similar to previous studies, 
revealed an inverse association between the 
use of OCPs in serous and endometrioid types. 
Studies have shown that high-grade serous 
carcinomas have a pseudo-endometrioid 
morphology,31, 32 and this similarity can be one 
of the reasons for the same response to the 
use of OCPs. However, unlike some previous 
studies, the results of our study did not show 
an association between the use of OCPs and 
clear cell subtype. A recent study stated 
that compared to other subtypes of ovarian 
cancer, clear cell carcinomas have a unique 
epigenetic mechanism.33, 34 This characteristic 
can be one of the explanations for the lack of 
association. Also, over time, with significant 
improvement in pathology, serum markers, 
and imaging, the diagnosis of subtype has 
become more accurate and has prevented the 
misclassification of cases. However, there 
were two studies as sources of heterogeneity 
for clear cell in our analysis that stated the 
inverse association between OCPs and clear 
cell tumors, and this could be another reason 
for the non-significance of the association 
investigated in the present study. The results 
of our study, similar to other studies, did 
not show an effect on the use of OCPs and 
reducing the risk of mucinous subtype.26, 35 Due 
to the rarity of the mucinous subtype, most 
studies reported a small sample size of this 
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subtype, and insufficient sample size can be 
one of the reasons for ignoring the association 
of mucinous tumors. In general, mucinous 
tumors were not associated with factors related 
to ovulation (except for parity).36 

Study limitations

Our study had several limitations: The studies 
included in the meta-analysis were from 2000 
to 2023, and we did not consider studies before 
2000. Second, the studies that were reviewed 
were only English language studies, and we 
did not consider articles in other languages. 
Another limitation of the current study is that 
none of the studies we reviewed specifically 
mentioned the reasons for using OCPs. 
Probably because most of the uses of OCPs 
are for contraception or treat diseases like 
dysmenorrhea and few people used OCPs for 
ovarian cancer prophylaxis. The absence of a 
randomized trial to investigate the association 
between ovarian cancer and the use of OCPs 
was one of our other limitations. Biological 
plausibility, biological gradient, consistency 
across studies, the strength of association, 
coherence, and temporality are criteria for 
causal inference in epidemiology, this observed 
association between OCP and ovarian cancer 
fulfills many of them.

Conclusion

In conclusion, this systematic review showed 
a statistically significant inverse association 
between ever-use compared to never-use of 
OCPs and ovarian cancer risk. Also shows a 
statistically significant inverse association 
between serous and endometrioid cancer and 
OCPs, but no association between OCPs and 

clear cell and mucinous. However, to better 
understand the effect of OCPs on this deadly 
disease, especially the clear cell and mucinous 
subtypes, it is recommended to conduct more 
extensive research with the aim of effective 
prevention.

Funding 

The authors have not declared a specific grant 
for this research from any funding agency in 
the public, commercial or not-for-profit sectors

Authors’ contributions

MA. conducted research, FKH. provided 
essential reagents or provided essential 
materials. FKH. Performed the statistical 
analysis. FKH., MA., FSS., ZB., FE. And 
HA wrote the paper. FKH. had primary 
responsibility for final content; FKH. and 
MA had responsibility for all parts of the 
manuscript. All authors have approved the 
final article should be true and included in the 
disclosure.

Conflicts of interest
 
The authors declare that they have no conflict 
of interest.

Acknowledgments

The authors acknowledge the support of the 
“Clinical Research Development Unit, Al-
Zahra Hospital,” Tabriz University of Medical 
Sciences



290

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

References

1. Ali AT, Al-Ani O, Al-Ani F. 
Epidemiology and risk factors for ovarian 
cancer. Menopause Review/Przegląd 
Menopauzalny. 2023; 22:93-104.

2. Momenimovahed Z, Tiznobaik A, 
Taheri S, Salehiniya H. Ovarian cancer in 
the world: epidemiology and risk factors. 
International journal of women's health. 
2019:287-99.

3. Cheng Y, Tong H, Li X, Zhang X, 
Fang J, Yue R, et al. Effect of vitamin E 
and supragingival scaling on salivary gland 
function in patients with differentiated thyroid 
cancer treated with 131I. Nuclear medicine 
communications. 2022; 43:995-1003.

4. Caan BJ, Thomson C. 10 Breast and 
ovarian cancer. Optimizing women's health 
through nutrition. 2007.

5. Yarmolinsky J, Relton CL, 
Lophatananon A, Muir K, Menon U, Gentry-
Maharaj A, et al. Appraising the role of 
previously reported risk factors in epithelial 
ovarian cancer risk: a Mendelian randomization 
analysis. PLoS medicine. 2019; 16:e1002893.

6. Webb PM, Jordan SJ. Epidemiology 
of epithelial ovarian cancer. Best practice & 
research Clinical obstetrics & gynaecology. 
2017; 41:3-14.

7. Sopik V, Iqbal J, Rosen B, Narod 
SA. Why have ovarian cancer mortality rates 
declined? Part I. Incidence. Gynecologic 
oncology. 2015; 138:741-9.

8. Stewart C, Ralyea C, Lockwood S, 
editors. Ovarian cancer: an integrated review. 
Seminars in oncology nursing; 2019: Elsevier.

9. Treviño LS, Buckles EL, Johnson PA. 
Oral Contraceptives Decrease the Prevalence of 
Ovarian Cancer in the HenOral Contraceptives 
and Ovarian Cancer in the Hen. Cancer 
prevention research. 2012; 5:343-9.

10. Tsilidis K, Allen N, Key T, Dossus 
L, Lukanova A, Bakken K, et al. Oral 
contraceptive use and reproductive factors 
and risk of ovarian cancer in the European 
Prospective Investigation into Cancer and 
Nutrition. British journal of cancer. 2011; 
105:1436-42.

11. Mustafa K, Utku A, Murat G. Review of 
the literature on combined oral contraceptives 
and cancer. ecancermedicalscience. 2022; 16.

12. Gaona-Luviano P, Medina-Gaona LA, 
Magaña-Pérez K. Epidemiology of ovarian 
cancer. Chin Clin Oncol. 2020; 9:47.

13. Matulonis UA, Sood AK, Fallowfield 
L, Howitt BE, Sehouli J, Karlan BY. Ovarian 
cancer. Nature reviews Disease primers. 2016; 
2:1-22.

14. Kuroki L, Guntupalli SR. Treatment of 
epithelial ovarian cancer. Bmj. 2020; 371.

15. Cook LS, Pestak CR, Leung AC, Steed 
H, Nation J, Swenerton K, et al. Combined 
oral contraceptive use before the first birth and 
epithelial ovarian cancer risk. British journal 
of cancer. 2017; 116:265-9.



291

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

16. Iversen L, Fielding S, Lidegaard Ø, 
Mørch LS, Skovlund CW, Hannaford PC. 
Association between contemporary hormonal 
contraception and ovarian cancer in women 
of reproductive age in Denmark: prospective, 
nationwide cohort study. bmj. 2018; 362.

17. Peterson J, Welch V, Losos M, Tugwell 
P. The Newcastle-Ottawa scale (NOS) for 
assessing the quality of nonrandomised studies 
in meta-analyses. Ottawa: Ottawa Hospital 
Research Institute. 2011:1-12.

18. Faber MT, Jensen A, Frederiksen K, 
Glud E, Høgdall E, Høgdall C, et al. Oral 
contraceptive use and impact of cumulative 
intake of estrogen and progestin on risk of 
ovarian cancer. Cancer causes & control: CCC. 
2013; 24:2197-206.

19. Wu AH, Pearce CL, Lee AW, Tseng 
CC, Jotwani A, Patel P, et al. Timing of births 
and oral contraceptive use influences ovarian 
cancer risk. International journal of cancer. 
2017; 141:2392-9.

20. Whelan E, Kalliala I, Semertzidou 
A, Raglan O, Bowden S, Kechagias K, et al. 
Risk Factors for Ovarian Cancer: An Umbrella 
Review of the Literature. Cancers. 2022; 14.

21. Momenimovahed Z, Tiznobaik A, 
Taheri S, Salehiniya H. Ovarian cancer in 
the world: Epidemiology and risk factors. 
International Journal of Women's Health. 
2019; 11:287-99.

22. Schüler S, Ponnath M, Engel J, 
Ortmann O. Ovarian epithelial tumors and 

reproductive factors: A systematic review. 
Archives of Gynecology and Obstetrics. 2013; 
287:1187-204.

23. Ferris JS, Daly MB, Buys SS, Genkinger 
JM, Liao Y, Terry MB. Oral contraceptive and 
reproductive risk factors for ovarian cancer 
within sisters in the breast cancer family 
registry. Br J Cancer. 2014; 110:1074-80.

24. Delort L, Kwiatkowski F, Chalabi 
N, Satih S, Bignon Y-J, Bernard-Gallon DJ. 
Central adiposity as a major risk factor of 
ovarian cancer. Anticancer research. 2009; 
29:5229-34.

25. Sánchez-Borrego R, Sánchez-Prieto 
M. What are the mechanisms of action of the 
different contraceptive methods to reduce the 
risk of ovarian cancer? European Journal of 
Contraception and Reproductive Health Care. 
2021; 26:79-84.

26. Walker JL, Powell CB, Chen LM, 
Carter J, Bae Jump VL, Parker LP, et al. Society 
of Gynecologic Oncology recommendations 
for the prevention of ovarian cancer. Cancer. 
2015; 121:2108-20.

27. Reid BM, Permuth JB, Sellers TA. 
Epidemiology of ovarian cancer: a review. 
Cancer Biology and Medicine. 2017; 14:9-32.

28. Karnezis AN, Cho KR. Preclinical 
Models of Ovarian Cancer: Pathogenesis, 
Problems, and Implications for Prevention. 
Clinical Obstetrics and Gynecology. 2017; 
60:789-800.

29. Soegaard M, Jensen A, Høgdall E, 



292

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Christensen L, Høgdall C, Blaakær J, et al. 
Different risk factor profiles for mucinous and 
nonmucinous ovarian cancer: results from the 
Danish MALOVA study. Cancer Epidemiology 
Biomarkers & Prevention. 2007; 16:1160-6.

30. La Vecchia C. Oral contraceptives 
and ovarian cancer: An update, 1998-2004. 
European Journal of Cancer Prevention. 2006; 
15:117-24.

31. Soslow RA, Han G, Park KJ, Garg 
K, Olvera N, Spriggs DR, et al. Morphologic 
patterns associated with BRCA1 and BRCA2 
genotype in ovarian carcinoma. Modern 
Pathology. 2012; 25:625-36.

32. Hodgson A, Turashvili G. Pathology of 
Hereditary Breast and Ovarian Cancer. Front 
Oncol. 2020; 10:531790.

33. Yamaguchi K, Huang Z, Matsumura 
N, Mandai M, Okamoto T, Baba T, et al. 
Epigenetic determinants of ovarian clear cell 
carcinoma biology. International journal of 
cancer. 2014; 135:585-97.

34. Kurman RJ, Shih I-M. The dualistic 
model of ovarian carcinogenesis: revisited, 
revised, and expanded. The American journal 
of pathology. 2016; 186:733-47.

35. Beavis AL, Smith AJB, Fader AN. 
Lifestyle changes and the risk of developing 
endometrial and ovarian cancers: Opportunities 
for prevention and management. International 
Journal of Women's Health. 2016; 8:151-67.

36. Wentzensen N, Poole EM, Trabert B, 
White E, Arslan AA, Patel AV, et al. Ovarian 

Cancer Risk Factors by Histologic Subtype: 
An Analysis From the Ovarian Cancer Cohort 
Consortium. 2016.



293

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Su
pp

le
m

en
ta

ry
 T

ab
le

 1
. C

ha
ra

ct
er

ist
ic

s o
f s

tu
di

es

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

1
Bo

yc
e, 

E.
 A

.
Et

 al
20

09
1

U
SA

ca
se

-
co

nt
ro

l
id

en
tif

y 
ris

k 
fa

ct
or

s f
or

 o
va

ria
n 

gr
an

ul
os

a c
el

l t
um

or
s (

G
CT

) t
hr

ou
gh

 
a c

as
e-

co
nt

ro
l

stu
dy

 co
m

pa
rin

g 
w

om
en

 w
ith

 G
CT

 
to

 w
om

en
 w

ith
 ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

s (
O

C)
 an

d 
ge

ne
ra

l p
op

ul
at

io
n

(G
P)

 co
nt

ro
ls.

W
om

en
 w

ith
 G

CT
 an

d 
O

C 
w

er
e 

id
en

tif
ie

d 
fro

m
 o

ur
 h

os
pi

ta
l 

tu
m

or
 b

oa
rd

 an
d 

th
e M

as
sa

-
ch

us
et

ts 
an

d 
N

ew
 H

am
ps

hi
re

 
St

at
ew

id
e C

an
ce

r R
eg

ist
rie

s 
be

tw
ee

n 
Ja

nu
ar

y, 
19

88
 an

d 
N

ov
em

be
r, 

20
08

.

72
 w

om
en

 w
ith

 
G

CT
, 1

57
8 

G
P 

co
nt

ro
ls,

 an
d 

15
11

 O
C 

co
nt

ro
ls 

w
er

e i
de

nt
ifi

ed
.

N
A

O
R 

fo
r o

ra
l c

on
tra

ce
p-

tiv
e p

ill
s 0

.3
2,

 9
5%

 C
I 

(0
.1

7,
 0

.6
3)

A
ge

 an
d 

Ra
ce

7

2
Ch

ia
ffa

rin
o,

 F
.

et
 al

20
01

2

Ita
ly

ca
se

-
co

nt
ro

l
M

en
str

ua
l, 

re
pr

od
uc

tiv
e a

nd
 

ho
rm

on
al

 fa
ct

or
s h

av
e b

ee
n 

re
la

te
d 

to
 o

va
ria

n 
ca

nc
er

 ri
sk

, b
ut

 fu
rth

er
 

qu
an

tif
ic

at
io

n 
of

 th
ei

r r
ol

e i
n 

va
rio

us
 

po
pu

la
tio

ns
 is

 re
qu

ire
d.

 T
he

y 
ha

ve
 

co
ns

id
er

ed
 d

at
a o

n 
th

es
e i

ss
ue

s f
ro

m
 

a u
ni

qu
el

y 
la

rg
e, 

m
ul

tic
en

tri
c c

as
e-

co
nt

ro
l s

tu
dy

 fr
om

 It
al

y.

Ca
se

s w
er

e b
el

ow
 ag

e 7
9,

 w
ith

 
in

ci
de

nt
, h

ist
ol

og
ic

al
ly

 co
n-

fir
m

ed
 ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

, 
an

d 
co

nt
ro

ls 
ad

m
itt

ed
 b

et
w

ee
n 

19
92

 an
d 

19
99

 to
 a 

ne
tw

or
k 

of
 

ho
sp

ita
ls 

in
 4

 It
al

ia
n 

ar
ea

s f
or

 
ac

ut
e, 

no
nn

eo
pl

as
tic

, d
ise

as
es

.

Ca
se

s 1
03

1
co

nt
ro

ls 
24

11
Ca

se
s w

er
e 1

03
1 

w
om

en
 (m

ed
ia

n 
ag

e 5
6,

 ra
ng

e 
18

-7
9 

ye
ar

s)
Co

nt
ro

ls 
w

er
e 

24
11

 w
om

en
 

(m
ed

ia
n 

ag
e 

57
, r

an
ge

 1
7-

79
 

ye
ar

s)

O
R 

fo
r O

C 
us

er
s w

as
 

0.
9,

95
%

 C
I( 

0.
7-

1.
2)

 
A

ge
 an

d 
ce

nt
er

5

3
Ca

ro
lin

e H
. 

H
em

m
in

gs
en

3

20
21

D
en

-
m

ar
k

Ca
se

-
co

nt
ro

l
To

 ex
am

in
e t

he
 as

so
ci

at
io

n 
be

tw
ee

n 
re

pr
od

uc
tiv

e f
ac

to
rs

 an
d 

ris
k 

of
 n

on
-

ep
ith

el
ia

l o
va

ria
n 

ca
nc

er
 

an
d 

to
 co

m
pa

re
 th

e a
ss

oc
ia

tio
ns

 w
ith

 
th

os
e i

n 
se

ro
us

 o
va

ria
n 

ca
nc

er

In
 th

e D
an

ish
 C

an
ce

r R
eg

ist
ry

, 
al

l w
om

en
 w

ith
 a 

di
ag

no
sis

 o
f 

ov
ar

ia
n 

ca
nc

er
 o

f g
er

m
 ce

ll,
 se

x 
co

rd
-s

tro
m

al
 o

r s
er

ou
s h

ist
ol

og
y 

du
rin

g 
19

82
–2

01
6 

w
er

e i
de

nt
i-

fie
d.

Ca
se

s n
 =

 4
85

4
Co

nt
ro

ls 
n=

n 
= 

72
,8

10

20
-3

9
us

e o
f o

ra
l c

on
tra

ce
p-

tiv
es

 d
ec

re
as

ed
 th

e 
od

ds
 fo

r a
ll 

th
re

e 
tu

m
or

 ty
pe

s 
(g

er
m

 ce
ll:

 O
R 

= 
0.

50
, 

95
%

 C
I: 

0.
29

–0
.8

7;
 

se
x 

co
rd

-s
tro

m
al

: 
O

R 
= 

0.
40

, 9
5%

 C
I: 

0.
13

–1
.2

2;
 se

ro
us

: O
R

 
= 

0.
50

, 
95

%
 C

I: 
0.

40
–0

.6
2)

.

