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Abstract. Background. Although the relationship between reproductive factors and breast cancer is inter-
nationally proved, reliable data on former USSR countries are scarce. This study examines the association of
parity, age at the first childbirth, number of children, and breast cancer risk in Lithuanian women.

Methods. The study that included women from 40 to 79 years old was based on a dataset that was made
up linking all records from the 2001 census, all cancer incidence records from the Lithuanian Cancer Registry
and all death records from Statistics Lithuania between 6th April 2001 and 31st December 2009. Cox’s pro-
portional hazards regression models were used to estimate the hazard ratios (HRs) for parity, age at the first
childbirth, and number of children.

Results. If compared to nulliparous women, parous women had a lower risk of breast cancer (HR=0.84,
95% CI 0.78-0.89) and this risk further decreased with an increasing number of children. Women who gave
birth after the age of 25 had a significantly higher risk of breast cancer. This disadvantage became statistically
insignificant or decreased after controlling for total number of children.
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Conclusions. Parity and age at the first childbirth are strong predictors of breast cancer risk among Lithu-
anian women.

Keywords: breast cancer risk, parity, number of children, age at childbirth

Reprodukciniai veiksniai ir Lietuvos motery kriities vézio rizika:
populiacinis kohortos tyrimas

Santrauka. Nors tarptautiniu mastu jrodytas reprodukciniy veiksniy ir kraties vézio rysys, tritksta patikimy
duomeny i§ buvusiy Soviety sgjungos 3aliy. Siame tyrime nagrinéjamas Lietuvos motery gimdymy, amziaus
pirmojo gimdymo metu, vaiky skaiciaus bei kruties vézio rysys.

Medziaga ir metodai. | tyrima jtrauktos 40-79 mety amziaus moterys. Tyrimo tikslu buvo sudaryta duo-
meny bazé, sujungianti visus 2001 m. gyventojy sura§ymo jrasus, visus Lietuvos vézio registro duomenis apie
vézj ir visus Statistikos departamento mir¢iy duomenis nuo 2001 m. balandzio 6 d. iki 2009 m. gruodzio 31 d.
Siekiant jvertinti gimdymy, amziaus pirmojo gimdymo metu ir vaiky skaic¢iaus rizikos santykj, pritaikyta Cox
regresijos analizé.

Rezultatai. Palyginti su negimdziusiomis moterimis, gimdziusiy motery krities vézio rizika buvo ma-
zesné (SR = 0,84, 95% PI 0,78-0,89) ir i rizika dar labiau sumazéjo didéjant vaiky skaiciui. Moterims, kurios
pagimdé po 25 mety amziaus, kritties vézio rizika buvo kur kas didesné. Atlikus koregavima pagal bendra
vaiky skaiciy, §i neigiama tendencija tapo statistiskai nereik§minga arba sumazéjo.

Isvados. Gimdymas ir amzius gimdymo metu yra svarbis predikciniai kritties vézio rizikos veiksniai.

Raktazodziai: kraties vézio rizika, gimdymai, vaiky skaicius, amzius gimdymo metu

Background

Reproductive and hormonal factors play an important role in breast cancer [1,2]. There is ample
epidemiologic evidence showing that reproductive history such as early menarche, late age at the
first childbirth, low parity, nulliparity, shorter period of breast-feeding, and older age at natural
menopause are associated with an increased risk of both premenopausal and postmenopausal breast
cancer [1,3-6]. A number of studies concerning the association of reproductive history and breast
cancer risk, have reported that parity, early first childbirth, and an increasing number of full-term
births are associated with a reduced long-term breast cancer risk [2,7-12]. However, the existing evi-
dence about the relationship between reproductive history and breast cancer is restricted to West-
ern countries, whereas much less is known about the corresponding associations in other regions
including Central and Eastern Europe. Since the beginning of the 1990s, Lithuania has been un-
dergoing significant transformations in family life and a decline in fertility, and the impact of these
factors on breast cancer risk needs evaluation [13]. Based on a unique, regional, census-linked can-
cer registry data for Lithuania, this study contributes to the scientific knowledge by systematically
examining the association of parity, age at the first childbirth, number of children, and breast cancer
risk in Lithuanian women.

