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This study was undertaken to examine whether there is an association between parity and age at first birth

and risk of ovarian cancer. The study cohort consisted of all women with a record of a first and singleton

childbirth in the Birth Register between 1978 and 1984. We tracked women from the time of their first
childbirth to December 31, 2003, and their vital status was ascertained by linking records with the comput-

erized mortality database. Cox proportional hazard regression models were used to estimate the relative

risks (RR) of death from ovarian cancer associated with parity and age at first birth. There were 322 ovarian
cancer deaths during 27,402,995.5 person-years of follow-up. The mortality rate of ovarian cancer was 1.18

cases per 100,000 person-years. A trend of increasing risk of ovarian cancer was seen with increasing age at

first birth. The adjusted RR was 0.69 (95% CI = 0.52–0.90) for women who bore two children, and 0.30 (95%
CI = 0.21–0.42) for women with three or more births, respectively, when compared with women who had

given birth to only one child. There was a significant decreasing trend in the adjusted RR of ovarian cancer

with increasing parity. This study provides evidence that parity may confer a protective effect on the risk
of ovarian cancer.
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In Taiwan, ovarian cancer is the 10th leading cause of
cancer mortality. The age-adjusted mortality rate for
ovarian cancer was 3.04 per 100,000 in 2003(1). With an
incidence of 5.89 per 100,000 women, ovarian cancer is
relatively uncommon in Taiwan; however, it has the
highest mortality rate among gynecological cancers(2).
Little is known about the etiology of epithelial ovar-

ian cancer, the most common type of malignant ovar-
ian tumor(3). Several factors have been reported to be
associated with ovarian cancer, most notably repro-
ductive and hormonal factors. Use of oral contra-
ceptives (OCs) has consistently been associated with
a reduced risk of ovarian cancer, with increasing

duration of use linked to greater risk reduction(4–7).
Compared with nulliparous women, parous women
have a lower risk of developing ovarian cancer, with
a declining trend with increasing number of full-term
pregnancies(5–13).

Late age at first live birth has been positively associ-
ated with ovarian cancer in some(5,14–16) but not all
studies(13,17). However, one Swedish study found that
the risk of ovarian cancer decreased with later age at
first birth(9).

The majority of epidemiologic studies have been
conducted on high-incidence populations in Europe
and North America. The present study was carried
out because few epidemiologic studies have been con-
ducted on low-incidence populations such as
Asians(13,18–20). We studied a cohort of women who
experienced a first and singleton childbirth between
January 1, 1978, and December 31, 1987, to explore
further the association between parity, age at first
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birth, and the risk of ovarian cancer in Taiwan, a coun-
try with a relatively low incidence of ovarian cancer.

Materials and methods

Data source

Registration of births is required by law in Taiwan. It
is the responsibility of the parents or the family to reg-
ister infant births at a local household registration
office within 15 days. The Birth Registration System,
which is managed by the Department of Interior,
released computerized data on live births since 1978.
The registration form, which requests information on
maternal age, education, parity, gestational age, date
of delivery, infant gender, and birth weight, is com-
pleted by the physician attending the delivery.
Because most deliveries in Taiwan take place in either
a hospital or clinic(21) and the birth certificates are
completed by physicians attending the delivery and it
is mandatory to register all live births at local house-
hold registration offices, the birth registration data are
considered complete, reliable, and accurate. These
data have been used in our previous studies(22–25).

Study population

The study cohort consisted of all women with a record
of a first and singleton childbirth in the Birth Register
between January 1, 1978, and December 31, 1987.
There were 1,292,462 first and singleton births oc-
curred in Taiwan between 1978 and 1987. Information
on any subsequent births was also retrieved from the
Birth Register.

Follow-up

Each women has her own unique personal identifica-
tion number. Using this number, we tracked each
woman from the time of their first childbirth to
December 31, 2003, and their vital status was ascer-
tained by linking records with the computerized mor-
tality database, identifying the date of any deaths
occurring in this cohort. Since it is mandatory to regis-
ter death certificates at local household registration
offices, the mortality statistics in Taiwan were consid-
ered to be highly accurate and complete(26).