A
dj

us
te

d 
fo

r 
ag

e (
by

 d
es

ig
n)

, 
ca

le
nd

ar
 y

ea
r, 

an
d 

hi
gh

es
t 

at
ta

in
ed

 le
ve

l o
f 

ed
uc

at
io

n.

7

4
Co

ok
, L

. S
.

Et
 al

20
17

4

Ca
na

da
po

pu
-

la
tio

n-
ba

se
d 

ca
se

–
co

nt
ro

l

 C
om

bi
ne

d 
or

al
 co

nt
ra

ce
pt

iv
e (

CO
C)

 
us

e r
ed

uc
es

 ep
ith

el
ia

l o
va

ria
n 

ca
nc

er
 

(E
O

C)
 ri

sk
. W

e t
he

re
fo

re
 in

ve
sti

-
ga

te
d 

th
e E

O
C 

ris
k 

as
so

ci
at

ed
 w

ith
 

CO
C 

us
e, 

fo
cu

sin
g 

on
 C

O
C 

us
e 

be
fo

re
 th

e f
irs

t f
ul

l-t
er

m
 p

re
gn

an
cy

 
(F

FT
P)

.

Th
is 

Ca
na

di
an

 p
op

ul
at

io
n-

ba
se

d 
ca

se
–c

on
tro

l s
tu

dy
 (2

00
1–

20
12

) i
nc

lu
de

d 
85

4 
in

va
siv

e 
ca

se
s/2

13
9 

co
nt

ro
ls 

ag
ed

 X
40

 
ye

ar
s w

ho
 w

er
e p

ar
ou

s a
nd

 h
ad

 
in

fo
rm

at
io

n 
on

 C
O

C 
us

e.

85
4 

in
va

siv
e 

ca
se

s/2
13

9 
co

nt
ro

ls

40
-7

9
 O

R 
fo

r C
O

C 
us

e 
ex

cl
us

iv
el

y 
be

fo
re

 
th

e f
irs

t f
ul

l-t
er

m
 

pr
eg

na
nc

y 
w

as
 0

.9
1,

 
95

%
 C

I (
0.

86
–0

.9
6)

. 
In

 co
nt

ra
st,

 p
er

 y
ea

r 
of

 u
se

 ex
cl

us
iv

el
y 

af
te

r t
he

 F
FT

P 
w

as
 n

ot
 

as
so

ci
at

ed
 w

ith
 ri

sk
 

(O
R 

= 
0.

98
, 9

5%
 C

I =
 

0.
95

–1
.0

2)
.

 st
ud

y 
sit

e
ag

e
pa

rit
y

ag
e a

t F
FT

P
 b

re
as

tfe
ed

in
g,

fir
st 

de
gr

ee
 

fe
m

al
e f

am
ily

 
hi

sto
ry

 o
f b

re
as

t 
or

 o
va

ria
n 

ca
nc

er
,

 tu
ba

l l
ig

at
io

n 
 an

d 
BM

I

7



294

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

5
D

el
or

t, 
L.

et
 al

20
09

5

Fr
an

ce
Ca

se
-

co
nt

ro
l

Th
e a

im
 o

f t
hi

s s
tu

dy
 w

as
 to

 ev
al

u-
at

e t
he

 ro
le

 o
f f

ac
to

rs
 in

flu
en

ci
ng

 
ho

rm
on

al
 le

ve
ls 

su
ch

 as
 b

od
y 

m
as

s 
in

de
x 

(B
M

I),
 B

M
I a

t a
ge

 2
0,

 w
ai

st-
to

-h
ip

 ra
tio

 (W
H

R)
, o

ra
l c

on
tra

ce
p-

tiv
e (

O
C)

 u
se

, a
nd

 ri
sk

 o
f o

va
ria

n 
ca

nc
er

Ca
se

s a
ge

d 
24

-8
4 

ye
ar

s w
ho

 h
ad

 
ov

ar
ia

n 
ca

nc
er

 w
ith

 n
o 

BR
CA

 
m

ut
at

io
n 

w
er

e e
nr

ol
le

d 
in

 th
e 

CO
SA

 (B
re

as
t a

nd
 O

va
ria

n 
Ca

nc
er

 in
 A

uv
er

gn
e)

 p
ro

gr
am

 
be

tw
ee

n 
N

ov
em

be
r 1

99
6 

an
d 

N
ov

em
be

r 1
99

9 
in

 d
iff

er
en

t 
ho

sp
ita

ls 
w

ith
in

 th
e A

uv
er

gn
e 

re
gi

on
 o

f F
ra

nc
e. 

A 
co

nt
ro

l 
po

pu
la

tio
n 

w
as

 g
at

he
re

d 
in

 2
00

5 
an

d 
20

06
 in

 a 
m

am
m

og
ra

ph
ic

 
sc

re
en

in
g 

ce
nt

er

Ca
se

s (
n=

55
) 

Co
nt

ro
ls 

(n
=8

57
)

Ca
se

s 5
8.

4 
ye

ar
s 

an
d 

co
nt

ro
ls 

 
57

.7
 y

ea
rs

.

O
R 

fo
r u

se
 o

f O
Cs

 
w

as
 0

.1
8,

 9
5%

 C
I  

(0
.0

9-
0.

36
).

ag
e

5

6
D

or
jg

oc
ho

o,
 

T. et
 al

20
09

6

Ch
in

a
Pr

os
pe

c-
tiv

e
co

ho
rt

w
e e

xa
m

in
ed

 th
e r

ol
e o

f O
C,

 IU
D

 
an

d 
TS

 u
se

 in
 th

e e
tio

lo
gy

 o
f a

ll 
ca

n-
ce

rs
 co

m
bi

ne
d 

an
d 

in
 ca

nc
er

s o
f t

he
 

br
ea

st,
 u

te
rin

e b
od

y, 
ov

ar
y, 

th
yr

oi
d,

 
co

lo
n,

 re
ct

um
, l

iv
er

, g
al

lb
la

dd
er

, 
pa

nc
re

as
, s

to
m

ac
h 

an
d 

lu
ng

Th
e S

ha
ng

ha
i W

om
en

’s 
H

ea
lth

 
St

ud
y 

is 
a p

op
ul

at
io

n-
ba

se
d,

 p
ro

-
sp

ec
tiv

e s
tu

dy
 o

f w
om

en
 4

0–
70

 
ye

ar
s o

f a
ge

 at
 re

cr
ui

tm
en

t w
ho

 
re

sid
ed

 in
 7

 u
rb

an
 d

ist
ric

ts 
of

 
Sh

an
gh

ai
, C

hi
na

. 

74
,9

42
 w

om
en

 
53

.4
H

R 
fo

r 2
 y

ea
rs

 o
f u

se
 

O
C 

w
as

 0
.6

5,
 9

5%
 C

I 
(0

.2
9–

1.
44

).

ed
uc

at
io

n,
 ag

e a
t 

m
en

ar
ch

e, 
nu

m
-

be
r o

f l
iv

e b
irt

hs
, 

BM
I, 

re
gu

la
r 

ex
er

ci
se

 in
 th

e 5
 

ye
ar

s p
re

ce
di

ng
 

th
e i

nt
er

vi
ew

, 
ci

ga
re

tte
 sm

ok
-

in
g,

 m
en

op
au

sa
l 

sta
tu

s, 
an

d 
fir

st 
de

gr
ee

 fa
m

ily
 

hi
sto

ry
 o

f a
ny

 
ca

nc
er

.

7

7
Fa

be
r, 

M
. T

.
Et

 al
20

13
7

D
en

-
m

ar
k

po
pu

-
la

tio
n-

ba
se

d 
ca

se
– 

co
nt

ro
l

w
e e

xa
m

in
ed

 th
e a

ss
oc

ia
tio

n 
be

tw
ee

n 
or

al
 co

nt
ra

ce
pt

iv
e u

se
 an

d 
ris

k 
of

 o
va

ria
n 

ca
nc

er
. W

e c
ol

le
ct

ed
 

co
m

pr
eh

en
siv

e i
nf

or
m

at
io

n 
on

 th
e 

es
tro

ge
n 

an
d 

pr
og

es
tin

 d
os

es
 d

er
iv

ed
 

fro
m

 o
ra

l c
on

tra
ce

pt
iv

es
 an

d 
w

er
e 

th
us

 ab
le

 to
 ex

am
in

e t
he

 im
pa

ct
 o

f 
cu

m
ul

at
iv

e i
nt

ak
e o

f e
str

og
en

 an
d 

pr
og

es
tin

 o
n 

ov
ar

ia
n 

ca
nc

er
 ri

sk
.

W
e u

se
d 

da
ta

 fr
om

 a 
po

pu
la

tio
n-

ba
se

d 
ca

se
– 

co
nt

ro
l s

tu
dy

 
co

nd
uc

te
d 

in
 D

en
m

ar
k 

in
 

19
95

–1
99

9 
am

on
g 

w
om

en
 ag

ed
 

35
–7

9 
ye

ar
s

55
4 

ca
se

s a
nd

 
1,

56
4 

co
nt

ro
ls

35
–7

9 
O

R 
fo

r E
xc

lu
siv

e u
se

 
of

 co
m

bi
ne

d 
or

al
 co

n-
tra

ce
pt

iv
es

 w
as

 0
.6

8,
 

95
 %

 C
I (

0.
53

–0
.8

8)
.

O
R 

fo
r s

ol
ita

ry
 u

se
 o

f 
pr

og
es

tin
-o

nl
y 

pi
lls

 
w

as
 0

.9
7,

95
 %

 C
I 

(0
.4

5–
2.

14
). 

O
R 

fo
r 

m
ix

ed
 u

se
 o

f c
om

-
bi

ne
d 

an
d 

pr
og

es
tin

-
on

ly
 p

ill
s w

as
 0

.5
0,

 9
5 

%
 C

I (
0.

28
–0

.8
7)

A
ge

Pr
eg

na
nc

y
Br

ea
st 

fe
ed

in
g

M
en

op
au

sa
l 

sta
tu

s
H

or
m

on
e 

re
pl

ac
em

en
t 

th
er

ap
y 

us
e

Fa
m

ily
 h

ist
or

y 
of

 b
re

as
t a

nd
/o

r 
ov

ar
ia

n 
ca

nc
er

H
ys

te
re

ct
om

y
Tu

ba
l l

ig
at

io
n

Ed
uc

at
io

n
Bo

dy
 m

as
s i

nd
ex

Sm
ok

in
g 

sta
tu

s

6

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S



295

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

8
Fe

rri
s, 

J. 
S.

Et
 al

20
14

8

U
SA

ca
se

– 
co

nt
ro

l
O

ra
l c

on
tra

ce
pt

iv
e u

se
 h

as
 b

ee
n 

co
n-

sis
te

nt
ly

 as
so

ci
at

ed
 w

ith
 a 

re
du

ce
d 

ris
k 

of
 o

va
ria

n 
ca

nc
er

 in
 u

nr
el

at
ed

, 
av

er
ag

e r
isk

 w
om

en
; h

ow
ev

er
 li

ttl
e 

da
ta

 ex
ist

 o
n 

w
he

th
er

 th
is 

be
ne

fit
 

ex
te

nd
s t

o 
hi

gh
er

 ri
sk

 w
om

en
 fr

om
 

ca
nc

er
 fa

m
ili

es
. T

o 
ex

am
in

e t
hi

s, 
w

e 
co

nd
uc

te
d 

fa
m

ily
-b

as
ed

 an
al

ys
es

 
us

in
g 

th
e B

re
as

t C
an

ce
r F

am
ily

 
Re

gi
str

y.

W
e i

nc
lu

de
d 

pa
rti

ci
pa

nt
s f

ro
m

 
th

e t
hr

ee
 cl

in
ic

-b
as

ed
sit

es
 o

f t
he

 B
re

as
t C

an
ce

r F
am

ily
 

Re
gi

str
y 

(B
CF

R)
 (N

ew
 Y

or
k,

Ph
ila

de
lp

hi
a a

nd
 U

ta
h)

 w
ho

 h
ad

 
de

ta
ile

d 
in

fo
rm

at
io

n 
on

 o
va

ria
n

ca
nc

er
 in

ci
de

nc
e w

ith
in

 fa
m

i-
lie

s)
. O

ve
ra

ll,
 th

er
e w

er
e 2

37
5 

fa
m

ili
es

 fr
om

 th
e t

hr
ee

 cl
in

ic
 

ba
se

d 
sit

es
, a

nd
 1

01
 fa

m
ili

es
 

w
ho

 h
av

e a
t l

ea
st 

tw
o 

sis
te

rs
di

sc
or

da
nt

 fo
r o

va
ria

n 
ca

nc
er

 
sta

tu
s.

38
9 

ca
se

s, 
56

43
 

co
nt

ro
ls

10
9 

ca
se

s, 
14

9 
un

af
fe

ct
ed

 si
ste

r 
co

nt
ro

ls

N
A

O
R 

fo
r e

ve
r u

se
 o

f 
or

al
 co

nt
ra

ce
pt

iv
es

 
in

 th
e m

ul
tiv

ar
ia

bl
e 

ge
ne

ra
liz

ed
 es

tim
at

in
g 

eq
ua

tio
n 

m
od

el
 w

as
 

0.
58

, 9
5%

 C
I (

0.
37

, 
0.

91
).

ag
e, 

pa
rit

y, 
ra

ce
, 

ag
e a

t l
as

t b
irt

h.
 

5

9
G

ay
, G

. M
. W

.
Et

 al
20

15
9

Si
ng

a-
po

re
re

tro
-

sp
ec

tiv
e 

co
ho

rt

Th
e a

im
 o

f t
hi

s s
tu

dy
 w

as
 to

 as
se

ss
 

as
so

ci
at

io
ns

 o
f b

re
as

tfe
ed

in
g,

 ad
ip

os
-

ity
 an

d 
re

pr
od

uc
tiv

e r
isk

 fa
ct

or
s w

ith
 

ov
ar

ia
n 

ca
nc

er
 ri

sk
 in

 a 
Si

ng
ap

or
ea

n 
po

pu
la

tio
n.

28
,2

34
 w

om
en

 ag
ed

 5
0–

64
 w

ho
 

pa
rti

ci
pa

te
d 

in
 th

e m
am

m
og

ra
-

ph
y 

pr
oj

ec
t a

ns
w

er
ed

 a 
de

ta
ile

d 
qu

es
tio

nn
ai

re
 o

n 
re

pr
od

uc
tiv

e 
fa

ct
or

s, 
as

 w
el

l a
s b

re
as

tfe
ed

in
g 

an
d 

or
al

 co
nt

ra
ce

pt
iv

e u
se

.

28
,2

34
57

.4
H

R 
fo

r e
ve

r o
ra

l 
co

nt
ra

ce
pt

iv
e u

se
 

w
as

 0
.8

5,
 9

5%
 C

I 
(0

.5
7,

 1
.2

7)
. H

R 
fo

r 
ea

ch
 y

ea
r i

nc
re

as
e i

n 
to

ta
l d

ur
at

io
n 

of
 o

ra
l 

co
nt

ra
ce

pt
iv

e u
se

 w
as

 
0.

94
, 9

5 
%

 C
I (

0.
85

, 
1.

02
).

 A
dj

us
te

d 
fo

r 
ag

e, 
ho

us
in

g 
ty

pe
 an

d 
fa

m
ily

 
hi

sto
ry

 o
f b

re
as

t 
ca

nc
er

. S
tra

tif
ie

d 
by

 ra
ce

 B
M

I 
sta

tu
s a

nd
 sm

ok
-

in
g 

sta
tu

s 

7

10
G

az
ib

ar
a, 

T.
et

 al
 

20
13

10

Se
rb

ia
ca

se
-

co
nt

ro
l

Th
e a

im
 o

f t
hi

s c
as

e-
co

nt
ro

l s
tu

dy
 

w
as

 to
 d

et
er

m
in

e t
he

 ri
sk

 fa
ct

or
s 

fo
r O

C 
in

 th
e f

em
al

e p
op

ul
at

io
n 

of
 

Be
lg

ra
de

, S
er

bi
a.

Ca
se

s t
re

at
ed

 an
d 

fo
llo

w
ed

 in
 

th
e D

ep
ar

tm
en

t o
f G

yn
ec

ol
og

y 
an

d 
O

bs
te

tri
cs

 o
f t

he
 C

lin
ic

al
 

Ce
nt

er
 o

f S
er

bi
a a

nd
 th

e C
lin

ic
 

of
 G

yn
ec

ol
og

y 
an

d 
O

bs
te

tri
cs

 
«N

ar
od

ni
 F

ro
nt

» 
in

 B
el

gr
ad

e,
 

be
tw

ee
n 

20
06

 an
d 

20
08

. T
he

 
co

nt
ro

l g
ro

up
 co

ns
ist

ed
 o

f 1
60

w
om

en
, d

ou
bl

e m
at

ch
ed

 ac
co

rd
-

in
g 

to
 ag

e a
nd

m
un

ic
ip

al
ity

 o
f r

es
id

en
ce

.

Ca
se

s (
n 

= 
80

)  
Co

nt
ro

ls(
n 

= 
16

0)

 C
as

e 5
6.

1
Co

nt
ro

l
56

.7

O
R 

fo
r o

ra
l c

on
tra

ce
p-

tiv
es

 u
se

 w
as

 0
.2

, 9
5%

 
CI

 (0
.1

–0
.7

).

N
A

7

11
G

re
gg

i, 
S.

et
 al

20
00

11

Ita
ly

Ca
se

 
-c

on
tro

l
W

e c
on

du
ct

ed
 a 

ca
se

–c
on

tro
l s

tu
dy

 
to

 an
al

yz
e r

isk
 fa

ct
or

s f
or

 o
va

ria
n 

ca
nc

er
.

