
Original article

Reproductive factors and ovarian cancer risk in African-American
women

Patricia G. Moorman PhD a,*, Anthony J. Alberg PhD b, Elisa V. Bandera MD, PhD c,
Jill Barnholtz-Sloan PhD d, Melissa Bondy PhD e, Michele L. Cote PhD f, Ellen Funkhouser DrPH g,
Edward S. Peters DMD, ScD h, Ann G. Schwartz PhD f, Paul Terry PhD i, Sydnee Crankshaw MPA a,
Frances Wang MS a, Joellen M. Schildkraut PhD j

aDepartment of Community and Family Medicine, Cancer Control and Population Sciences, Duke University School of Medicine, Durham, NC
bHollings Cancer Center and Department of Public Health Sciences, Medical University of South Carolina, Charleston
cDepartment of Population Science, Rutgers Cancer Institute of New Jersey, New Brunswick
dDepartment of Epidemiology and Biostatistics, Case Comprehensive Cancer Center, Case Western Reserve University School of Medicine, Cleveland, OH
eCancer Prevention and Population Sciences Program, Baylor College of Medicine, Houston, TX
fDepartment of Oncology and the Karmanos Cancer Institute Population Studies and Disparities Research Program, Wayne State University School of Medicine, Detroit, MI
gDivision of Preventive Medicine, University of Alabama at Birmingham, Birmingham
h Epidemiology Program, Louisiana State University Health Sciences Center School of Public Health, New Orleans
iDepartment of Medicine, University of Tennessee Graduate School of Medicine, Knoxville
jDepartment of Public Health Sciences, University of Virginia, Charlottesville

a r t i c l e i n f o

Article history:
Received 30 March 2016
Accepted 7 July 2016
Available online 18 July 2016

Keywords:
African-Americans
Breastfeeding
Case-control study
Oral contraceptives
Ovarian cancer
Parity
Pregnancy

a b s t r a c t

Purpose: Reproductive characteristics, the most established ovarian cancer risk factors, differ markedly
between African-American and white women. Studies in predominantly white populations suggest that
associations between reproductive characteristics and ovarian cancer vary by timing of the events and
menopause status. This analysis examined associations between number, duration, and timing of
reproductive events and epithelial ovarian cancer among African-American women.
Methods: Data from a multicenter case-control study of ovarian cancer in African-American women (641
cases/752 controls) were used to examine associations with oral contraceptive (OC) use and pregnancy
characteristics. Odds ratios (ORs) and 95% confidence intervals (CIs) associated with reproductive char-
acteristics were calculated with logistic regression models.
Results: OC use (OR ¼ 0.7, 95% CI 0.5e0.9), parity (OR ¼ 0.5, 95% CI 0.3e0.6), and breastfeeding for
>12 months (OR ¼ 0.3, 95% CI 0.2e0.5) were inversely associated with ovarian cancer. More recent
pregnancies and OC use had stronger associations with ovarian cancer than pregnancies or OC use that
occurred earlier in life, especially among premenopausal women.
Conclusions: This study provides the first thorough documentation that pregnancy, breastfeeding, and OC
use are inversely associated with ovarian cancer in African-American women, similar to what has been
observed in white women. The associations with timing of the exposures suggest that these factors have
both short- and long-term effects.

� 2016 Elsevier Inc. All rights reserved.

Introduction

Epithelial ovarian cancer has a median age of diagnosis of
approximately 63 years [1]. Despite being a disease that is more
frequently diagnosed among postmenopausal women, the factors

that most influence ovarian cancer risk are reproductive charac-
teristics such as pregnancy, oral contraceptive (OC) use, and
breastfeeding that typically occur when a woman is in her 20s or
30s [2]. Analyses conducted within predominantly white pop-
ulations suggest that the associations between reproductive char-
acteristics and ovarian cancer depend on the timing of the exposure
and may differ for ovarian cancer diagnosed before and after
menopause [3e12]. Most notably, the inverse association with
pregnancy seems to be stronger for premenopausal women, which
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may be due to the effect of time since last pregnancy [3,4,6,8,12].
More recent pregnancies have been associated with a greater
reduction in ovarian cancer risk that appears to be independent of
the total number of pregnancies. These findings suggest that
reproductive risk factors may operate through multiple biological
pathways that may have both short- and long-term effects on
ovarian cancer risk.

African-Americanwomen differ markedly fromwhite women in
their incidence of ovarian cancer (9.8/100,000 and 12.8/100,000 in
African-Americans and whites, respectively) [1] and in many of
their reproductive characteristics. On average, African-American
women experience more total pregnancies [13], an earlier age at
first pregnancy [13], less breastfeeding [14], and less OC use [15].
There are only a few published reports describing the association
between reproductive characteristics and ovarian cancer risk in
African-American women, and all have had very modest sample
sizes [16e19]. Although these studies have reported inverse asso-
ciations with pregnancy and OC use similar to what has been re-
ported in white women, none of them has presented results
stratified by menopausal status, and all were limited in their ability
to examine effects by duration, number, or timing of the repro-
ductive events.