Statistics

The person-years of follow-up for each woman was
calculated from the date of first childbirth to the date
of death or December 31, 2003. Death rates were calcu-
lated by dividing the number of deaths from ovarian

cancer by the number of person-years of follow-up.
Cox proportional hazard regression models were used
to estimate the relative risks (RRs) of death from ovar-
ian cancer associated with parity (the number of chil-
dren recorded in the last childbirth record of each
woman registered during follow-up) and age at first
childbirth. The 95% confidence intervals (CIs) for the
RRs were also calculated. Ovarian cancer is defined
according to the International Classification of Dis-
ease, Injury, and Causes of Death (ninth revision) (ICD
code 183). The variables in the final model included
age at first childbirth (�25, 26–30, .30 years), parity
(1, 2, 3, or more), marital status (married, unmarried),
years of schooling (�9, .9 years), and birth place
(hospital/clinic, home/other). Analyses were per-
formed using the SAS statistical package (version 8.2,
SAS Institute Inc., Cary, NC). All statistical tests were
two sided. Values of P , 0.05 were considered statisti-
cally significant.

Results

Altogether 1,292,462 primiparous women with com-
plete information were included in the analysis. A
total of 27,402,995.5 person-years were observed dur-
ing the follow-up period from the time of their first
childbirth to December 31, 2003. There were 322 ovar-
ian cancer deaths, yielding a mortality rate of 1.18
cases per 100,000 person-years.

Table 1 gives the numbers of person-years of follow-
up and ovarian cancer deaths by age at recruitment
(age at first birth), parity, marital status, years of school-
ing, and birth place. The mortality rate was 2.45 among
women who had given birth to one child, 1.43 among
those who had had two children, and 0.59 among those
who had given birth to three or more children.

The multivariate-adjusted RR and 95% CIs are
shown in Table 2. A trend of increasing risk of ovarian
cancer was seen with increasing age at first birth. The
adjusted RR was 0.69 (95% CI ¼ 0.52–0.90) for women
who bore two children, and 0.30 (95% CI ¼ 0.21–0.42)
for women with three or more births, respectively,
when compared with women who had given birth to
only one child. There was a significant decreasing
trend in the adjusted RR of ovarian cancer with
increasing parity (P for trend ,0.0001).

Discussion

To our knowledge, this is the first prospective study to
examine the relationship between parity and age at
first birth and the risk of death from ovarian cancer.
Previous studies all used case-control designs(5–13).
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In this prospective cohort study, we found that there
is a significant protective effect of parity on the subse-
quent risk of death from ovarian cancer. Our finding
of a reduced risk of ovarian cancer associated with the
number of parity is in general agreement with previ-
ous studies, even in low-incidence population(11,18–19).

Fathalla(27) proposed that the mechanism of this effect
was the interruption of the tearing of the ovarian sur-
face epithelium with each ovulation (the ‘‘incessant
ovulation’’ hypothesis). Adami et al.(9) proposed that
this protective effect is mediated, at least in part, by
‘‘clearance’’ of precancerous cells from the epithelial
lining of the ovary and speculated that such an effect
might be mediated by placenta or ovarian hormones.

Most studies of the association between ovarian
cancer and pregnancies other than live births have re-
ported weak protective effects, often not statistically
significant, or no effect at all(28). A few studies have re-
ported effects similar to a live birth(20,29–30). The birth
registration system in Taiwan covers only live births
and did not include stillbirths and abortions. There-
fore, we were unable to examine the possible role of
gravidity on the risk of ovarian cancer.

Our data takes into account only the effect of the
number of children on the risk of mortality from ovar-
ian cancer. The risk progressively declines with each
additional birth. However, several studies have repor-
ted an increased risk among a subgroup of nulliparous
or nulligravid women(5–6,31). Again, we were unable to
examine the possible role of nulliparity on the risk of
ovarian cancer because the birth registry ascertained
births rather than pregnancies. Nulliparity may reflect
an inability to conceive which is linked to an increased
ovarian cancer risk(5,32). It remained to be understood
whether nulliparous women are at risk due to the pri-
mary basis for their infertility, some correlate of infer-
tility such as the use of ovulation-inducing drugs,
a shared genetic susceptibility to ovarian cancer and
infertility, or some unrecognized factor(33).

Table 1. Demographic characteristics of the study cohort

Variables Number of subjects Follow-up person-years
Number of deaths
from ovarian cancer

Mortality rate
(per 100,000 person-years)

Age at recruitment (first birth)
�25 859,942 18,528,113.08 152 0.82
26–30 372,895 7,687,356.67 127 1.65
.30 59,625 1,187,525.75 43 3.62

Parity
1 157,207 3,262,010.42 80 2.45
2 564,727 11,809,326.92 169 1.43
31 570,528 12,331,658.17 73 0.59

Marital status
Married 1,260,615 26,721,627.67 316 1.18
Not married 31,847 681,367.83 6 0.88

Years of schooling
�9 722,518 15,631,253.58 174 1.11
.9 569,944 11,771,741.92 148 1.26