Ca
se

s i
nc

lu
de

d 
44

0 
w

om
en

 (a
ge

 
ra

ng
e 1

3–
80

 y
ea

rs
)w

ith
 a 

hi
sto

-
lo

gi
ca

lly
 co

nf
irm

ed
 d

ia
gn

os
is 

of
 ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

 w
ho

 
w

er
e a

dm
itt

ed
 to

 th
e G

yn
ec

o-
lo

gi
ca

l O
nc

ol
og

ic
al

 D
ep

ar
tm

en
t 

of
 G

yn
ec

ol
og

ic
 O

nc
ol

og
y 

at
 th

e 
Ca

th
ol

ic
 U

ni
ve

rs
ity

 H
os

pi
ta

l 
in

 R
om

e, 
Ita

ly
. C

on
tro

ls 
w

er
e 

w
om

en
 ad

m
itt

ed
 to

 th
e s

am
e 

ho
sp

ita
l.

Ca
se

s 4
40

 an
d 

 
86

8 
co

nt
ro

l
N

A
O

R 
fo

r e
ve

r u
se

rs
 w

as
 

0.
4,

 9
5%

 C
I (

0.
3–

0.
6)

.
ag

e
6



296

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

12
G

re
er

, J
. B

.
et

 al
20

05
12

U
SA

ca
se

-
co

nt
ro

l
O

ra
l c

on
tra

ce
pt

iv
es

 (O
Cs

) h
av

e b
ee

n 
co

ns
ist

en
tly

 li
nk

ed
 to

 re
du

ce
d 

ris
k 

of
 

ov
ar

ia
n 

ca
nc

er
. T

he
 au

th
or

s i
nv

es
-

tig
at

ed
 w

he
th

er
 O

C 
ef

fic
ac

y 
m

ig
ht

 
di

ffe
r a

cc
or

di
ng

 to
 an

dr
og

en
ic

ity
 b

y 
us

in
g 

da
ta

 fr
om

 a 
la

rg
e, 

po
pu

la
tio

n-
ba

se
d,

 ca
se

-c
on

tro
l s

tu
dy

Ca
se

s, 
ag

ed
 2

0 
– 

69
 y

ea
rs

, w
ith

 
ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

 d
ia

g-
no

se
d 

an
d 

w
er

e a
sc

er
ta

in
ed

 fr
om

 
39

 h
os

pi
ta

ls 
in

 th
e D

el
aw

ar
e 

Va
lle

y 
su

rro
un

di
ng

 P
hi

la
de

lp
hi

a.
 

Co
nt

ro
ls,

 ag
ed

 6
5 

or
 y

ou
ng

er
, 

w
er

e a
sc

er
ta

in
ed

 b
y

ra
nd

om
-d

ig
it 

di
al

in
g 

an
d 

fre
-

qu
en

cy
 m

at
ch

ed
 to

 ca
se

s.

56
8 

ca
se

s a
nd

 
1,

02
6 

co
nt

ro
ls

20
-6

9
O

R 
fo

r A
nd

ro
ge

ni
c 

an
d 

no
n-

an
dr

og
en

ic
 

O
Cs

 (0
.5

2,
 9

5%
 C

I 
0.

35
–0

.7
6 

an
d 

od
ds

 
ra

tio
 0

.5
9,

 9
5%

 C
I 

0.
45

–0
.7

8,
 re

sp
ec

-
tiv

el
y)

.

A
ge

, n
um

be
r 

of
 li

ve
 b

irt
hs

, 
fa

m
ily

 h
ist

or
y 

of
 

ov
ar

ia
n 

ca
nc

er
, 

an
d 

tu
ba

l l
ig

a-
tio

n.

6

13
H

ae
m

, E
.

et
 al

20
15

13

Ira
n

Ca
se

 
-c

on
tro

l
Th

is 
stu

dy
 ev

al
ua

te
d 

th
e r

ol
e o

f f
am

-
ily

 h
ist

or
y 

of
 ca

nc
er

 an
d

gy
ne

co
lo

gi
c f

ac
to

rs
 in

 re
la

tio
n 

to
 th

e 
et

io
lo

gy
 o

f o
va

ria
n 

ca
nc

er
 in

 a 
lo

w
 

so
ci

oe
co

no
m

ic
po

pu
la

tio
n 

in
 Ir

an
.

A 
to

ta
l o

f 2
67

88
 w

om
en

 p
ar

tic
i-

pa
te

d 
in

 th
e s

cr
ee

ni
ng

 p
ro

gr
am

 
of

 w
ho

m
 7

6 
ha

d 
ov

ar
ia

n 
ca

nc
er

. 
Th

e c
on

tro
l g

ro
up

 in
cl

ud
ed

 
26

71
2 

su
bj

ec
ts.

 W
om

en
 in

 th
is 

stu
dy

 w
er

e m
ai

nl
y 

fro
m

 p
oo

r 
an

d 
lo

w
 so

ci
oe

co
no

m
ic

 cl
as

se
s. 

Th
e p

re
se

nt
 st

ud
y 

w
as

 co
nd

uc
te

d 
on

 w
om

en
 w

ho
 re

sid
ed

 in
 T

eh
-

ra
n 

an
d 

ot
he

r I
ra

ni
an

 p
ro

vi
nc

ia
l 

ca
pi

ta
ls.

Ca
se

 (n
=7

6)
 

co
nt

ro
l

(n
=2

67
12

)

Th
e m

ea
n±

SD
 

ag
e o

f s
ub

je
ct

s 
w

ith
 o

va
r-

ia
n 

ca
nc

er
 w

as
 

48
±1

0.
41

 y
ea

rs
; 

fo
r h

ea
lth

y 
co

nt
ro

ls 
it 

w
as

 
45

.7
3±

10
.1

5 
ye

ar
s

O
R 

fo
r t

he
 u

se
 o

f o
ra

l 
co

nt
ra

ce
pt

iv
e p

ill
s w

as
 

0.
47

, 9
5%

 C
I(0

.2
8-

0.
79

).

N
A

4

14
H

an
na

fo
rd

20
07

14
U

K
Co

ho
rt

To
 ex

am
in

e t
he

 ab
so

lu
te

 ri
sk

s o
r 

be
ne

fit
s o

n
O

va
ria

n 
ca

nc
er

 as
so

ci
at

ed
 w

ith
 o

ra
l 

co
nt

ra
ce

pt
io

n.

D
ire

ct
ly

 st
an

da
rd

iz
ed

 d
at

a f
ro

m
 

th
e R

oy
al

Co
lle

ge
 o

f G
en

er
al

 P
ra

ct
iti

on
er

s’ 
or

al
 co

nt
ra

ce
pt

io
n 

stu
dy

.

Ex
po

se
d:

 
74

4,
00

0 
pe

rs
on

-
ye

ar
s o

f o
bs

er
va

-
tio

n
U

ne
xp

os
ed

: 
33

9,
00

0 
pe

rs
on

-
ye

ar
s o

f o
bs

er
va

-
tio

n

29
RR

 fo
r t

he
 u

se
 o

f o
ra

l 
co

nt
ra

ce
pt

iv
e p

ill
s w

as
 

0.
51

, 9
5%

 C
I(0

.3
3-

0.
78

).

A
ge

, p
ar

ity
, 

sm
ok

in
g,

 so
ci

al
sta

tu
s

4

15
H

ei
ne

m
an

n,
 

L.
 A

. J
.

20
03

15

G
er

-
m

an
Ca

se
- 

co
nt

ro
l

Th
er

e h
as

 b
ee

n 
co

nv
in

ci
ng

 ev
id

en
ce

 
fro

m
 co

ho
rt 

an
d 

ca
se

-c
on

tro
l s

tu
di

es
 

th
at

 O
C 

us
e r

ed
uc

es
 th

e r
isk

 o
f c

an
-

ce
r o

f t
he

 u
te

rin
e c

or
pu

s a
nd

 o
va

ry
. 

Th
e e

ffe
ct

 o
f O

Cs
 w

ith
 lo

w
 es

tro
ge

n 
co

nt
en

t i
s l

es
s c

le
ar

. W
e a

dd
re

ss
ed

 
th

is 
qu

es
tio

n 
w

ith
in

 a 
ca

se
-c

on
tro

l 
stu

dy

ca
se

s w
er

e w
om

en
 u

p 
to

 6
5 

ye
ar

s o
f a

ge
 at

 th
e t

im
e o

f n
ew

ly
 

di
ag

no
se

d 
ca

nc
er

 o
f t

he
 u

te
rin

e 
co

rp
us

 o
r o

va
ry

.
Fo

r e
ac

h 
ca

nc
er

 ca
se

 fo
ur

 
w

om
an

 fr
om

 th
e s

am
e r

eg
io

n 
an

d 
of

 th
e s

am
e y

ea
r o

f b
irt

h 
w

er
e s

ea
rc

he
d 

fo
r i

n 
th

e d
at

ab
as

e 
of

 th
e G

er
m

an
 co

ho
rt 

stu
dy

 o
n 

W
om

en
’s 

he
al

th
 as

 co
nt

ro
ls.

41
9 

ca
se

s
15

18
 co

nt
ro

ls
51

.4
 fo

r c
as

e
50

.5
 fo

r c
on

tro
l

O
R 

fo
r O

C 
us

e w
as

 
0.

48
, 9

5%
 C

I (
 0

.3
7 

to
 0

.6
1)

.

A
dj

us
tm

en
t 

fo
r 1

0-
ye

ar
 ag

e 
gr

ou
ps

 an
d 

ot
he

r 
co

-v
ar

ia
bl

es
: 

ot
he

r s
ex

 
ste

ro
id

s, 
pa

rit
y, 

gy
ne

co
lo

gi
ca

l 
co

nd
iti

on
s

6

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S



297

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

16
H

uu
so

m
, 

L.
 D

.
et

 al
20

06
16

D
en

-
m

ar
k

ca
se

-
co

nt
ro

l 
Th

e a
im

 w
as

 to
 ex

am
in

e r
isk

 fa
c-

to
rs

 fo
r o

va
ria

n 
bo

rd
er

lin
e t

um
or

s 
ov

er
al

l, 
an

d 
ac

co
rd

in
g 

to
 h

ist
ol

og
ic

al
 

su
bt

yp
e (

se
ro

us
 v

s. 
m

uc
in

ou
s)

, i
n 

a 
la

rg
e D

an
ish

 p
op

ul
at

io
n-

ba
se

d 
ca

se
-

co
nt

ro
l s

tu
dy

 w
e i

nc
lu

de
d 

w
om

en
 3

5–
79

 
ye

ar
s o

f a
ge

. C
on

tro
ls 

w
er

e 
 

fre
qu

en
cy

-m
at

ch
ed

 in
 5

-
ye

ar
 in

te
rv

al
s b

y 
us

in
g 

th
e a

ge
 

di
str

ib
ut

io
n 

of
 w

om
en

 w
ith

ov
ar

ia
n 

ca
nc

er
 (1

98
7–

92
) r

eg
is-

te
re

d 
in

 th
e D

an
ish

 C
an

ce
r

Re
gi

str
y, 

w
hi

ch
 co

nt
ai

ns
 in

fo
r-

m
at

io
n 

on
 al

l p
er

so
ns

 in
D

en
m

ar
k 

di
ag

no
se

d 
w

ith
 ca

nc
er

 
sin

ce
 1

94
2

Ca
se

s (
n=

20
2)

 
Co

nt
ro

ls 
(n

=1
56

4)

35
–7

9 
O

R 
fo

r u
se

 o
f O

C 
w

as
 

0.
81

 ,9
5%

 C
I(0

.5
6 

– 
1.

16
).

A
dj

us
te

d 
fo

r a
ge

 
(in

 ca
te

go
rie

s)
, 

ch
ild

bi
rth

 (e
ve

r/
ne

ve
r),

 n
um

be
r 

of
 ad

di
tio

na
l 

bi
rth

s (
lin

ea
r),

 
ag

e a
t f

irs
t b

irt
h 

(li
ne

ar
), 

br
ea

st-
fe

ed
in

g 
(li

ne
ar

), 
sm

ok
in

g 
(e

ve
r/

ne
ve

r),
 in

ta
ke

 o
f 

m
ilk

 (l
in

ea
r)

6

17
Iv

er
se

n,
 L

.
et

 al
20

18
17

D
en

-
m

ar
k

pr
os

pe
c-

tiv
e, 

na
-

tio
nw

id
e 

co
ho

rt 
stu

dy

To
 in

ve
sti

ga
te

 th
e a

ss
oc

ia
tio

n 
be

tw
ee

n 
co

nt
em

po
ra

ry
 co

m
bi

ne
d 

ho
rm

on
al

 co
nt

ra
ce

pt
iv

es
 (i

nc
lu

d-
in

g 
pr

og
es

to
ge

n 
ty

pe
s i

n 
co

m
bi

ne
d 

pr
ep

ar
at

io
ns

 an
d 

al
l p

ro
ge

sto
ge

n-
on

-
ly

 p
ro

du
ct

s)
 an

d 
ov

er
al

l a
nd

 sp
ec

ifi
c 

ty
pe

s o
f o

va
ria

n 
ca

nc
er

.

A
ll 

w
om

en
 ag

ed
 1

5-
49

 y
ea

rs
 

du
rin

g 
19

95
-2

01
4 

w
er

e e
lig

ib
le

. 
W

om
en

 w
er

e e
xc

lu
de

d 
if 

th
ey

 
im

m
ig

ra
te

d 
af

te
r 1

99
5,

 h
ad

 ca
n-

ce
r (

ex
ce

pt
 n

on
-m

el
an

om
a s

ki
n 

ca
nc

er
), 

ha
d 

ve
no

us
 th

ro
m

bo
sis

, 
or

 w
er

e t
re

at
ed

 fo
r i

nf
er

til
ity

 b
e-

fo
re

 en
try

 (f
in

al
 st

ud
y 

po
pu

la
tio

n 
in

cl
ud

ed
 1

 87
9 2

27
 w

om
en

). 

18
79

22
7

15
-4

9
Co

m
pa

re
d 

w
ith

 n
ev

er
 

us
er

s, 
re

du
ce

d 
ris

ks
 

of
 o

va
ria

n 
ca

nc
er

 o
c-

cu
rre

d 
w

ith
 cu

rre
nt

 o
r 

re
ce

nt
 u

se
 an

d 
fo

rm
er

 
us

e o
f a

ny
 h

or
m

on
al

 
co

nt
ra

ce
pt

io
n 

(re
la

tiv
e 

ris
k 

0.
58

 (9
5%

 co
nf

i-
de

nc
e i

nt
er

va
l 0

.4
9 

to
 

0.
68

) a
nd

 0
.7

7 
(0

.6
6 

to
 

0.
91

), 
re

sp
ec

tiv
el

y)
. 

A
dj

us
te

d 
fo

r 
ca

le
nd

ar
 y

ea
r, 

pa
rit

y, 
ag

e,
 

ed
uc

at
io

n,
 tu

ba
l 

ste
ril

isa
tio

n,
 

hy
ste

re
ct

om
y, 

en
do

m
et

rio
sis

, 
po

ly
cy

sti
c o

va
ry

 
sy

nd
ro

m
e, 

an
d 

fa
m

ily
 h

ist
or

y 
of

 
br

ea
st 

or
 o

va
ria

n 
ca

nc
er

.

7

18
Jo

rd
an

, S
. J

.
et

 al
20

08
18

A
us

tra
-

lia
Ca

se
-

co
nt

ro
l

W
e h

av
e t

he
re

fo
re

in
ve

sti
ga

te
d 

th
e r

isk
 fa

ct
or

s f
or

 fa
l-

lo
pi

an
 tu

be
 an

d 
pr

im
ar

y 
pe

rit
on

ea
l 

ca
nc

er
s i

nd
iv

id
ua

lly
 an

d 
ha

ve
 co

m
-

pa
re

d 
th

em
 w

ith
 th

os
e f

or
in

va
siv

e s
er

ou
s o

va
ria

n 
ca

nc
er

 u
sin

g 
da

ta
 fr

om
 an

 A
us

tra
lia

n 
ca

se
 co

nt
ro

l 
stu

dy
 co

nd
uc

te
d 

be
tw

ee
n 

20
02

 an
d 

20
05

.

Th
e A

us
tra

lia
n 

O
va

ria
n 

Ca
nc

er
 S

tu
dy

 (A
O

CS
) w

as
 an

 
A

us
tra

lia
-w

id
e p

op
ul

at
io

n-
ba

se
d 

ca
se

-c
on

tro
l s

tu
dy

. w
om

en
 ag

ed
 

18
–7

9 
ye

ar
s w

ith
 su

sp
ec

te
d 

ep
ith

el
ia

l o
va

ria
n 

ca
nc

er
 w

er
e 

re
cr

ui
te

d 
pr

im
ar

ily
 in

 g
yn

ec
o-

lo
gi

c-
on

co
lo

gy
 u

ni
ts 

by
 re

se
ar

ch
 

nu
rs

es
.

in
ci

de
nt

 in
va

siv
e 

se
ro

us
 o

va
ria

n 
(n

 5
 6

27
), 

1,
50

8 
co

nt
ro

l w
om

en

 F
or

 C
on

tro
ls 

56
.4

 . 
fo

r  
O

va
ry

 
59

.7
 

O
R 

fo
r P

er
 y

ea
r o

f 
us

e o
f h

or
m

on
al

 co
n-

tra
ce

pt
iv

es
 w

as
 0

.9
5,

 
95

%
 C

I (
0.