Methods

The study was based on a census-linked dataset based on linkages between all records from the
2001 population Census, all cancer incidence records from the Lithuanian Cancer Registry, and
all death and emigration records from Statistics Lithuania for the period between 6 April 2001 and
31 December 2009. Linkages between the census, emigration, death, and Cancer Registry records
were implemented using personal identification numbers as unique identifiers of individuals. For
individuals who died or emigrated, the exposure time was censored at the date of death or emigra-
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tion. All of the linkage procedures were implemented by employees of Statistics Lithuania, who have
permission to work with individual level data. Only aggregated data in a frequency table format that
combines aggregated cancer cases, deaths, and population exposures for every possible combination
of relevant socio-demographic and epidemiological variables were provided for this study. As this is
a population-based study, members of the research team did not have access to the individual-level
data containing identifiers. No special administrative permissions were required to access the ag-
gregated anonymized census-linked dataset. This study did not use any individual data containing
personal identifiers.

For the analysis, the frequency records representing two or more cases were split into individual
records.

The study population included all women aged 40-79 in the 2001 census. Information about par-
ity, age at the first childbirth, and number of children was taken from the census. Women with miss-
ing information about parity and/or number of children were excluded from the study (1.5%). Data
about diagnosed breast cancer was taken from the Cancer Registry records. Women were observed
from 6th of April 2001 until the date of breast cancer diagnosis, death, emigration, or the end of fol-
low up (December 31, 2009), whichever came first.

The Cox proportional hazard regression model, with person-years of follow-up as the time scale,
was used to estimate the hazard ratios (HRs) and corresponding 95% confidence intervals (Cls) of
developing breast cancer. The final multivariate Cox model was adjusted for parity, age at the first
childbirth, and number of children. Effects of parity were estimated using the data for all women,
whereas the remaining analyses (including multivariate models) were restricted only for women
with children. Age at the census date was treated as a continuous variable. STATA 11 statistical soft-
ware was used to carry out the analyses.

Results

Table 1 illustrates selected characteristics of the study population.

Table 1. Characteristics of the study population

Characteristics N %
Nulliparous 80598 9.8
1 171802 21.0
2 355156 43.4
Number of children 3 129091 15.8
4 44087 54

5+ 38488 4.7

<20 50549 6.8
Age at the first 20-24 356520 483
childbirth 25-29 225183 30.5
30 + 102689 13.9

Unknown 3683 0.5
40-49 249380 30.4
Age at census 50-59 206852 25.2
60-69 204597 25.0
70-79 158393 19.3
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In total, the dataset includes 819 222 women, which were followed for breast cancer, deaths, and
emigration for an average 8.6 years. During the period of observation, a total number of 9 711 new
breast cancer cases were diagnosed, whereas the total number of women person-years of exposure
to risk amounted to 6.6 million.

The univariate results suggest that nulliparous status is strongly associated with breast cancer
(Table 2).

Table 2. Hazard ratios (HR) of breast carcinoma according to reproductive variables

o HR (95 % CI)
Characteristics S S
Cancers Univariate Multivariate**
Parity Nulliparous 1081 ref. - - - - -
Parous 8630 0.84 0.78 0.89 - - -
<20 513 ref. - - ref. - -
Age at the first 20-24 3898 1.05 0.96 1.16 1.00 0.91 1.09
childbirth* 25-29 2734 1.18 1.08 1.30 1.04 0.94 1.14
30 + 1449 1.40 1.26 1.55 1.14 1.03 1.26
1 2298 ref. - - ref. - -
b ¢ 2 4332 0.90 0.85 0.94 0.93 0.88 0.97
Number o 3 1340 078 073 083 078 072  0.83
children
4 363 0.63 0.57 0.71 0.62 0.55 0.69
5+ 297 0.60 0.54 0.68 0.58 0.51 0.65

* for 36 cases, age was not reported
** adjusted for age at the first childbirth, and number of children

If compared to nulliparous women, parous women had 16% lower risk of breast cancer (HR=0.84,
95% CI 0.78-0.89) and the risk of breast cancer further decreased with increasing number of chil-
dren. Age at the first childbirth shows a significant risk only for women who gave birth after age of
30 (HR=1.40, 95% CI 1.26-1.55). However, in the multivariate analysis after adjustment for number
of children, the disadvantage of women having a first child after the age of 30 notably decreased
(HR=1.14, 95% CI 1.03-1.26). With increasing number of children, the risk of breast cancer was
decreasing even after adjustment for age at first childbirth.

Discussion

The differences of breast cancer incidence in Europe are likely due to variations in reproductive fac-
tors, such as postponed first childbirth and lower parity across populations, and these changes in
the childbearing pattern during recent decades will probably affect cancer incidence in the future
[14]. Breast cancer is the most frequent cancer among females in Lithuania and the incidence rate
has been steadily increasing during the last few decades [15]. This coincides with a notable change
in childbearing patterns such as an increase in the late first births after the age of 30 [13].