The purpose of this report is to describe associations between
ovarian cancer and the reproductive characteristics of OC use,
parity, and breastfeeding stratified by menopausal status, using
data from a multicenter, case-control study of ovarian cancer in
African-American women. We present overall associations with
ovarian cancer risk and examine the effect of the number of preg-
nancies, the duration of exposure to OCs, and timing of the
exposures.

Methods

The data used in these analyses are from the African American
Cancer Epidemiology Study (AACES), a population-based, case-
control study of ovarian cancer in African-American women in 11
geographic regions: North Carolina, South Carolina, Georgia, Ala-
bama, Tennessee, Louisiana, Texas, New Jersey, Ohio, Chicago, and
Detroit. Duke University is the lead institution for the study. Insti-
tutional review board approval was obtained from the Duke Uni-
versity School of Medicine and all participating institutions. The
methods of the study have been previously reported [20] and are
described here briefly.

Women with ovarian cancer were identified using rapid case
ascertainment systems through state cancer registries, Surveil-
lance, Epidemiology and End Results registries or individual
hospital registries. Inclusion criteria were self-identified African-
American/black race, aged 20e79 years, diagnosis of invasive,
epithelial ovarian cancer, no prior history of ovarian cancer, and
ability to complete an interview in English. Of 1546 eligible cases
identified, physician consent was not obtained for 1% of thewomen,
17% died before they could be contacted, 16% could not be con-
tacted, 23% refused to participate, and 42% were enrolled in the
study. Controls were selected using random digit dialing, frequency
matched to cases on age and geographic region. Eligibility criteria
were similar to cases plus they must not have had bilateral oo-
phorectomy or a prior history of ovarian cancer. Of 1450 eligible
controls identified, 0.2% died, 24% could not be contacted for an
interview, 24% refused to participate, and 52% were enrolled in the
study. The current analyses are based on women enrolled from
December 2010 through January 2016 and include 641 cases and
752 controls.

Data were collected via an interviewer-administered computer-
assisted telephone interview. Survey information included de-
mographic characteristics; reproductive, gynecologic, and medical

history; hormone use; family history of cancer; and lifestyle char-
acteristics such as smoking, alcohol consumption, and physical
activity. For the pregnancy characteristics, women provided
detailed information on each pregnancy including outcome, dura-
tion, date pregnancy ended, and breastfeeding information. A full-
term pregnancy for the purposes of these analyses was defined as
one lasting more than 6 months. OC information was based on a
detailed lifetime contraceptive history of the type and timing of
each method used.

Menopausal status was based on self-reported menstrual his-
tory. Women were categorized as postmenopausal if their men-
strual periods had stopped naturally 12 or more months before
diagnosis/interview or their periods stopped due to chemotherapy
or radiation. Women who had started menopausal hormones
before their periods stopped and had been taking them for at least 2
years or thought that they began menopause at least 4 years before
diagnosis or interview were categorized as postmenopausal.
Women who had a premenopausal hysterectomy without bilateral
oophorectomy were considered postmenopausal if they were aged
50 years or older at diagnosis/interview or, if they were aged
younger than 50 years, at least 4 years had passed since they
thought they began menopause.

Demographic and other descriptive characteristics of cases and
controls were compared using the chi-square test. Unconditional
logistic regression analyses were used to calculate odds ratios
(ORs) and 95% confidence intervals (CIs) for parameters related to
OC use and pregnancy history. Variables included as potential
confounders included study site, age (continuous), family history
of breast or ovarian cancer in a first degree relative (yes/no), age
at menarche (continuous), tubal ligation (yes/no), and body
mass index (in kg/m2, continuous). Analyses that simultaneously
examined the timing of exposure and duration of OC use or timing
and number of pregnancies were restricted to ever users of OCs
and parous women, respectively. To perform tests for trend, cat-
egories of the variables were coded as continuous variables. Tests
for interaction were conducted by including in the model a
product term for menopausal status and the individual repro-
ductive exposure variable. All analyses were conducted using SAS
version 9.3 software.

Results

Descriptive characteristics of cases and controls stratified by
menopausal status are presented in Table 1. For most characteris-
tics, the direction of the associations were similar for premeno-
pausal and postmenopausal women, although themagnitude of the
differences between cases and controls varied between premeno-
pausal and postmenopausal cases for several characteristics
including family history of cancer, and infertility, which had
stronger associations in premenopausal women. A notable excep-
tion was that postmenopausal cases had higher body mass index
than controls, which was not the case in premenopausal women.

Table 2 presents associations between patterns of OC use and
ovarian cancer for all women and stratified by menopausal status.
The point estimate for ever use of OCs was 0.7 (95% CI 0.5e0.9) for
all women andwas similar for premenopausal and postmenopausal
women, with ORs of 0.6 (95% CI 0.4e1.2) and 0.7 (95% CI 0.5e0.9),
respectively, although the association was statistically significant
only among the postmenopausal women. Compared with pre-
menopausal women, we observed among postmenopausal women
that increasing duration of OC use was associated with greater re-
ductions in ovarian cancer risk, test for trend P¼ .005. Differences in
associations by menopausal status were observed in relation to the
timing of OC use. Among premenopausal women, the data sug-
gested that more recent use was associated with greater reduction
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