93
–0

.9
6)

.

Pa
rit

y,
hi

sto
ry

 o
f b

re
as

t 
or

 o
va

ria
n 

ca
nc

er
 

in
 fi

rs
t d

eg
re

e 
re

la
tiv

es
, a

ge
, 

ed
uc

at
io

n

8

19
K

ar
lss

on
, T

.
Et

 al
20

20
19

U
K

Pr
os

pe
c-

tiv
e a

nd
 

re
tro

-
sp

ec
tiv

e 
co

ho
rt

Th
e p

ur
po

se
 o

f t
hi

s s
tu

dy
 is

 to
 cl

ar
ify

 
th

e t
im

e-
de

pe
nd

en
t e

ffe
ct

s b
et

w
ee

n 
lo

ng
-te

rm
 o

ra
l c

on
tra

ce
pt

iv
e u

se
 an

d 
ca

nc
er

 ri
sk

W
e p

er
fo

rm
ed

 an
 o

bs
er

va
tio

na
l 

stu
dy

 in
 2

56
,6

61
 w

om
en

 fr
om

 
U

K
 B

io
ba

nk
, b

or
n 

be
tw

ee
n 

19
39

 an
d 

19
70

. I
nf

or
m

at
io

n 
on

 
ca

nc
er

 d
ia

gn
os

es
 w

er
e c

ol
le

ct
ed

 
fro

m
 se

lf-
re

po
rte

d 
da

ta
 an

d 
fro

m
 

na
tio

na
l r

eg
ist

er
s u

nt
il 

M
ar

ch
 

20
19

.

25
6,

66
1 

w
om

en
56

O
R 

fo
r l

on
g-

te
rm

 o
ra

l 
co

nt
ra

ce
pt

iv
e u

se
 w

as
 

0.
60

, 9
5%

 C
I(0

.4
8–

 
0.

75
). 

A
ge

, Y
ea

r o
f 

bi
rth

 (Y
O

B)
, 

sm
ok

e, 
BM

I, 
To

w
ns

en
d’

s 
de

pr
iv

at
io

n 
in

de
x 

TD
I, 

ag
e 

at
 m

en
ar

ch
e, 

ha
d 

m
en

op
au

se
, h

ad
 

hy
ste

re
ct

om
y, 

nu
m

be
r o

f l
iv

e 
bi

rth
s, 

ho
rm

on
e 

re
pl

ac
em

en
t 

th
er

ap
y.

7



298

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

20
K

um
le

, M
.

et
 al

20
04

20

Sw
e-

de
n 

N
or

-
w

ay

pr
os

pe
c-

tiv
e 

Co
ho

rt

W
e p

re
se

nt
 h

er
e r

es
ul

ts 
fro

m
 a 

la
rg

e,
 

po
pu

la
tio

n-
ba

se
d,

 p
ro

sp
ec

tiv
e s

tu
dy

: 
th

e N
or

w
eg

ia
n–

 S
w

ed
ish

 W
om

en
’s 

Li
fe

sty
le

 an
d 

H
ea

lth
 co

ho
rt 

– 
w

ith
 

de
ta

ile
d 

as
se

ss
m

en
t o

f H
C 

us
e a

nd
 

co
m

pl
et

e f
ol

lo
w

-u
p

Th
e r

isk
 o

f o
va

ria
n 

ep
ith

e-
lia

l n
eo

pl
as

ia
 fo

llo
w

in
g 

us
e o

f 
ho

rm
on

al
 co

nt
ra

ce
pt

iv
es

 (H
C)

 
w

as
 ex

am
in

ed
 in

 d
at

a f
ro

m
 th

e 
N

or
w

eg
ia

n–
 S

w
ed

ish
 W

om
en

’s 
Li

fe
sty

le
 an

d 
H

ea
lth

 co
ho

rt 
in

cl
ud

in
g 

10
3 

55
1 

w
om

en
 ag

ed
 

30
–4

9 
ye

ar
s i

n 
19

91
–9

2

10
3 

55
1

30
-4

9
RR

 fo
r e

ve
r u

se
 o

f 
ho

rm
on

al
 co

nt
ra

ce
p-

tiv
es

 w
as

 0
.6

, 9
5%

 
CI

(0
.5

–0
.8

).

A
ge

, p
ar

ity
, ,

 u
se

 
of

 p
os

tm
en

o-
pa

us
al

 h
or

m
on

e 
th

er
ap

y, 
m

en
o-

pa
us

al
 st

at
us

, 
co

un
try

 (S
w

e-
de

n/
N

or
w

ay

7

21
Le

, D
. C

.
Et

 al
20

12
21

Vi
et

-
na

m
ca

se
-

co
nt

ro
l

w
e c

on
du

ct
ed

 a 
ca

se
–c

on
tro

l s
tu

dy
 

to
 ex

am
in

e t
he

 as
so

ci
at

io
n 

be
tw

ee
n 

re
pr

od
uc

tiv
e a

nd
 m

en
str

ua
 fa

ct
or

s 
an

d 
ov

ar
ia

n 
ca

nc
er

 am
on

g 
w

om
en

 in
 

N
or

th
er

n 
Vi

et
na

m
.

 W
e a

na
ly

ze
d 

26
2 

ov
ar

ia
n 

ca
nc

er
 

pa
tie

nt
s r

ec
ru

ite
d 

fro
m

 2
7 

ho
sp

i-
ta

ls 
in

 1
2 

pr
ov

in
ce

s a
nd

 H
a N

oi
 

Ci
ty

 fr
om

 A
pr

il 
20

01
 to

 M
ay

 
20

06
, p

lu
s 7

55
 co

nt
ro

ls 
m

at
ch

ed
 

by
 ag

e a
nd

 re
sid

en
tia

l a
dd

re
ss

.

26
2 

ca
se

75
5 

co
nt

ro
ls

N
A

O
R 

fo
r e

ve
r u

se
 o

f 
O

ra
l c

on
tra

ce
pt

iv
es

 
w

as
 0

.8
, 9

5%
 C

I 
(0

.4
–1

.6
).

ag
e, 

ed
uc

at
io

n 
le

ve
l (

pr
im

ar
y 

sc
ho

ol
, b

as
ic

sc
ho

ol
, s

ec
on

d-
ar

y 
sc

ho
ol

 o
r 

hi
gh

er
), 

pa
rit

y 
(p

ar
a 1

–5
), 

bo
dy

m
as

s i
nd

ex
 

(B
M

I; 
b2

0.
00

, 
20

.0
0–

22
.4

5,
 

22
.5

0–
24

.9
9,

≥2
5.

00
 k

g/
m

2)
, m

en
op

au
sa

l 
sta

tu
s, 

ag
e a

t 
m

en
ar

ch
e (

≤1
3,

14
–1

5,
 ≥

16
 

ye
ar

s)

4

22
Li

, K
.

Et
 al

20
15

22

U
K

Pr
os

pe
c-

tiv
e 

co
ho

rt

In
 th

e p
re

se
nt

 st
ud

y, 
w

e a
im

ed
 to

 
bu

ild
 an

 o
va

ria
n 

ca
nc

er
 ri

sk
pr

ed
ic

tio
n 

m
od

el
 fo

r w
om

en
 in

 
W

es
te

rn
 E

ur
op

e u
sin

g 
da

ta
 fr

om
th

e E
ur

op
ea

n 
Pr

os
pe

ct
iv

e I
nv

es
tig

a-
tio

n 
in

to
 C

an
ce

r a
nd

 N
ut

rit
io

n
(E

PI
C)

, w
ith

 p
ar

tic
ul

ar
 in

te
re

st 
in

 
ex

am
in

in
g 

w
he

th
er

 th
e

di
sc

rim
in

at
or

y 
po

w
er

 co
ul

d 
be

 
im

pr
ov

ed
 b

y 
co

ns
id

er
in

g 
m

or
e

ep
id

em
io

lo
gi

ca
l r

isk
 fa

ct
or

s.

Th
e E

PI
C 

stu
dy

 is
 a 

m
ul

tic
en

te
r, 

po
pu

la
tio

n-
ba

se
d 

co
ho

rt 
stu

dy
 

in
cl

ud
in

g 
45

20
 0

00
 p

ar
tic

ip
an

ts 
(3

67
 9

03
 w

om
en

), 
re

cr
ui

te
d 

be
tw

ee
n 

19
92

 an
d 

20
00

 in
 2

3 
stu

dy
 ca

nt
er

s a
cr

os
s 1

0 
Eu

ro
pe

an
 

co
un

tri
es

(n
 =

 2
0 

22
06

)
46

–5
5

H
R 

fo
r e

ve
r u

se
 o

f O
C

 
in

 a 
fu

ll 
m

od
el

 w
as

 
0.

83
, 9

5%
 C

I (
0.

70
, 

0.
99

). 
H

R 
fo

r d
ur

at
io

n 
of

 O
C 

us
e (

1-
ye

ar
 in

-
cr

ea
se

) w
as

 0
.9

7,
 9

5%
 

CI
 (0

.9
5,

 0
.9

8)
.

co
m

pe
tin

g 
ris

k 
of

 d
ea

th
 o

r o
th

er
 

in
ci

de
nt

 ca
nc

er

6

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S



299

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

23
Lu

rie
, G

.
Et

 al
20

08
23

U
SA

ca
se

-
co

nt
ro

l
Th

e o
bj

ec
tiv

e o
f t

hi
s a

na
ly

sis
 w

as
 to

 
re

-e
xa

m
in

e t
im

e r
el

at
ed

 ch
ar

ac
te

r-
ist

ic
s o

f O
C 

us
e w

hi
le

 ac
co

un
tin

g 
fo

r t
he

co
nf

ou
nd

in
g 

ef
fe

ct
s o

f f
or

m
ul

at
io

n 
po

te
nc

y 
an

d 
ag

e a
t f

irs
t

an
d 

la
st 

pr
eg

na
nc

y

Ca
se

s w
er

e h
ist

ol
og

ic
al

ly
 

co
nf

irm
ed

, a
ge

 1
8 

ye
ar

s o
r o

ld
er

. 
co

nt
ro

ls 
w

er
e r

an
do

m
ly

 se
le

ct
ed

 
fro

m
 p

ar
tic

ip
an

ts 
in

 an
 an

nu
al

 
su

rv
ey

 o
f r

ep
re

se
nt

at
iv

e h
ou

se
-

ho
ld

s, 
an

d 
in

 L
os

 A
ng

el
es

20
 th

ey
 

w
er

e s
el

ec
te

d 
by

 ra
nd

om
-d

ig
it 

di
al

in
g.

 

81
3 

ca
se

s 
99

2 
co

nt
ro

ls
18

<_
O

R 
fo

r e
ve

r u
se

 o
f 

or
al

 co
nt

ra
ce

pt
iv

es
 

w
as

 0
.5

9,
 9

5%
 C

I (
 

0.
42

–0
.8

4)
.O

R 
fo

r 5
 

or
 m

or
e y

ea
rs

 af
te

r 
in

iti
at

io
n 

of
 O

C 
us

e 
w

as
 0

.1
8,

 9
5%

 C
I 

(0
.0

8–
0.

39
). 

A
dj

us
te

d 
fo

r 
ag

e, 
et

hn
ic

-
ity

, e
du

ca
tio

n,
 

fa
m

ily
 h

ist
or

y 
of

 
ov

ar
ia

n 
ca

nc
er

, 
tu

ba
l l

ig
at

io
n,

 
gr

av
id

ity
, a

ge
 at

 
la

st 
pr

eg
na

nc
y, 

m
en

op
au

sa
l 

sta
tu

s a
nd

 ty
pe

 
of

 m
en

op
au

se
, 

ag
e a

t m
en

o-
pa

us
e, 

an
d 

us
e 

of
 m

en
op

au
sa

l 
ho

rm
on

e

7

24
M

od
ug

no
, 

F.
et

 al
20

01
24

U
SA

ca
se

-
co

nt
ro

l
D

iff
er

en
ce

s i
n 

hi
sto

lo
gy

 am
on

g 
th

e 
su

bt
yp

es
 o

f e
pi

th
el

ia
l o

va
ria

n 
tu

m
or

s 
su

gg
es

t p
os

sib
le

 d
iff

er
en

ce
s i

n 
th

ei
r 

et
io

lo
gi

es
. W

e e
xa

m
in

ed
 re

pr
od

uc
-

tiv
e r

isk
 fa

ct
or

s f
or

 ep
ith

el
ia

l o
va

ria
n 

ca
nc

er
 ac

co
rd

in
g 

to
 h

ist
ol

og
ic

 su
b-

ty
pe

 an
d 

tu
m

or
 in

va
siv

en
es

s

Br
ie

fly
, c

as
es

 w
er

e w
om

en
 ag

e 
20

 to
 6

9 
w

ho
 w

er
e d

ia
gn

os
ed

 
w

ith
 in

ci
de

nt
 ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

 w
ith

in
 th

e 6
 m

on
th

s 
be

fo
re

 in
te

rv
ie

w.
 C

on
tro

ls 
ag

e 
65

 o
r y

ou
ng

er
 w

er
e a

sc
er

ta
in

ed
 

by
 ra

nd
om

di
gi

t d
ia

lin
g 

an
d 

fre
qu

en
cy

 
m

at
ch

ed
 to

 ca
se

s b
y 

5-
ye

ar
 ag

e
gr

ou
ps

 an
d 

3-
di

gi
t t

el
ep

ho
ne

 
ex

ch
an

ge
s

Ca
se

s r
ec

en
t 

di
ag

no
sis

 o
f 

ep
ith

el
ia

l o
va

ria
n 

ca
nc

er
 (n

 7
67

) 
w

er
e c

om
pa

re
d 

to
 co

m
m

un
ity

 
co

nt
ro

ls 
(n

 1
36

7)
 

fre
qu

en
cy

 
m

at
ch

ed
 b

y 
ag

e

20
-6

9
O

R 
fo

r u
se

 o
f O

C
  

fo
r i

nv
as

iv
e o

va
ria

n 
ca

nc
er

 an
d 

Bo
rd

er
-

lin
e o

va
ria

n 
ca

nc
er

 
w

as
 (0

.9
4,

 9
5%

 C
I 

0.
92

–0
.9

7,
  a

nd
 0

.9
2,

 
95

%
 C

I 0
.8

8–
0.

97
 

re
sp

ec
tiv

el
y)

.  
   

 

ad
ju

ste
d 

fo
r 

ag
e, 

nu
m

be
r 

of
 li

ve
 b

irt
hs

, 
ye

ar
s o

f o
ra

l 
co

nt
ra

ce
pt

iv
e 

us
e, 

ye
ar

s o
f n

on
 

co
nt

ra
ce

pt
iv

e 
es

tro
ge

n 
us

e a
nd

 
m

on
th

s b
re

as
tfe

d 
as

 co
nt

in
uo

us
 

va
ria

bl
es

, t
ub

al
 

lig
at

io
n,

 h
ys

te
r-

ec
to

m
y, 

fa
m

ily
 

hi
sto

ry
 o

f o
va

r-
ia

n 
ca

nc
er

, a
nd

 
fa

m
ily

 h
ist

or
y 

of
 b

re
as

t c
an

ce
r 

as
 d

ic
ho

to
m

ou
s 

va
ria

bl
es

, a
nd

 
et

hn
ic

ity
 as

 a
 

po
ly

ch
ot

om
ou

s 
va

ria
bl

e

7



300

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

25
M

oo
rm

an
, P

. 
G

.et
 al

20
16

25

U
SA

ca
se

-
co

nt
ro

l
Th

is 
an

al
ys

is 
ex

am
in

ed
 as

so
ci

a-
tio

ns
 b

et
w

ee
n 

nu
m

be
r, 

du
ra

tio
n,

 an
d 

tim
in

g 
of

 re
pr

od
uc

tiv
e e

ve
nt

s a
nd

 
ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

 am
on

g 
A

fri
ca

n-
A

m
er

ic
an

 w
om

en
.

ca
se

s w
er

e A
fri

ca
n A

m
er

ic
an

/
bl

ac
k 

ra
ce

, a
ge

d 
20

-7
9 

ye
ar

s, 
di

ag
no

sis
 o

f i
nv

as
iv

e,
ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

, n
o 

pr
io

r h
ist

or
y 

of
 o

va
ria

n 
ca

nc
er

, 
an

d
ab

ili
ty

 to
 co

m
pl

et
e a

n 
in

te
rv

ie
w

 
in

 E
ng

lis
h.

 E
lig

ib
ili

ty
 cr

ite
ria

 fo
r 

co
nt

ro
ls 

w
er

e s
im

ila
r t

o 
ca

se
s 

pl
us

 th
ey

 m
us

t n
ot

 h
av

e h
ad

 
bi

la
te

ra
l o

op
ho

re
ct

om
y 

or
 a 

pr
io

r 
hi

sto
ry

 o
f o

va
ria

n 
ca

nc
er

.

64
1 

ca
se

s
75

2 
co

nt
ro

ls
20

-7
9

O
R 

fo
r O

C 
us

er
 w

as
 

0.
7,

95
%

 C
I (

0.
5-

0.
9)

.
* 

O
R 

ad
ju

ste
d 

fo
r s

tu
dy

 si
te

, 
ag

e, 
fa

m
ily

 h
is-

to
ry

 o
f b

re
as

t o
r 

ov
ar

ia
n 

ca
nc

er
 

in
 fi

rs
t d

eg
re

e 
re

la
tiv

e, 
ag

e a
t 

m
en

ar
ch

e, 
tu

ba
l 

lig
at

io
n,

 b
od

y 
m

as
s i

nd
ex

, a
nd

 
nu

m
be

r o
f f

ul
l-

te
rm

 p
re

gn
an

-
ci

es
.