Despite very rapid changes in childbearing patterns during the last two decades, the results of our
study generally correspond to those observed in other European countries. A French prospective
cohort study using the data of 1718 breast cancer cases revealed the protective effect of high parity
on breast cancers [4]. A meta-analysis of 8 studies in Nordic countries including a total of 5 568
cases, confirmed a 30% increase in breast cancer risk in nulliparous women compared with parous
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women, and for every 2 births, the risk was reduced by about 16% [5]. Another meta-analysis based
on 20 studies, determined that each child led to a 3% reduction in the risk of premenopausal breast
cancer, whereas the reduction reached 12% for postmenopausal breast cancers [6]. Even in a low-
risk population of Japanese women aged 40-69 years, nulliparity and low parity were significantly
associated with an increased risk of breast cancer [12]. Data from comparative study conducted in
Estonia and Slovakia also confirmed such association. Relative risk (RR) for estimates in the nul-
liparous were 1.70 (0.94-3.07) in Estonian and 2.69 (1.31-5.51) in Slovak women. Estonian women
had the lowest RR for breast cancer after birth of the second child. In women form Slovakia the RR
decreased successively with increasing parity [16].

Our results suggest that the risk of breast cancer decreased in parous women with an increasing
number of children and this advantage persisted after adjustment for the age at the first childbirth.
Meta-analysis of three large case-control studies of breast cancer with a total data set of 4 072 cases
and 4,099 controls from several Italian regions, identified that the breast cancer risk after adjustment
for age at first live birth, did not differ among women with one to four live births, but was significant-
ly below unity (relative risk (RR) 0.6) for those with five or more live births [3]. The large Finnish
nationwide cohort study of 86 978 women with at least five births, reported that a higher number of
births was an independent protective factor against breast cancer [8]. A markedly decreased breast
cancer risk was also reported in Finnish women with at least 10 childbirths [11].

Having the first childbirth at the age of 30 or older, was a significant risk factor for breast cancer
in the present study. Meta-analysis of Negri et al. also ascertained that the breast cancer risk was
directly related to age at the first live birth (RR 1.8 for 228 years versus < 22 years) [3]. In the previ-
ously mentioned study in Estonia and Slovakia the breast cancer risk was the lowest for the women
who gave birth for the first child before the age of 20 years [16]. Ewertz et al., observed a significant
trend of increasing risk with older age at the first childbirth, women giving the first birth after the
age of 35 years having a 40% increased risk compared to those with the first childbirth before the age
of 20 years [5]. Late first full-term pregnancy (above age 30 years) conveyed a risk of 1.63 (95% CI
1.12-2.38) and 1.35 (95% CI 1.02-1.78) in pre- and postmenopausal groups, respectively [4]. Breast
cancer risk increased with increasing age at the first birth by 5% per year for premenopausal breast
cancer and by 3% for cancers diagnosed late or after menopause [6]. Rhode Island (USA) cohort
data showed that the estimated first birth median age of 41 years carried a significantly increased
relative risk of 3.7 (95% CI 1.30-10.5) compared with a baseline group with the age of 23. The risk
of breast cancer increased by 8% with each passing year after the first birth [7]. A Norwegian pro-
spective study, including in total 23890 women, showed that the increase in the mother’s age among
multiparous women influenced the long-term breast cancer risk level [9].

An analysis of Finnish grand multiparous women data showed that an older age at the first child-
birth (= 30 years versus <20 years) nearly doubled the breast cancer risk (from 0.40 to 0.73) [8]. A
Swedish cohort study showed that the relative breast cancer risk was 0.35 (95% CI 0.30-0.42) for
women with 6 or more children and the first child before the age of 20 years; and the risk was 1.11
(95% CI 1.06-1.18) for women with the first birth at age 35 years or older, compared to nulliparous
women [10].

The methodological strengths of this study include a cohort design based on the follow-up of the
entire population of Lithuania, a large sample size, a substantial number of women with breast can-
cer and a reliable identification of the cases over the study period. During the period of observation,
women were followed for breast cancer, deaths, and emigration for an average 8.6 years, whereas the
total number of person-years of exposure amounted to 6.6 million. The main limitation of the study
is the retrospective nature; therefore, we could not take into account exposure confounding from
other hormonal and reproductive factors which may have influenced the results (miscarriages and
abortions, stillbirths, hormone use, breastfeeding, etc.).
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Conclusions

Our findings suggest that parity, age at the first childbirth, and number of children are important
risk factors of breast cancer among Lithuanian women, however, a further more in-depth research

is needed to examine potentially important direct and confounding effects of socio-economic and

biomedical variables.
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