Birth place
Hospital/clinic 1,245,925 26,331,337.08 305 1.16
Home/other 46,537 1,071,658.42 17 1.59

Table 2. Association between parity, age at first birth, and
RR of death from ovarian cancer over a 26-year follow-up
period

Variables
Crude RR
(95% CI)

Multivariate-adjusted
RRa (95% CI)

Age at recruitment (1st birth)
�25 1.00 1.00
26–30 2.16 (1.70–2.73) 1.86 (1.45–2.38)
.30 5.00 (3.56–7.02) 3.47 (2.42–4.96)

P , 0.0001 for
linear trend

P , 0.0001 for
linear trend

Parity
1 1.00 1.00
2 0.58 (0.45–0.76) 0.69 (0.52–0.90)
31 0.23 (0.17–0.31) 0.30 (0.21–0.42)

P , 0.0001 for
linear trend

P , 0.0001 for
linear trend

Marital status
Married 1.00 1.00
Not married 0.73 (0.33–1.64) 0.55 (0.24–1.23)

Years of schooling
�9 1.00 1.00
.9 1.22 (0.98–1.51) 0.85 (0.68–1.08)

Birth place
Hospital/clinic 1.00 1.00
Home/other 1.21 (0.74–1.98) 1.61 (0.98–2.65)

aMutually adjusted.
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We have found that risk of ovarian cancer increased
with increasing age at first live birth after adjusting for
parity. This is consistent with previous studies(5,14,16).
However, age at first birth and its relationship to ovar-
ian cancer is still unresolved(4,28). Older women would
be more likely to have accumulated a greater number
of transformed ovarian surface epithelial cells than
younger women. If a certain proportion of epithelial
cells is eliminated during pregnancy, then pregnancy
at older ages should, in theory, provide a greater bene-
fit than pregnancy at younger ages in reducing risk of
ovarian cancer(17). One Swedish study confirmed this
hypothesis(9). A recent study by Whiteman et al., how-
ever, found that a woman’s age at her first birth has
no independent effect on risk of ovarian cancer. Late
age at first birth might reflect selection of women who
are able to conceive for a longer time and at older
ages; they would constitute a selected population who
have healthier ovaries and therefore have a smaller
risk of ovarian cancer(9). Clearly, more work will be
needed before the influence of age at first birth on the
risk of ovarian cancer is understood.

Mortality data have been widely used to generate
epidemiologic hypotheses, despite their inherent limi-
tations(34). The completeness and accuracy of the
death registration system should be evaluated before
any conclusion based on the mortality analysis is
made. In the event of a death in Taiwan, the dece-
dent’s family is required to obtain a death certificate
from the hospital or local community clinic, which
then must be submitted to the household registration
office in order to cancel the decedent’s household reg-
istration. The death certificate is required in order to
have the decedent’s body buried or cremated. Since
the death certificates are required to be completed by
physicians and it is mandatory to register all deaths at
local household registration offices, the death registra-
tion is accurate, reliable, and complete.

Taiwan is a small island with a convenient commu-
nication network. It is believed that all ovarian cancer
cases had access to medical care. Mortality data rather
than data on inpatient cases was used to assess the
association between parity, age at first birth, and ovar-
ian cancer in this study. The mortality of a disease is
a function of its incidence and fatality. The 5-year sur-
vival rate for ovarian cancer has been reported to be as
low as 42% in United States and is one of the poorest
among all cancer sites(3). Deaths from ovarian cancer
may therefore be regarded as a reasonable indicator of
the incidence of ovarian cancer.

In addition to parity, OC use is a well-established
protective factor for ovarian cancer(4–7). We were un-
able to adjust for this factor in the current study due to

the lack of available data. Since the prevalence of OC
use is low in Taiwan compared with Western coun-
tries(13,35), the confounding effect resulting from this
factor should be small if it existed at all. Furthermore,
if the association between this potential confounding
variable and the risk of ovarian cancer is not as strong
as the one that has been observed for parity and age at
first birth, adjustment of this variable will not qualita-
tively change the conclusion. However, we do believe
that the risk of ovarian cancer with increasing age at
first live birth might be less in countries with more
widespread use of OCs.

In summary, we found that there was a trend for
increasing parity to be associated with decreasing risk
for ovarian cancer. This finding adds evidence to sup-
port the hypothesis that parity confers a protective
effect on the risk of ovarian cancer. In addition, we
found that risk of ovarian cancer increased with
increasing age at first birth. More work will be needed
before the influence of age at first birth on the risk of
ovarian cancer is understood.
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