7

26
M

oo
rm

an
, P

. 
G

.et
 al

20
08

26

U
SA

ca
se

-
co

nt
ro

l
In

 th
is 

pa
pe

r, 
w

e r
ep

or
t d

at
a f

ro
m

 
a c

as
e-

co
nt

ro
l s

tu
dy

 o
f o

va
ria

n 
ca

nc
er

 in
 N

or
th

 C
ar

ol
in

a t
o 

ev
al

ua
te

 
w

he
th

er
 as

so
ci

at
io

ns
 w

ith
 p

re
gn

an
cy

 
an

d 
O

Cs
 d

iff
er

 b
y 

m
en

op
au

sa
l s

ta
tu

s.

ca
se

s w
er

e a
ge

d 
20

–7
4 

ye
ar

s, 
ha

d 
no

 p
rio

r h
ist

or
y 

of
 o

va
r-

ia
n 

ca
nc

er
, a

nd
 re

sid
ed

 in
 th

e 
48

-c
ou

nt
y 

stu
dy

 ar
ea

. C
on

tro
ls 

fro
m

 th
e s

am
e 4

8-
co

un
ty

 re
gi

on
 

w
er

e i
de

nt
ifi

ed
 b

y 
us

in
g 

ra
nd

om
 

di
gi

t d
ia

lin
g 

an
d 

w
er

e f
re

qu
en

cy
 

m
at

ch
ed

 to
 ca

se
s.

Th
es

e a
na

ly
se

s 
w

er
e b

as
ed

 o
n 

89
6 

ca
se

s (
31

4 
pr

em
en

op
au

sa
l, 

58
2 

po
stm

en
o-

pa
us

al
) a

nd
 9

67
 

co
nt

ro
ls 

(3
60

 
pr

em
en

op
au

sa
l, 

60
7 

po
stm

en
o-

pa
us

al
)

20
-7

4
O

R 
fo

r u
se

 o
f O

C
 

in
 p

re
m

en
op

au
sa

l 
w

om
en

 w
as

 0
.5

, 9
5%

 
CI

 (0
.3

, 0
.8

). 
A

nd
 fo

r 
>1

0 
ye

ar
s o

f u
se

 w
as

 
0.

3,
 9

5%
 C

I (
0.

2,
 0

.6
).

A
dj

us
te

d 
fo

r a
ge

 
(c

ub
ic

 sp
lin

e)
, 

ra
ce

 (A
fri

ca
n 

A
m

er
ic

an
, 

no
n–

A
fri

ca
n 

A
m

er
ic

an
), 

fa
m

ily
 h

ist
or

y 
of

 
br

ea
st 

or
 o

va
ria

n 
ca

nc
er

, a
ge

 at
 

m
en

ar
ch

e, 
tu

ba
l 

lig
at

io
n,

 in
fe

rti
l-

ity
, b

od
y 

m
as

s 
in

de
x,

 n
um

be
r o

f 
fu

ll-
te

rm
 p

re
g-

na
nc

ie
s, 

an
d 

ag
e 

at
 la

st 
pr

eg
na

nc
y.

7

27
N

es
s, 

R.
 

B.
et

 al
 

20
11

27

U
SA

Ca
se

-
co

nt
ro

l
Fe

w
 st

ud
ie

s h
av

e e
xa

m
in

ed
 m

et
ho

ds
 

of
 co

nt
ra

ce
pt

io
n,

 b
ey

on
d 

or
al

 co
nt

ra
-

ce
pt

iv
es

 (O
Cs

) a
nd

 tu
ba

l l
ig

at
io

n,
 in

 
re

la
tio

n 
to

 o
va

ria
n 

ca
nc

er
 ri

sk
.

Bo
th

 in
va

siv
e a

nd
 b

or
de

rli
ne

 
tu

m
or

s w
er

e i
nc

lu
de

d.
 E

lig
ib

le
 

w
om

en
 w

er
e a

t l
ea

st 
25

 y
ea

rs
 o

f 
ag

e a
nd

 w
ith

in
 9

 m
on

th
s o

f i
ni

-
tia

l d
ia

gn
os

is.
 C

on
tro

ls 
co

ns
ist

ed
 

of
 w

om
en

 at
 le

as
t a

ge
 2

5 
w

ho
 

liv
ed

 in
 te

le
ph

on
e e

xc
ha

ng
es

 
w

he
re

in
 ca

se
s r

es
id

ed
.

90
0 

ca
se

s
18

00
 p

op
ul

at
io

n-
ba

se
d 

co
nt

ro
l

25
<_

O
R 

fo
r e

ve
r u

se
 o

f 
O

Cs
 v

er
su

s n
ev

er
 u

se
 

w
as

 0
.7

5,
 9

5%
 C

I 
(0

.6
1-

0.
93

). 

A
dj

us
te

d 
fo

r 
ag

e, 
nu

m
be

r o
f 

pr
eg

na
nc

ie
s, 

ra
ce

, i
nf

er
til

ity
, 

fa
m

ily
 h

ist
or

y 
of

 
ov

ar
ia

n 
ca

nc
er

, 
ev

er
 u

se
 o

f o
ra

l 
co

nt
ra

ce
pt

iv
es

, 
ev

er
 u

se
 o

f 
IU

D
s, 

ev
er

 u
se

 
of

 b
ar

rie
rs

, t
ub

al
 

lig
at

io
n,

 an
d 

va
se

ct
om

y

7

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S



301

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

28
N

es
s, 

R.
 B

.
Et

 al
20

00
28

U
SA

ca
se

-
co

nt
ro

l
W

e r
ep

or
t t

he
 re

su
lts

 o
f a

 p
op

ul
at

io
n-

ba
se

d,
 ca

se
-c

on
tro

l i
nv

es
tig

at
io

n 
de

-
sig

ne
d 

to
 ad

dr
es

s f
ur

th
er

 th
e i

m
pa

ct
 

of
 d

os
e o

f o
ra

l c
on

tra
ce

pt
io

n 
on

 it
s 

as
so

ci
at

io
n 

w
ith

 o
va

ria
n 

ca
nc

er
.

Ca
se

s w
er

e w
om

en
 ag

ed
 2

0–
69

 
ye

ar
s w

ho
 h

ad
 b

ee
n 

di
ag

no
se

d 
w

ith
 ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

 
w

ith
in

 th
e 6

 m
on

th
s p

rio
r t

o 
in

-
te

rv
ie

w.
 C

on
tro

ls 
ag

ed
 6

5 
ye

ar
s 

or
 y

ou
ng

er
 w

er
e a

sc
er

ta
in

ed
 b

y 
ra

nd
om

 d
ig

it 
di

al
in

g 
an

d 
w

er
e 

fre
qu

en
cy

 m
at

ch
ed

 b
y 

5-
ye

ar
 

ag
e g

ro
up

s a
nd

 th
re

e-
di

gi
t t

el
e-

ph
on

e e
xc

ha
ng

es
 to

 ca
se

s

Ca
se

s 7
67

Co
nt

ro
ls 

13
67

20
-6

9
O

R 
fo

r u
se

 o
f O

CP
 

w
as

 0
.6

, 9
5%

 C
I 

(0
.5

-0
.8

). 

A
dj

us
te

d 
fo

r 
ag

e, 
nu

m
be

r o
f 

pr
eg

na
nc

ie
s, 

fa
m

ily
 h

ist
or

y 
of

 
ov

ar
ia

n 
ca

nc
er

, 
an

d 
ra

ce

6

29
N

es
s, 

R.
 

B.
et

 al
20

01
29

U
SA

Ca
se

-
co

nt
ro

l
H

er
e w

e r
ep

or
t r

es
ul

ts 
fro

m
 a

 
po

pu
la

tio
n-

ba
se

d,
 ca

se
 co

nt
ro

l s
tu

dy
 

in
 w

hi
ch

 w
e e

xa
m

in
ed

 th
e s

pe
ci

fic
-

ity
 o

f c
on

tra
ce

pt
iv

e e
ffe

ct
s o

n 
ris

k 
re

du
ct

io
n 

fo
r o

va
ria

n 
ca

nc
er

.

Ca
se

s w
er

e w
om

en
 ag

ed
 2

0–
69

 
ye

ar
s w

ho
 h

ad
 b

ee
n 

di
ag

no
se

d 
w

ith
 ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

 
w

ith
in

 th
e 6

 m
on

th
s p

rio
r t

o 
in

-
te

rv
ie

w.
 C

on
tro

ls 
ag

ed
 6

5 
ye

ar
s 

or
 y

ou
ng

er
 w

er
e a

sc
er

ta
in

ed
 b

y 
ra

nd
om

 d
ig

it 
di

al
in

g 
an

d 
w

er
e 

fre
qu

en
cy

 m
at

ch
ed

 to
 ca

se
s.

ca
se

s (
N

 =
 7

27
) 

w
ith

 co
m

m
un

ity
 

co
nt

ro
ls 

(N
 =

 
1,

36
0)

.

20
-6

9
O

R 
fo

r e
ve

r u
se

 o
f 

or
al

 co
nt

ra
ce

pt
iv

es
 

fo
r c

on
tra

ce
pt

io
n,

 w
as

 
0.

6,
 9

5%
Cl

  (
0.

5–
0.

8)
.

A
dj

us
te

d 
fo

r 
ag

e, 
pr

eg
na

nc
ie

s, 
ra

ce
, a

nd
 fa

m
ily

 
hi

sto
ry

 o
f o

va
r-

ia
n 

ca
nc

er
.

6

30
Pa

sa
lic

h,
 M

.
Et

 al
20

13
30

Ch
in

a
Ca

se
-

co
nt

ro
l

To
 in

ve
sti

ga
te

 th
e a

ss
oc

ia
tio

n 
be

tw
ee

n 
re

pr
od

uc
tiv

e f
ac

to
rs

 an
d 

th
e r

isk
 o

f o
va

ria
n 

ca
nc

er
 am

on
g 

so
ut

he
rn

 C
hi

ne
se

 w
om

en
.

Ca
se

s w
er

e i
nc

id
en

t p
at

ie
nt

s 
w

ho
 h

ad
 b

ee
n 

hi
sto

pa
th

ol
og

ic
 

al
ly

 d
ia

gn
os

ed
 w

ith
 an

 ep
ith

el
ia

l 
ov

ar
ia

n 
tu

m
or

. C
on

tro
ls 

w
er

e 
pa

tie
nt

s w
ho

 w
er

e r
ec

ru
ite

d 
fro

m
 w

ar
ds

 o
f t

he
 d

ep
ar

tm
en

ts 
of

 p
hy

sio
th

er
ap

y, 
re

sp
ira

to
ry

 
di

se
as

e, 
ga

str
oe

nt
er

ol
og

y, 
op

h-
th

al
m

ol
og

y 
an

d 
or

th
op

ed
ic

s

50
0 

in
ci

de
nt

 
ov

ar
ia

n 
ca

nc
er

 
pa

tie
nt

s a
nd

 5
00

 
co

nt
ro

ls

Ca
se

s 5
9.

0±
5.

6
Co

nt
ro

ls 
59

.7
±6

.4

O
R 

fo
re

ve
r u

se
 o

f o
ra

l 
co

nt
ra

ce
pt

iv
es

 w
as

 
0.

56
, 9

5%
 C

I (
0.

40
 to

 
0.

78
).

A
ge

 at
 in

te
rv

ie
w,

 
sm

ok
in

g 
sta

tu
s, 

al
co

ho
l d

rin
k-

in
g,

 ed
uc

at
io

n 
le

ve
l a

nd
 b

od
y 

m
as

s i
nd

ex
. 

In
 ad

di
tio

n,
 

m
ut

ua
l a

dj
us

t-
m

en
t w

as
 m

ad
e 

fo
r p

ar
ity

, o
ra

l 
co

nt
ra

ce
pt

iv
e 

us
e, 

ho
rm

on
e 

re
pl

ac
em

en
t 

th
er

ap
y, 

m
en

o-
pa

us
al

 st
at

us
, 

hy
ste

re
ct

om
y 

an
d 

fa
m

ily
 h

is-
to

ry
 o

f o
va

ria
n 

an
d/

or
 b

re
as

t 
ca

nc
er

.

6



302

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

Pa
ra

zz
in

i
20

00
31

Ita
ly

Ca
se

-
co

nt
ro

l
To

 in
ve

sti
ga

te
 th

e a
ss

oc
ia

tio
n 

be
tw

ee
n 

re
pr

od
uc

tiv
e f

ac
to

rs
 an

d 
th

e 
ris

k 
of

 o
va

ria
n 

ca
nc

er
.

Th
is 

stu
dy

 w
as

 ap
pl

ie
d 

in
 It

al
y 

be
tw

ee
n 

19
83

 an
d 

19
91

 o
n 

97
1

ov
ar

ia
n 

ca
nc

er
 ca

se
s a

nd
 2

75
8 

co
nt

ro
l w

om
en

 to
 co

m
pu

ta
-

tio
n 

th
e m

ul
tiv

ar
ia

te
 re

la
tiv

e 
ris

k 
es

tim
at

es
, a

nd
 p

op
ul

at
io

n 
at

tri
bu

ta
bl

e
Ri

sk
s (

PA
Rs

).

97
1

ov
ar

ia
n 

ca
nc

er
 

ca
se

s a
nd

 2
75

8 
co

nt
ro

l w
om

en

N
A

O
R 

fo
r e

ve
r u

se
 

of
 o

ra
l c

on
tra

ce
p-

tiv
es

 w
as

 0
.8

3,
 9

5%
 

CI
(0

.6
3 

to
 1

.0
8)

.

A
ge

, p
ar

ity
, c

al
-

en
da

r y
ea

r o
f

in
te

rv
ie

w,
 ag

e a
t 

m
en

op
au

se
,

fa
m

ily
 h

ist
or

y 
of

 
br

ea
st 

or
ov

ar
ia

n 
ca

nc
er

, 
gr

ee
n

ve
ge

ta
bl

e 
co

ns
um

pt
io

n,
 fa

t 
in

ta
ke

 sc
or

e

7

32
Pa

ra
zz

in
i, 

F
et

 al
20

04
32

Ita
ly

Ca
se

-
co

nt
ro

l
Th

e a
im

 o
f t

he
 st

ud
y 

w
as

 to
 ex

am
in

e 
th

e o
ve

ra
ll 

ris
k 

fa
ct

or
s f

or
 ep

ith
el

ia
l 

ov
ar

ia
n 

ca
nc

er
 ac

co
rd

in
g 

to
 h

ist
o-

lo
gi

c s
ub

ty
pe

s.

D
at

a s
ep

ar
at

ed
 b

y 
hi

sto
lo

gi
ca

l 
su

bt
yp

es
 co

lle
ct

ed
 in

 th
e f

ra
m

e-
w

or
k 

of
 a 

la
rg

e c
as

e-
co

nt
ro

l 
stu

dy
 o

n 
ov

ar
ia

n 
ca

nc
er

 co
n-

du
ct

ed
 in

 It
al

y 
w

er
e a

na
ly

ze
d.

 
Th

e c
as

es
 w

er
e w

om
en

 b
el

ow
 

th
e a

ge
 o

f 7
5 

ye
ar

s, 
ad

m
itt

ed
 to

 a
 

ne
tw

or
k 

of
 h

os
pi

ta
ls 

in
 M

ila
n.

Ca
se

s m
uc

in
ou

s 
tu

m
or

 (n
 =

 5
2)

, 
se

ro
us

 tu
m

or
 (n

 =
 

68
0)

, e
nd

om
e-

tri
oi

d 
tu

m
or

 (n
 

= 
41

). 
Co

nt
ro

ls 
w

er
e 2

75
8

0-
75

O
ra

l c
on

tra
ce

pt
iv

e u
se

 
w

as
 as

so
ci

at
ed

 w
ith

 
O

R 
lo

w
er

 th
an

 u
ni

ty
 

fo
r s

er
ou

s (
O

R 
= 

0.
7)

 
an

d 
en

do
m

et
rio

id
 (O

R
 

= 
0.

8)
 o

va
ria

n 
ca

nc
er

s 
bu

t n
ot

 fo
r m

uc
in

ou
s 

(O
R 

= 
1.

4)
 an

d 
ot

he
r 

hi
sto

lo
gi

es
 (O

R 
= 

1.
6)

te
rm

s f
or

 ag
e,

 
ed

uc
at

io
n,

 p
ar

ity
,  

an
d 

fa
m

ily
 h

is-
to

ry
 o

f o
va

ria
n 

ca
nc

er
.

5

33
Pe

lu
cc

hi
, C

.
Et

 al
20

07
33

Ita
ly

Ca
se

-
co

nt
ro

l
Se

ve
ra

l f
ac

to
rs

 th
at

 ar
e r

el
at

ed
 to

 
ov

ul
at

io
n 

ar
e r

el
ev

an
t t

o 
ov

ar
ia

n 
ca

nc
er

 ri
sk

, b
ut

 it
 is

 u
nc

le
ar

 w
he

th
er

 
th

ey
 ca

n 
be

 in
cl

ud
ed

 in
 a 

sin
gl

e 
de

fin
iti

on
 o

f y
ea

rs
 o

f o
vu

la
tio

n

In
 th

e f
irs

t s
tu

dy
, d

at
a w

er
e c

ol
-

le
ct

ed
 in

 th
e g

re
at

er
 M

ila
n 

ar
ea

, 
w

om
en

 ag
ed

 2
2 

to
 7

4 
ye

ar
s .

Th
e 

se
co

nd
 st

ud
y 

 w
as

 co
nd

uc
te

d 
in

 
4 

Ita
lia

n 
ar

ea
s. 

In
 b

ot
h 

stu
di

es
, 

ca
se

s w
er

e w
om

en
 w

ho
 w

er
e 

ad
m

itt
ed

 fo
r i

nc
id

en
t, 

hi
sto

lo
gi

-
ca

lly
 co

nf
irm

ed
 o

va
ria

n 
ca

nc
er

 
to

 th
e m

aj
or

 te
ac

hi
ng

 an
d 

ge
ne

ra
l 

ho
sp

ita
ls 

in
 th

e a
re

as
 u

nd
er

 su
r-

ve
ill

an
ce

; c
on

tro
l s

ub
je

ct
s w

er
e 

w
om

en
 w

ho
 w

er
e a

dm
itt

ed
 to

 
th

e s
am

e h
os

pi
ta

ls 
as

 ca
se

18
22

 h
ist

ol
og

i-
ca

lly
 co

nf
irm

ed
 

ca
se

s a
nd

 4
63

1 
co

nt
ro

l

22
-7

4
O

R 
fo

r o
ra

l c
on

tra
ce

p-
tiv

e u
se

, w
as

 0
.9

2,
 

95
%

 C
I(0

.8
7-

0.
97

).

O
Rs

 ad
ju

ste
d 

fo
r 

stu
dy

, c
al

en
da

r 
ye

ar
 at

 in
te

rv
ie

w,
 

ag
e, 

ce
nt

er
, e

du
-

ca
tio

n,
 h

or
m

on
e 

re
pl

ac
em

en
t 

th
er

ap
y 

us
e, 

an
d 

fa
m

ily
 h

ist
or

y 
of

 o
va

ria
n 

an
d 

br
ea

st 
ca

nc
er

 
in

 fi
rs

t d
eg

re
e 

re
la

tiv
es

.

4



303

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

34
Pu

rd
ie

, D
. M

.
et

 al
20

01
34

A
us

tra
-

lia
Ca

se
-

co
nt

ro
l

Th
e p

ro
po

sit
io

n 
th

at
 m

uc
in

ou
s o

va
r-

ia
n 

ca
nc

er
 h

as
 an

 et
io

lo
gy

 d
ist

in
ct

 
fro

m
 th

at
 o

f o
th

er
 h

ist
ol

og
ic

 ty
pe

s 
ha

s b
ee

n 
ev

al
ua

te
d 

us
in

g 
da

ta
 fr

om
 

a p
op

ul
at

io
n-

ba
se

d 
ca

se
-c

on
tro

l 
stu

dy
 o

f e
pi

th
el

ia
l o

va
ria

n 
ca

nc
er

 
co

nd
uc

te
d 

in
 1

99
0-

19
93

 am
on

g A
us

-
tra

lia
n 

w
om

en
 ag

ed
 1

8-
79

 y
ea

rs
.

W
om

en
 d

ia
gn

os
ed

 in
 1

99
1 

an
d 

19
92

 w
er

e r
ec

ru
ite

d 
in

 N
ew

 
So

ut
h 

W
al

es
 an

d 
Vi

ct
or

ia
; 

in
 Q

ue
en

sla
nd

, w
he

re
 th

e 
ca

nc
er

 re
gi

str
y 

w
as

 an
 ad

di
tio

na
l 

so
ur

ce
, w

om
en

 d
ia

gn
os

ed
 in

 
th

es
e 2

 y
ea

rs
 an

d 
al

so
 in

 1
99

3 
an

d 
th

e l
at

te
r p

ar
t o

f 1
99

0 
w

er
e 

el
ig

ib
le

 fo
r e

nr
ol

lm
en

t.

M
uc

in
ou

s (
n 

= 
11

4)
Co

nt
ro

ls 
(n

 =
 

85
3)

18
-7

9
O

R 
fo

r e
ve

r o
ra

l 
co

nt
ra

ce
pt

iv
e u

se
 w

as
 

0.
61

, 9
5%

 C
I (

0.
36

, 
1.

04
) f

or
 m

uc
in

ou
s 

ov
ar

ia
n 

ca
nc

er
.

ag
e i

n 
ye

ar
s, 

ag
e s

qu
ar

ed
, 

bo
dy

 m
as

s 
in

de
x,

 sm
ok

in
g,

 
an

d 
al

co
ho

l 
co

ns
um

pt
io

n 

6

35
Ro

se
nb

la
tt,

 K
. 

A
.et

 al
20

09
35

Ch
in

a
Co

ho
rt

N
o 

as
so

ci
at

io
ns

 w
er

e o
bs

er
ve

d 
be

-
tw

ee
n 

O
Cs

 an
d 

th
e r

isk
 o

f a
ll 

ca
nc

er
s 

co
m

bi
ne

d 
or

 fo
r a

ny
 o

f t
he

 n
in

e o
th

er
 

ca
nc

er
s. 

It 
is 

un
lik

el
y 

th
at

 th
e u

se
 o

f 
O

Cs
 h

as
 co

nt
rib

ut
ed

 to
 th

e t
em

po
ra

l 
tre

nd
s i

n 
ca

nc
er

 in
ci

de
nc

e i
n 

Ch
in

a 
in

 re
ce

nt
 d

ec
ad

es
.

Fr
om

 1
99

8 
to

 1
99

1,
 an

 in
-p

er
so

n 
ba

se
lin

e
in

te
rv

ie
w

 w
as

 ad
m

in
ist

er
ed

 to
 

ap
pr

ox
im

at
el

y 
26

7,
40

0
fe

m
al

e t
ex

til
e w

or
ke

rs
 in

 S
ha

ng
-

ha
i, 

Ch
in

a. 
Th

e c
oh

or
t w

as
fo

llo
w

ed
 u

nt
il 

Ju
ly

 2
00

0 
fo

r 
in

ci
de

nt
 ca

nc
er

 ca
se

s.

In
cl

ud
ed

 in
 th

is 
an

al
ys

is 
w

er
e t

he
 

25
8,

95
6 

w
om

en
 

w
ho

 an
sw

er
ed

 
th

e q
ue

sti
on

 o
n 

ev
er

 u
se

 o
f o

ra
l 

co
nt

ra
ce

pt
iv

es
 

an
d 

ha
d 

at
 le

as
t 

on
e m

on
th

 o
f 

fo
llo

w
-u

p 
tim

e.
 

O
f t

he
se

 w
om

en
, 

37
,3

19
 h

ad
 ev

er
 

us
ed

 o
ra

l c
on

tra
-

ce
pt

iv
es

N
A

RR
 fo

r e
ve

r u
se

 o
f 

O
Cs

 w
as

 1
.1

7,
 9

5%
 

CI
 (0

.8
6-

 1
.6

0)
.

A
dj

us
te

d 
fo

r p
ar

-
ity

 an
d 

ag
e u

sin
g 

lin
ea

r s
pl

in
es

 
un

le
ss

 o
th

er
w

ise
 

no
te

d

4

36
Ro

sn
er

, B
. 

A
.et

 al
20

05
36

U
SA

co
ho

rt
w

e e
va

lu
at

ed
 a 

ra
ng

e o
f m

od
el

s 
re

ga
rd

in
g 

ov
ar

ia
n 

ca
nc

er
 in

ci
de

nc
e 

w
ith

in
 th

e p
ro

sp
ec

tiv
e N

ur
se

s’ 
H

ea
lth

 S
tu

dy
 an

d 
N

ur
se

s’ 
H

ea
lth

 
St

ud
y 

II.
 W

e b
eg

an
 w

ith
 th

e e
sta

b-
lis

he
d 

re
pr

od
uc

tiv
e r

isk
 fa

ct
or

s a
nd

 
so

ug
ht

 a 
su

cc
in

ct
 an

d 
re

le
va

nt
 su

m
-

m
ar

y 
ap

pl
ic

ab
le

 to
 o

va
ria

n 
ca

nc
er

.

Th
e N

ur
se

s’ 
H

ea
lth

 S
tu

dy
 

(N
H

S)
 co

ho
rt 

w
as

 es
ta

bl
ish

ed
 

in
 1

97
6,

 w
he

n 
12

1,
70

0 
fe

m
al

e 
U

.S
. r

eg
ist

er
ed

 n
ur

se
s b

et
w

ee
n 

th
e a

ge
s o

f 3
0 

an
d 

55
 y

ea
rs

 
re

sp
on

de
d 

to
 a 

m
ai

le
d 

stu
dy

 
qu

es
tio

nn
ai

re
. D

at
a o

n 
pa

rit
y 

w
er

e u
pd

at
ed

 th
ro

ug
h 

19
84

. T
he

 
N

ur
se

s’ 
H

ea
lth

 S
tu

dy
 II

 (N
H

S 
II)

 
co

ho
rt 

w
as

 es
ta

bl
ish

ed
 in

 1
98

9,
 

w
he

n 
11

6,
67

8 
w

om
en

 2
5–

42
 

ye
ar

s o
f a

ge
 re

tu
rn

ed
 a 

ba
se

lin
e 

qu
es

tio
nn

ai
re

. 

78
,5

04
+ 

10
6,

61
8

25
-5

5
RR

 fo
r u

se
 o

f o
ra

l 
co

nt
ra

ce
pt

iv
es

 fo
r 5

 
ye

ar
s b

ef
or

e a
ge

 3
0 

to
 

ag
e 7

0 
w

as
,0

.6
3 

 (3
2-

 
41

%
). 

(0
.5

9 
to

 0
.6

8)
 . 

(S
im

ila
r r

es
ul

ts 
w

er
e 

ob
ta

in
ed

 w
ith

 o
ra

l 
co

nt
ra

ce
pt

iv
e u

se
 af

te
r 

ag
e 3

0.
) R

R 
fo

r f
iv

e 
ye

ar
s o

f u
se

 w
as

 0
.7

2,
 

(0
.6

2-
 0

.8
4)

.

A
ge

 at
 fi

rs
t b

irt
h,

 
ag

e a
t m

en
ar

ch
e 

an
d 

bi
rth

 in
de

x,
pa

rit
y

4



304

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

37
Ro

ya
r, 

J.
Et

 al
20

01
37

G
er

-
m

an
Ca

se
-

co
nt

ro
l

O
ur

 st
ud

y 
th

us
 p

ro
vi

de
s t

he
 fi

rs
t 

Eu
ro

pe
an

 d
at

a o
n 

th
e r

el
at

io
ns

hi
p 

be
tw

ee
n 

ov
ar

ia
n 

ca
nc

er
 ri

sk
 an

d 
lo

w
-

do
se

 o
ra

l c
on

tra
ce

pt
iv

es
 w

ith
 3

5m
g 

or
 le

ss
 et

hi
ny

l e
str

ad
io

l c
on

te
nt

.

W
e a

tte
m

pt
ed

 to
 re

cr
ui

t a
ll 

w
om

en
 u

p 
to

 th
e a

ge
 o

f 7
5 

ye
ar

s 
w

ho
 w

er
e n

ew
ly

 d
ia

gn
os

ed
 o

f 
ei

th
er

 p
rim

ar
y 

in
va

siv
e o

va
ria

n 
ca

nc
er

 o
r b

or
de

rli
ne

 tu
m

or
. F

or
 

ea
ch

 ca
se

 w
e a

tte
m

pt
ed

 to
 re

cr
ui

t 
2 

po
pu

la
tio

n 
co

nt
ro

ls
in

di
vi

du
al

ly
 m

at
ch

ed
 b

y 
ag

e a
nd

 
stu

dy
 ar

ea
. 

 2
82

 ca
se

s
53

3 
co

nt
ro

ls
Th

e m
ea

n 
ag

e 
of

 th
e p

at
ie

nt
s 

an
d 

th
e c

on
tro

ls 
w

er
e 5

5.
2 

ye
ar

s 
(ra

ng
e 2

1–
75

, 
SD

 1
2.

4)
 an

d 
55

.1
 y

ea
rs

 (r
an

ge
 

23
–7

5,
 S

D
 1

2.
2)

, 
re

sp
ec

tiv
el

y.

O
R 

fo
r p

er
 y

ea
r o

f 
us

e w
as

 0
.9

3,
 9

5%
 

CI
 (0

.9
0–

0.
96

). 
O

R
  

be
in

g 
0.

86
, 9

5%
 C

I  
(0

.7
7–

 0
.9

4)
, 0

.9
1,

 
95

%
 C

I(0
.8

3–
1.

00
), 

an
d 

0.
95

,9
5%

 C
I 

(0
.9

1–
0.

99
) p

er
 y

ea
r 

of
 u

sin
g 

O
C 

co
nt

ai
n-

in
g 

<3
5 

m
g,

 3
5–

<5
0 

m
g,

an
d 

>5
0 

m
g 

et
hi

ny
l 

es
tra

di
ol

, r
es

pe
ct

iv
el

y.

pa
rit

y, 
br

ea
st-

fe
ed

in
g

, f
irs

t 
de

gr
ee

 fa
m

ily
 

hi
sto

ry
 o

f 
ov

ar
ia

n 
ca

nc
er

, 
tu

ba
l l

ig
at

io
n 

an
d 

hy
ste

re
ct

om
y.

6

38
Si

sk
in

d,
 V

.
Et

 al
20

00
38

A
us

tra
-

lia
ca

se
-

co
nt

ro
l

w
e e

xa
m

in
ed

 th
e e

ffe
ct

s o
f o

ra
l 

co
nt

ra
ce

pt
iv

e u
se

 af
te

r c
on

tro
lli

ng
 

fo
r e

sti
m

at
ed

 n
um

be
r o

f o
vu

la
to

ry
 

cy
cl

es

th
re

e A
us

tra
lia

n 
sta

te
s t

ha
t 

in
cl

ud
ed

 7
94

 w
om

en
 w

ith
 

ep
ith

el
ia

l o
va

ria
n 

ca
nc

er
 an

d 
85

3 
co

m
m

un
ity

 co
nt

ro
ls 

fo
r w

ho
m

 
w

e h
ad

 ad
eq

ua
te

 co
nt

ra
ce

pt
iv

e 
an

d 
re

pr
od

uc
tiv

e h
ist

or
ie

s.

79
4 

w
om

en
 w

ith
 ep

ith
el

ia
l 

ov
ar

ia
n 

ca
nc

er
 

an
d 

85
3 

co
m

m
u-

ni
ty

 co
nt

ro
ls

N
A

O
R 

fo
r u

se
 fo

r u
p 

to
 

1 
ye

ar
 w

as
, 0

.5
7 

95
%

 
CI

 (0
.4

0-
0.

82
). 

O
R

 
fo

r u
se

 b
ef

or
e t

he
 fi

rs
t 

pr
eg

na
nc

y 
w

as
 0

.9
5,

 
95

%
 C

I (
0.

87
-1

.0
3)

. 

nu
m

be
r o

f 
ov

ul
at

or
y 

cy
cl

es
 

pa
rit

y, 
sm

ok
in

g,
 

an
d 

hi
sto

ry
 o

f 
pe

lv
ic

 su
rg

er
y.

7

39
So

eg
aa

rd
, M

.
Et

 al
20

07
39

D
en

-
m

ar
k

Ca
se

-
co

nt
ro

l
Th

e a
im

 o
f t

he
 st

ud
y 

w
as

 to
 ex

am
in

e 
th

e o
ve

ra
ll 

ris
k 

fa
ct

or
s f

or
 ep

ith
el

ia
l 

ov
ar

ia
n 

ca
nc

er
 an

d 
ac

co
rd

in
g 

to
 

hi
sto

lo
gi

c s
ub

ty
pe

s.

Ca
se

s w
er

e w
om

en
 3

5 
to

 7
9

ye
ar

s o
f a

ge
 an

d
re

cr
ui

te
d 

fro
m

 1
6 

gy
ne

co
lo

gi
c 

de
pa

rtm
en

ts 
in

 D
en

m
ar

k.
 A

 
ra

nd
om

 sa
m

pl
e f

ro
m

 th
e 

ge
ne

ra
l f

em
al

e p
op

ul
at

io
n,

 3
5 

to
 7

9 
ye

ar
s o

f a
ge

 in
 th

e s
tu

dy
 

ar
ea

, w
as

 d
ra

w
n 

by
 m

ea
ns

 o
f t

he
 

co
m

pu
te

riz
ed

 C
iv

il 
Re

gi
str

at
io

n 
Sy

ste
m

.

55
4 

ca
se

s  
  1

,5
64

 
co

nt
ro

ls
35

-7
9

O
R 

fo
r u

se
 o

f o
ra

l 
co

nt
ra

ce
pt

iv
es

 w
as

 
0.

67
, 9

5%
 C

I (
0.

53
-

0.
85

).

ag
e, 

pr
eg

na
nc

y 
an

d 
ad

di
tio

na
l 

pr
eg

na
nc

ie
s.

7

40
S 

W
ila

ila
k.

et
 al

20
12

40

U
SA

Ca
se

-
co

nt
ro

l
To

 ev
al

ua
te

 th
e e

ffe
ct

 o
f d

ep
ot

 
m

ed
ro

xy
pr

og
es

te
ro

ne
 

ac
et

at
e (

D
M

PA
) i

n 
pr

ot
ec

tin
g 

ag
ai

ns
t 

ep
ith

el
ia

l o
va

ria
n 

ca
nc

er
 

(E
O

C)
 an

d 
to

 ev
al

ua
te

 fa
ct

or
s a

ss
oc

i-
at

ed
 w

ith
 th

e r
isk

 o
f E

O
C.

Th
re

e h
un

dr
ed

 an
d 

th
irt

y 
pa

tie
nt

s 
w

ith
 E

O
C 

(‘c
as

es
’) 

an
d 

98
2 

m
at

ch
ed

 co
nt

ro
ls 

w
er

e 
re

cr
ui

te
d 

fro
m

 th
e 1

2 
ho

sp
ita

ls.
 

Ca
se

s w
er

e n
ew

ly
 d

ia
gn

os
ed

 
pa

tie
nt

s w
ith

 E
O

C,
 d

em
on

str
at

ed
 

pa
th

ol
og

ic
al

ly
. C

on
tro

ls 
w

er
e 

ag
e-

m
at

ch
ed

 p
at

ie
nt

s a
dm

itt
ed

 to
 

di
ffe

re
nt

 w
ar

ds
 in

 th
e s

am
e 

ho
sp

ita
l.

Ca
se

s=
33

0
Co

nt
ro

ls=
39

1

20
-7

0
O

R 
fo

r u
se

 o
f c

om
-

bi
ne

d 
or

al
 co

nt
ra

ce
p-

tiv
e p

ill
s 

(O
R 

0.
66

; 9
5%

 C
I 

0.
51

–0
.8

6)

so
ci

od
em

o-
gr

ap
hi

c f
ac

to
rs

, 
pe

rs
on

al
 h

ist
or

y, 
cu

rre
nt

 d
ise

as
e,

 
fa

m
ily

 h
ist

or
y, 

re
pr

od
uc

tiv
e 

hi
sto

ry
, 

co
nt

ra
ce

pt
iv

e 
hi

sto
ry

 an
d 

us
e o

f f
em

al
e 

ho
rm

on
es

 

8

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S



305

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

41
Ta

va
ni

, A
.

Et
 al

20
00

41

Ita
ly

Ca
se

-
co

nt
ro

l
A

s w
om

en
 w

ith
 a 

fa
m

ily
 h

ist
or

y 
of

 
ov

ar
ia

n 
an

d/
or

 b
re

as
t c

an
ce

r p
os

sib
ly

 
in

he
rit

 g
en

et
ic

 ch
an

ge
s t

ha
t a

lte
r 

th
ei

r r
isk

 o
f o

va
ria

n 
ca

nc
er

, o
th

er
 

es
ta

bl
ish

ed
 ri

sk
 fa

ct
or

s f
or

 o
va

ria
n 

ca
nc

er
 m

ay
 in

flu
en

ce
 th

e r
isk

 d
iff

er
-

en
tly

 in
 w

om
en

 w
ith

 an
d 

w
ith

ou
t a

 
fa

m
ily

 h
ist

or
y 

of
 th

e d
ise

as
e.

Ca
se

s w
er

e u
nd

er
 7

5 
ye

ar
s, 

w
ith

 
in

ci
de

nt
, h

ist
ol

og
ic

al
ly

 co
n-

fir
m

ed
 ep

ith
el

ia
l o

va
ria

n 
ca

nc
er

, 
an

d 
co

nt
ro

ls 
w

er
e u

nd
er

 7
5 

ye
ar

s, 
ad

m
itt

ed
 to

 h
os

pi
ta

ls 
fo

r 
no

n-
m

al
ig

na
nt

, n
on

-h
or

m
on

e-
re

la
te

d 
co

nd
iti

on
s, 

w
ho

 h
ad

 n
ot

 
un

de
rg

on
e b

ila
te

ra
l o

op
ho

re
c-

to
m

y. 

Ca
se

s 9
71

 co
n-

tro
ls 

27
58

 
<7

5
O

R 
fo

r u
se

 o
f o

ra
l 

co
nt

ra
ce

pt
iv

e i
n 

w
om

an
 w

ith
 fa

m
ily

 
hi

sto
ry

 o
f o

va
ria

n 
or

 
br

ea
st 

ca
nc

er
 an

d 
w

ith
ou

t f
am

ily
 h

ist
or

y 
w

er
e 1

.4
 ,9

5%
 C

I (
0.

4-
4.

4)
 an

d 
1.

2,
95

%
 C

I 
(0

.9
-1

.7
) r

es
pe

ct
iv

el
y.

A
ge

A
re

a o
f r

es
i-

de
nc

e

5

42
Ts

ili
di

s, 
K

. K
.

Et
 al

20
11

42

D
en

-
m

ar
k 

Fr
an

ce
 

G
er

-
m

an
y 

G
re

ec
e 

Ita
ly

 
N

et
h-

er
la

nd
s 

N
or

-
w

ay
Sp

ai
n 

Sw
e-

de
n

 U
K

 

Pr
os

pe
c-

tiv
e 

co
ho

rt

W
e e

xa
m

in
ed

 th
e a

ss
oc

ia
tio

ns
 o

f o
ra

l 
co

nt
ra

ce
pt

iv
e u

se
 an

d 
re

pr
od

uc
tiv

e 
fa

ct
or

s w
ith

 o
va

ria
n 

ca
nc

er
 ri

sk
 in

 
th

e E
ur

op
ea

n 
Pr

os
pe

ct
iv

e I
nv

es
tig

a-
tio

n 
in

to
 C

an
ce

r a
nd

 N
ut

rit
io

n.

Th
e E

ur
op

ea
n 

Pr
os

pe
ct

iv
e 

In
ve

sti
ga

tio
n 

in
to

 C
an

ce
r a

nd
 

N
ut

rit
io

n 
(E

PI
C)

 in
cl

ud
es

 ap
-

pr
ox

im
at

el
y 

37
0 

00
0 

w
om

en
 an

d 
15

0 
00

0 
m

en
. T

he
 p

ar
tic

ip
an

ts 
w

er
e r

ec
ru

ite
d 

be
tw

ee
n 

19
92

 
an

d 
20

00
 in

 2
3 

ce
nt

er
s i

n 
10

 
Eu

ro
pe

an
 co

un
tri

es
.

32
7,

39
6

Th
e m

ea
n 

ag
e 

at
 re

cr
ui

tm
en

t 
an

d 
di

ag
no

sis
 

fo
r t

he
 o

va
ria

n 
ca

nc
er

 ca
se

s w
as

 
55

 an
d 

60
 y

ea
rs

, 
re

sp
ec

tiv
el

y

H
R 

fo
r u

se
d 

or
al

 co
n-

tra
ce

pt
iv

es
 fo

r 1
0 

or
 

m
or

e y
ea

rs
 0

.5
5,

 9
5%

 
CI

(0
.4

1-
0.

75
). 

sm
ok

in
g 

sta
tu

s, 
bo

dy
 m

as
s 

in
de

x,
 u

ni
la

te
ra

l 
ov

ar
ie

ct
om

y 
, 

sim
pl

e h
ys

te
r-

ec
to

m
y, 

m
en

o-
pa

us
al

 h
or

m
on

e 
th

er
ap

y, 
ag

e 
at

 m
en

ar
ch

e ,
 

nu
m

be
r o

f f
ul

l-
te

rm
 p

re
gn

an
-

ci
es

  a
nd

 ag
e a

t 
m

en
op

au
se

.

7

43
Tu

ng
, K

. H
.

Et
 al

20
03

43

U
SA

Ca
se

-
Co

nt
ro

l
In

 th
is 

pa
pe

r, 
w

e e
m

ph
as

iz
e 

hi
sto

lo
gi

c-
sp

ec
ifi

c d
iff

er
en

ce
s i

n 
th

e 
as

so
ci

at
io

n 
of

 re
pr

od
uc

tiv
e f

ac
to

rs
 

w
ith

 th
e r

isk
 o

f e
pi

th
el

ia
l o

va
ria

n 
ca

nc
er

.

Ca
se

s w
er

e 1
8 

or
 m

or
e y

ea
rs

 
of

 ag
e, 

ha
vi

ng
 n

o 
pr

io
r h

ist
or

y 
of

 o
va

ria
n 

ca
nc

er
, a

nd
 h

av
in

g 
at

 le
as

t o
ne

 in
ta

ct
 o

va
ry

 fo
r 

co
nt

ro
ls.

 P
op

ul
at

io
n 

co
nt

ro
ls 

w
er

e r
an

do
m

ly
 se

le
ct

ed
 fr

om
 

a f
ro

m
 li

sts
 o

f p
ar

tic
ip

an
ts 

in
 a

 
D

ep
ar

tm
en

t o
f H

ea
lth

 st
at

ew
id

e 
an

nu
al

 su
rv

ey
 in

 H
aw

ai
i.

55
8 

hi
sto

lo
gi

-
ca

lly
 co

nf
irm

ed
 

ep
ith

el
ia

l o
va

ria
n 

ca
nc

er
 ca

se
s a

nd
 

60
7 

po
pu

la
tio

n 
co

nt
ro

ls

Th
e m

ea
n 

ag
e 

at
 d

ia
gn

os
is 

fo
r w

om
en

 
w

ith
 b

or
de

rli
ne

 
tu

m
or

s (
48

 y
ea

rs
 

of
 ag

e)
 w

as
 

yo
un

ge
r t

ha
n 

th
e m

ea
n 

ag
e 

fo
r w

om
en

 w
ith

 
in

va
siv

e t
um

or
s 

(5
6 

ye
ar

s o
f 

ag
e)

.

In
ve

rs
e r

el
at

io
ns

 w
er

e 
ge

ne
ra

lly
 si

m
ila

r f
or

 
bo

rd
er

lin
e 0

.6
 (0

.4
, 

1.
0)

 an
d 

in
va

siv
e 

tu
m

or
s0

.6
 (0

.4
, 0

.8
)

ag
e, 

et
hn

ic
ity

, 
stu

dy
 si

te
, e

du
ca

-
tio

n,
 p

re
gn

an
cy

 
sta

tu
s, 

an
d 

tu
ba

l 
lig

at
io

n.
 

7



306

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

44
U

rb
an

, M
.

Et
 al

20
12

44

U
ni

te
d 

K
in

g-
do

m

ca
se

–
co

nt
ro

l
to

 in
ve

sti
ga

te
 th

e r
el

at
io

ns
hi

p 
be

tw
ee

n 
us

e o
f o

ra
l a

nd
 in

je
ct

ab
le

 
ho

rm
on

al
 co

nt
ra

ce
pt

iv
es

 an
d 

ca
nc

er
s 

of
 th

e b
re

as
t, 

ce
rv

ix
 u

te
ri,

 o
va

ry
, a

nd
 

en
do

m
et

riu
m

.

Ca
se

s f
or

 th
is 

stu
dy

 w
er

e w
om

en
 

w
ith

 a 
ne

w
ly

 d
ia

gn
os

ed
 in

va
siv

e 
br

ea
st,

 ce
rv

ic
al

, o
va

ria
n,

 o
r 

en
do

m
et

ria
l c

an
ce

r. 
Co

nt
ro

ls 
co

ns
ist

ed
 o

f w
om

en
 d

ia
gn

os
ed

 
w

ith
 ca

nc
er

 ty
pe

s t
ha

t h
av

e n
o 

kn
ow

n 
re

la
tio

ns
hi

p 
to

 o
ra

l o
r 

in
je

ct
ab

le
 co

nt
ra

ce
pt

io
n,

 b
as

ed
 

on
 d

at
a f

ro
m

 th
e I

nt
er

na
tio

na
l 

A
ge

nc
y 

fo
r R

es
ea

rc
h 

on
 C

an
ce

r.

Co
nt

ro
ls 

1,
49

2 
ca

se
 1

82
 

49
 ca

se
 

48
 co

nt
ro

l
Fo

r d
ur

at
io

ns
 o

f u
se

 
≥5

 y
 v

er
su

s n
ev

er
 u

se
, 

th
e O

Rs
 o

f o
va

r-
ia

n 
ca

nc
er

 w
er

e 0
.6

0 
(0

.3
6–

0.
99

, p
 =

 0
.0

4)
 

fo
r o

ra
l a

nd
/o

r i
nj

ec
t-

ab
le

 co
nt

ra
ce

pt
iv

e u
se

ag
e a

t d
ia

gn
os

is,
 

ye
ar

 o
f d

ia
gn

o-
sis

, e
du

ca
tio

n,
 

to
ba

cc
o 

sm
ok

-
in

g,
 al

co
ho

l 
co

ns
um

pt
io

n,
 

pa
rit

y/
ag

e a
t f

irs
t 

bi
rth

, n
um

be
r o

f 
se

xu
al

 p
ar

tn
er

s, 
ur

ba
n/

 ru
ra

l 
re

sid
en

ce
, a

nd
 

pr
ov

in
ce

 o
f 

bi
rth

.

6

45
Ve

ss
ey

, M
.

Et
 al

20
06

45

U
K

Pr
os

pe
c-

tiv
e 

co
ho

rt

W
e e

xa
m

in
ed

 ca
nc

er
 in

ci
de

nc
e i

n 
re

la
tio

n 
to

 o
ra

l c
on

tra
ce

pt
iv

e (
O

C)
 

us
e i

n 
th

e O
xf

or
d 

Fa
m

ily
 P

la
nn

in
g 

A
ss

oc
ia

tio
n 

co
nt

ra
ce

pt
iv

e s
tu

dy

Th
e s

tu
dy

 in
cl

ud
es

 1
70

32
 

w
om

en
, r

ec
ru

ite
d 

at
 fa

m
ily

 p
la

n-
ni

ng
 cl

in
ic

s a
t a

ge
s 2

5–
39

 y
ea

rs
 

be
tw

ee
n 

19
68

 an
d 

19
74

, w
ho

 
w

er
e u

sin
g 

O
Cs

, a
 d

ia
ph

ra
gm

, o
r 

an
 in

tra
ut

er
in

e d
ev

ic
e.

 

17
03

2
25

-3
9

RR
 fo

r O
C 

us
e w

as
 

0.
5,

 9
5%

 C
I(0

.3
-0

.7
).

ag
e, 

so
ci

al
 cl

as
s, 

sm
ok

in
g,

 b
od

y 
m

as
s i

nd
ex

, 
pa

rit
y, 

he
ig

ht
, 

ag
e a

t f
irs

t-t
er

m
 

pr
eg

na
nc

y, 
ag

e 
at

 fi
rs

t m
ar

ria
ge

4

46
W

u,
 A

. H
.

Et
 al

20
17

46

U
SA

Ca
se

-
co

nt
ro

l
w

e e
xa

m
in

ed
 th

e e
ffe

ct
s o

f a
ge

 at
 

fir
st 

an
d 

la
st 

bi
rth

s a
nd

 ag
e a

t u
se

 
of

 C
O

Cs
 u

sin
g 

da
ta

 fr
om

 st
ud

ie
s 

co
nd

uc
te

d 
in

 L
os

 A
ng

el
es

 C
ou

nt
y, 

Ca
lif

or
ni

a, 
U

SA

Ca
se

s w
er

e e
lig

ib
le

 fo
r i

nc
lu

sio
n 

in
 th

e s
tu

dy
 if

 th
ey

 w
er

e b
et

w
ee

n 
18

 an
d 

74
 y

ea
rs

 o
f a

ge
 at

 d
ia

g-
no

sis
 an

d 
up

 to
 ag

e 7
9 

fo
r c

as
es

 
di

ag
no

se
d 

be
tw

ee
n 

20
03

 an
d 

20
08

. C
on

tro
ls 

w
er

e i
nd

iv
id

ua
lly

 
m

at
ch

ed
 to

 ca
se

s o
n 

ra
ce

/e
th

ni
c-

ity
 an

d 
ye

ar
 o

f b
irt

h 
(±

5 
ye

ar
s)

.

(1
,6

32
 ca

se
s, 

2,
34

0 
co

nt
ro

ls)
18

-7
4

O
R 

fo
r u

se
 o

f C
O

C
 

be
fo

re
 ag

e 2
5 

w
as

 
0.

62
, 9

5%
 C

I (
0.

52
-

0.
80

) a
nd

 fo
r a

ge
s 

25
-3

4 
w

as
 0

.7
1,

 9
5%

 
CI

(0
.6

0-
0.

83
).

(fa
m

ily
 h

is-
to

ry
 o

f o
va

ria
n 

ca
nc

er
, h

ist
or

y 
of

 
en

do
m

et
rio

sis
,

 ta
lc

 u
se

, t
ub

al
 

lig
at

io
n,

 in
fe

rti
l-

ity
, n

um
be

r 
of

 in
co

m
pl

et
e 

pr
eg

na
nc

ie
s,

 ag
e a

t m
en

-
ar

ch
e, 

BM
I, 

ed
uc

at
io

n,
 S

ES
,

 ag
e a

nd
 ty

pe
 o

f 
m

en
op

au
se

, t
yp

e 
an

d 
du

ra
tio

n 
of

 m
en

o-
pa

us
al

 h
or

m
on

e 
th

er
ap

y.
 p

lu
s 

nu
m

be
r o

f b
irt

hs
 

(c
on

tin
uo

us
) 

an
d 

ag
e a

t f
irs

t 
bi

rth
 ca

te
go

ry
 

(c
on

tin
uo

us
).

7



307

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

Co
nt

in
ue

d 
fro

m
 S

up
pl

em
en

ta
ry

 T
ab

le
 1

.

ro
w

A
ut

ho
r/y

ea
r

co
un

try
St

ud
y 

de
sig

n
St

ud
y 

pu
rp

os
e

Sa
m

pl
e c

ha
ra

ct
er

ist
ic

s
Sa

m
pl

e s
iz

e
M

ea
n 

Ra
ng

\ a
ge

M
ai

n 
m

ea
su

re
m

en
ts

co
nf

ou
nd

er
N

O
S

47
Ya

ng
, H

. P
.

Et
 al

20
12

47

U
SA

pr
os

pe
c-

tiv
e 

co
ho

rt

To
 fu

rth
er

 as
se

ss
 th

es
e r

el
at

io
ns

hi
ps

, 
w

e e
xa

m
in

ed
 ri

sk
 fa

ct
or

s f
or

 o
va

ria
n 

ca
rc

in
om

a b
y 

hi
sto

lo
gi

ca
l s

ub
ty

pe
 

in
 th

e l
ar

ge
 p

ro
sp

ec
tiv

e N
IH

-A
A

RP
 

D
ie

t a
nd

 H
ea

lth
 S

tu
dy

 w
ith

 o
n 

av
er

-
ag

e 1
0 

ye
ar

s o
f f

ol
lo

w
-u

p.

In
 b

rie
f, 

th
e N

IH
-A

A
RP

 D
ie

t 
an

d 
H

ea
lth

 S
tu

dy
 w

as
 es

ta
b-

lis
he

d 
in

 1
99

5–
 1

99
6 

by
 in

vi
tin

g 
3.

5 
m

ill
io

n A
A

RP
 m

em
be

rs
 ag

ed
 

50
–7

1 
ye

ar
s i

n 
six

 st
at

es
.

16
9,

39
1

62
.8

ris
k 

fo
r e

pi
th

el
ia

l 
ov

ar
ia

n 
ca

rc
in

om
a 

in
ve

rs
el

y 
as

so
ci

at
ed

 
w

ith
 O

C 
us

e (
RR

 =
 

0.
74

; 9
5%

 C
I: 

0.
63

- 
0.

87
). 

Ev
er

 O
C 

us
er

s 
w

er
e a

t s
ig

ni
fic

an
tly

 
de

cr
ea

se
d 

ris
k 

fo
r 

se
ro

us
 (R

R 
= 

0.
69

, 
95

%
 C

I: 
0.

55
, 0

.8
5)

 
an

d 
ot

he
r e

pi
th

el
ia

l 
ca

nc
er

s (
RR

 =
 0

.7
0,

 
95

%
 C

I: 
0.

52
- 0

.9
4)

ag
e, 

pa
rit

y 
an

d 
m

en
op

au
sa

l 
ho

rm
on

e t
he

ra
py

  
U

nk
no

w
n/

m
iss

-
in

g 
se

t a
s a

 se
pa

-
ra

te
 ca

te
go

ry
 

w
ith

in
 ea

ch
 

fa
ct

or
. d

ur
at

io
n 

of
 m

en
op

au
sa

l 
ho

rm
on

e
 th

er
ap

y 
us

e,
 

ex
cl

ud
ed

 
di

ch
ot

om
ou

s 
ev

er
/n

ev
er

 u
se

 
va

ria
bl

e a
cc

or
d-

in
gl

y, 
as

 d
on

e f
or

 
pa

ro
us

 fo
r c

at
eg

or
ie

s o
f 

pa
rit

y

6

48
Zh

an
g,

 M
.

Et
 al

20
04

48

Ch
in

a
ca

se
-

co
nt

ro
l

A 
ca

se
-c

on
tro

l s
tu

dy
 w

as
 co

nd
uc

te
d 

to
 in

ve
sti

ga
te

 th
e e

ffe
ct

s o
f r

ep
ro

-
du

ct
iv

e a
nd

 d
ie

ta
ry

 ri
sk

 fa
ct

or
s o

n 
ov

ar
ia

n 
ca

nc
er

 ri
sk

 in
 C

hi
na

Ca
se

s w
er

e h
ist

ol
og

ic
al

ly
 

co
nf

irm
ed

 ep
ith

el
ia

l o
va

ria
n 

ca
nc

er
. C

on
tro

ls 
w

er
e w

ith
ou

t 
ne

op
la

sm
 an

d 
lo

ng
-te

rm
 d

ie
ta

ry
 

m
od

ifi
ca

tio
ns

. 

Ca
se

s (
n 

= 
25

4)
 

Co
nt

ro
ls 

(n
 =

 
65

2)

62
.8

O
R 

fo
r o

ra
l c

on
tra

ce
p-

tiv
e u

se
 w

as
 0

.4
8,

 
95

%
 C

I (
0.

3 
– 

0.
7)

.

Es
tim

at
es

 fr
om

 
fit

tin
g 

lo
gi

sti
c 

re
gr

es
sio

n
 m

od
el

s i
nc

lu
de

 
te

rm
s f

or
 ag

e,
 

lo
ca

lit
y 

(u
rb

an
, 

ru
ra

l),
 ed

uc
a-

tio
n,

 fa
m

ily
 

in
co

m
e, 

BM
I, 

to
ta

l e
ne

rg
y 

in
ta

ke
, t

ob
ac

co
 

sm
ok

in
g 

,al
co

ho
l 

co
ns

um
pt

io
n,

 
ov

ar
ia

n 
ca

nc
er

 
in

 fi
rs

t d
eg

re
e 

re
la

tiv
es

.

5



308

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

References in Supplementary Table

1.Boyce EA, Costaggini I, Vitonis A, Feltmate C, Muto 
M, Berkowitz R, et al. The epidemiology of ovarian 
granulosa cell tumors: A case-control study. Gynecologic 
oncology. 2009; 115:221-5.

2.Chiaffarino F, Pelucchi C, Parazzini F, Negri E, 
Franceschi S  ,Talamini R, et al. Reproductive and 
hormonal factors and ovarian cancer. Annals of Oncology. 
2001; 12:337-41.

3.Hemmingsen CH, Kjaer SK, Bennetsen AKK, 
Dehlendorff C, Baandrup L. The association of 
reproductive factors with risk of non-epithelial ovarian 
cancer and comparison with serous ovarian cancer. 
Gynecologic oncology. 2021; 162:469-74.

4.Cook LS, Pestak CR, Leung AC, Steed H, Nation J, 
Swenerton K, et al. Combined oral contraceptive use 
before the first birth and epithelial ovarian cancer risk. 
British journal of cancer. 2017; 116:265-9.

5.Delort L, Kwiatkowski F, Chalabi N, Satih S, Bignon 
YJ, Bernard-Gallon DJ. Central Adiposity as a Major Risk 
Factor of Ovarian Cancer. Anticancer research. 2009; 
29:5229-34.

6.Dorjgochoo T, Shu XO, Li HL, Qian HZ, Yang G, Cai H, 
et al. Use of oral contraceptives, intrauterine devices and 
tubal sterilization and cancer risk in a large prospective 
study, from 1996 to 2006. International journal of cancer. 
2009; 124:2442-9.

7.Faber MT, Jensen A, Frederiksen K ,Glud E, Høgdall 
E, Høgdall C, et al. Oral contraceptive use and impact of 
cumulative intake of estrogen and progestin on risk of 
ovarian cancer. Cancer causes & control : CCC. 2013; 
24:2197-206.

8.Ferris JS, Daly MB, Buys SS, Genkinger JM, Liao Y, 
Terry MB. Oral contraceptive and reproductive risk factors 
for ovarian cancer within sisters in the breast cancer family 

registry. British journal of cancer. 2014; 110:1074-80.

9.Gay GMW, Lim JSP, Chay WY, Chow KY, Tan MH, 
Lim WY. Reproductive factors, adiposity, breastfeeding 
and their associations with ovarian cancer in an Asian 
cohort. Cancer Causes & Control. 2015; 26:1561-73.

10.Gazibara T, Filipović A, Kesić V, Kisiĉ-Tepavcević D, 
Pekmezović T. Risk factors for epithelial ovarian cancer in 
the female population of Belgrade, Serbia: a case-control 
study. Vojnosanitetski pregled. 2013; 70:1097-102.

11.Greggi S, Parazzini F, Paratore MP, Chatenoud L, 
Legge F, Mancuso S, La Vecchia C. Risk factors for 
ovarian cancer in central Italy. Gynecologic oncology. 
.79:50-4 ;2000

12.Greer JB, Modugno F, Allen GO, Ness RB. Androgenic 
progestins in oral contraceptives and the risk of epithelial 
ovarian cancer. Obstetrics and gynecology. 2005; 105:731-40.

13.Haem E, Heydari ST, Zare N, Lankarani KB, Barooti 
E, Sharif F. Ovarian cancer risk factors in a defined 
population using rare event logistic regression. Middle 
East Journal of Cancer. 2015; 6:1-9.

14.Hannaford PC, Selvaraj S, Elliott AM, Angus V, 
Iversen L, Lee AJ. Cancer risk among users of oral 
contraceptives  :cohort data from the Royal College of 
General Practitioner’s oral contraception study. BMJ 
(Clinical research ed). 2007; 335:651.

15.Heinemann LAJ, Lewis MA, Kühl-Habich D, Braendle 
W, Moehner S, Raff T. Use of Oral Contraceptives and 
Risk of Cancer of the Uterine Corpus or Ovary. Two Case-
Control Studies. Geburtshilfe und Frauenheilkunde. 2003; 
63:1018-26.

16.Huusom LD, Frederiksen K, Høgdall EVS, Glud 
E, Christensen L, Høgdall CK, et al. Association of 
reproductive factors, oral contraceptive use and selected 
lifestyle factors with the risk of ovarian borderline tumors: 
A Danish case-control study. Cancer Causes and Control. 



309

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

2006; 17:821-9.

17.Iversen L, Fielding S, Lidegaard Ø, Mørch LS, 
Skovlund CW, Hannaford PC. Association between 
contemporary hormonal contraception and ovarian cancer 
in women of reproductive age in Denmark: prospective, 
nationwide cohort study. BMJ (Clinical research ed). 
2018; 362:k3609.

18.Jordan SJ, Green AC, Whiteman DC, Moore SP, Bain 
CJ, Gertig DM, Webb PM. Serous ovarian, fallopian 
tube and primary peritoneal cancers: A comparative 
epidemiological analysis. International journal of cancer. 
2008; 122:1598-603.

19.Karlsson T, Johansson T, Höglund J, Ek WE, Johansson 
Å. Time-dependent effects of oral contraceptive use on 
breast, ovarian and endometrial cancers. Cancer research. 
2020.

20.Kumle M, Weiderpass E, Braaten T, Adami HO, Lund 
E. Risk for invasive and borderline epithelial ovarian 
neoplasias following use of hormonal contraceptives: 
the Norwegian Swedish Women’s  Lifestyle and Health 
Cohort Study. British journal of cancer. 2004; 90:1386-91.

21.Le DC, Kubo T, Fujino Y, Sokal DC, Vach TH, Pham 
TM, Matsuda S. Reproductive factors in relation to 
ovarian cancer: a case-control study in Northern Vietnam. 
Contraception. 2012; 86:494-9.

22.Li K, Hüsing A, Fortner RT, Tjønneland A, Hansen L, 
Dossus L, et al. An epidemiologic risk prediction model 
for ovarian cancer in Europe: The EPIC study. British 
journal of cancer. 2015; 112:1257-65.

23.Lurie G, Wilkens LR, Thompson PJ, McDuffie KE, 
Carney ME, Terada KY, Goodman MT. Combined oral 
contraceptive use and epithelial ovarian cancer risk - 
Time-related effects. Epidemiology (Cambridge, Mass). 
2008; 19:237-43.

24.Modugno F, Ness RB, Wheeler JE. Reproductive 

risk factors  for epithelial ovarian cancer according to 
histologic type and invasiveness. Annals of epidemiology. 
2001; 11:568-74.

25.Moorman PG, Alberg AJ, Bandera EV, Barnholtz-
Sloan J, Bondy M, Cote ML, et al. Reproductive factors 
and ovarian cancer risk in African-American women. 
Annals of epidemiology. 2016; 26:654-62.

26.Moorman PG, Calingaert B, Palmieri RT, Iversen ES, 
Bentley RC, Halabi S, et al. Hormonal risk factors for 
ovarian cancer in premenopausal and postmenopausal 
women. American journal of epidemiology. 2008; 
167:1059-69.

27.Ness RB, Dodge RC, Edwards RP, Baker JA, Moysich 
KB. Contraception methods, beyond oral contraceptives 
and tubal ligation, and risk of ovarian cancer. Annals of 
epidemiology. 2011; 21:188-96.

28.Ness RB, Grisso JA, Klapper J  ,Schlesselman JJ, 
Silberzweig S, Vergona R, et al. Risk of ovarian cancer 
in relation to estrogen and progestin dose and use 
characteristics of oral contraceptives. American journal of 
epidemiology. 2000; 152:233-41.

29.Ness RB, Grisso JA, Vergona R, Klapper J, Morgan 
M, Wheeler JE. Oral contraceptives, other methods of 
contraception, and risk reduction for ovarian cancer. 
Epidemiology (Cambridge, Mass). 2001; 12:307-12.

30.Pasalich M, Su D, Binns CW, Lee AH. Reproductive 
factors for ovarian cancer in southern Chinese women. 
Journal of gynecologic oncology. 2013; 24:135-40.

31.Parazzini F, Chatenoud L, Chiantera V, Benzi G, Surace 
M, La Vecchia C. Population attributable risk for ovarian 
cancer. European Journal of Cancer. 2000; 36:520-4.

32.Parazzini  F, Chiaffarino F, Negri E, Surace M, 
Benzi G, Franceschi S, et al. Risk factors for different 
histological types of ovarian cancer. International Journal 
of Gynecological Cancer. 2004; 14:431-6.



310

Vol 10  No 3 (2024)

The Association between Oral Contraceptive Pills and Subtypes ...

Arshadi M et al. 

33.Pelucchi C, Galeone C, Talamini R, Bosetti C, Montella 
M, Negri E, et al. Lifetime ovulatory cycles and ovarian 
cancer risk in 2 Italian case-control studies. American 
journal of obstetrics and gynecology. 2007; 196:83.e1-.e7.

34.Purdie DM, Siskind V, Bain CJ, Webb PM, Green 
AC. Reproduction-related risk factors for mucinous and 
nonmucinous epithelial ovarian cancer. American journal 
of epidemiology. 2001; 153:860-4.

35.Rosenblatt KA, Gao DL, Ray RM, Nelson ZC, Wernli 
KJ, Li WJ, Thomas DB. Oral contraceptives and the 
risk of all cancers combined and site-specific cancers in 
Shanghai. Cancer Causes & Control. 2009; 20:27-34.

36.Rosner BA, Colditz GA, Webb PM, Hankinson 
SE. Mathematical models of ovarian cancer incidence. 
Epidemiology (Cambridge, Mass). 2005; 16:508-15.

37.Royar J, Becher H, Chang-Claude J  .Low-dose oral 
contraceptives: protective effect on ovarian cancer risk. 
International journal of cancer. 2001; 95:370-4.

38.Siskind V, Green A, Bain C, Purdie D. Beyond 
ovulation: oral contraceptives and epithelial ovarian cancer. 
Epidemiology (Cambridge, Mass). 2000; 11:106-10.

39.Soegaard M, Jensen A, Høgdall E, Christensen L, 
Høgdall C, Blaakaer J, Kjaer SK. Different risk factor 
profiles for mucinous and nonmucinous ovarian cancer: 
results from the Danish MALOVA study. Cancer 
epidemiology, biomarkers & prevention : a publication 
of the American Association for Cancer Research, 
cosponsored by the American Society of Preventive 
Oncology. 2007; 16:1160-6.

40.Wilailak S, Vipupinyo C, Suraseranivong V, 
Chotivanich K, Kietpeerakool C, Tanapat Y, et al .Depot 
medroxyprogesterone acetate and epithelial ovarian 
cancer: a multicentre case–control study. BJOG: An 
International Journal of Obstetrics & Gynaecology. 2012; 
119:672-7.

41.Tavani A, Ricci E, La Vecchia C, Surace M, Benzi 
G, Parazzini F, Franceschi S. Influence of menstrual and 
reproductive factors on ovarian cancer risk in women with 
and without family history of breast or ovarian cancer. 
International journal of epidemiology. 2000; 29:799-802.

42.Tsilidis KK, Allen NE, Key TJ, Dossus L, Lukanova A, 
Bakken K, et al. Oral contraceptive use and reproductive 
factors and risk of ovarian cancer in the European 
Prospective Investigation into Cancer and Nutrition. 
British journal of cancer. 2011; 105:1436-42.

43.Tung KH, Goodman MT, Wu AH, McDuffie K, 
Wilkens LR, Kolonel LN, et al. Reproductive factors 
and epithelial ovarian cancer risk by histologic type: 
A multiethnic case-control study. American journal of 
epidemiology. 2003; 158:629-38.

44.Urban M, Banks E, Egger S, Canfell K, O’Connell D, 
Beral V ,Sitas F. Injectable and oral contraceptive use and 
cancers of the breast, cervix, ovary, and endometrium in 
black South African women: case-control study. PLoS 
medicine. 2012; 9:e1001182.

45.Vessey M, Painter R. Oral contraceptive use and 
cancer. Findings in a large cohort study, 1968-2004. 
British journal of cancer. 2006; 95:385-9.

46.Wu AH, Pearce CL, Lee AW, Tseng CC, Jotwani A, 
Patel P, Pike MC. Timing of births and oral contraceptive 
use influences ovarian cancer risk. International journal of 
cancer. 2017; 141:2392-9.

47.Yang HP, Trabert B, Murphy MA, Sherman ME, 
Sampson JN, Brinton LA, et al. Ovarian cancer risk factors 
by histologic subtypes in the NIH-AARP diet and health 
study. International journal of cancer. 2012; 131:938-48.

48.Zhang M  ,Lee AH, Binns CW. Reproductive and 
dietary risk factors for epithelial ovarian cancer in China. 
Gynecologic oncology. 2004; 92:320-6.


