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INTRODUCTION

Reproductive history has been known to affect the risk and prognosis 
of breast cancer.1,2 Hormonal or immune mechanisms are suggested 
as possible pathways for such effects.3 The fetal antigen hypothesis 
was proposed to explain the short-term and long-term protective 
effects of pregnancy on breast cancer risk.4 In this context, Juret 
et al.5 first reported that women with breast cancer whose firstborn 
child had been a boy experienced better 3- and 5-yr survival rates 
compared with women whose firstborn child was a girl. They argued 
that women with male firstborn children were more likely to have 
no axillary node involvement and postulated that this effect may 

be due to differences in the gonadal secretions produced by male 
fetuses compared with the female fetuses.5 Such claims, which are 
supported by scientific authority, have the capacity to substantiate 
societal preferences for male infants and prompt sex selection 
framed in pathological terms. Throughout history, the guise of 
medicine has been used to empower gender hierarchies. Inequity 
of the sexes are also replicated in medical research, which has been 
branded as “androcentric” on account of its preoccupation with 
male health and illness with the exception of women’s reproductive 
health, which receives ample attention.6 Few studies have addressed 
the impact of the dissemination of medical research on cultural 
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perceptions of health and illness, although many have explored the 
impact of culture on health behaviors. Lorber and Moore7 argued 
that the culture of illness, health, and lay medical knowledge are 
influenced by medical science and the research results it produces. 
Laterally, this raises the question of how medical research assessing 
the association between an infant’s sex on mothers’ breast health 
impacts social attitudes and influences reactions to the sex of 
newborns.Over the last five decades, numerous research papers 
have evaluated the risk and survival associated with a number of 
pregnancy and childbirth-related characteristics. These studies 
found very contradictory findings among women whose firstborn 
child was a boy; some studies reported a worsened prognosis,8 
while others found no association9 or better prognosis.10 Thus, the 
issue of whether the sex of the firstborn children predicts the risk 
of developing breast cancer and its prognosis remain unresolved 
to date.Several cultures evidence a preference for male children 
owing to a variety of socioeconomic, cultural, and biological factors 
wherein infanticide has become a method of sex selection.11-16 
With widespread parental preference for a male firstborn child,17 
studies suggesting that female newborns jeopardize maternal 
health could be readily exploited to legitimize practices, such as 
female infanticide. This illustrates how biology (sex) contours 
sociocultural constructs (gender), and it illustrates how our study 
may debunk sociocultural beliefs pertaining to female inferiority 
that were previously validated by scientific research. Studies 
were heterogeneous because there were conflicting findings about 
risk and survival associated with the sex of the firstborn child, 
which calls for further investigation to clarify these issues. One 
reason that might account for these conflicts is the characteristics 
of the populations studied. For instance, some studies restricted 
their study population to younger women (<45 yr), while others 
included broader age groups. Results of such studies may adversely 
reinforce negative social attitudes toward “geriatric” mothers 
(age >35) and be detrimental to their self-image and maternal 
bond to their newborn. McFadyen18 reported that maternal life-
threatening illness negatively affects attachment to newborns, 
among new mothers. Numerous studies that showed significant 
association were also small in terms of sample size and possibly 
subject to random error. Therefore, we conducted a methodological 
quality adjusted meta-analysis to pool all available evidence and 
provide the highest level of evidence on the association between 
the sex of the first child and breast cancer risk or prognosis.

MATERIALS AND METHODS

Findings of this systematic review and meta-analysis are presented 
according to PRISMA reporting guidelines19 (Supplementary 
Material S1).

Search Strategy

A comprehensive search was carried out in three databases: 
PubMed, Web of Science, and Scopus. The original search 
strategy was designed to search PubMed. The strategy was then 
converted and expanded for use in Web of Science and Scopus. 
Search strategies used in each of these databases are provided in 
supplementary material (S2).The search included all articles from 

inception of the databases until May 2020. Search terms related 
to breast cancer, risk, survival, mortality, child, offspring, and 
sex were included. The systematic search was supplemented by a 
forwards and backward citation search as well as retrieving the first 
20 similar articles from PubMed for each of the papers included 
from the initial search to achieve a comprehensive evaluation of 
the published evidence. In addition, all references from relevant 
previous systematic reviews were hand searched to identify 
possible missed studies.

Titles and abstracts of all papers were extracted and uploaded 
to the Rayyan platform (http://rayyan.qcri.org/), which is a web 
application developed by Qatar Computing Research Institute 
(Data Analytics).20 Two authors (LT and LFK) independently 
screened the titles and abstracts on the Rayyan platform. The 
same authors examined the full-text papers for eligibility against 
the review protocol. Any disagreements were resolved through 
consensus and the involvement of a third author (SD).

Selection Criteria

Eligible studies were analytical epidemiological studies that 
reported the risk of women developing breast cancer and/or their 
prognosis (i.e., survival or mortality) in an extractable format. 
Studies have to include information on the sex of the women’s 
firstborn child in order to be eligible. Exclusion criteria included 
studies conducted in animals, conference abstracts or proceedings, 
book chapters, descriptive studies (e.g., case series/case studies), 
and ecological studies. No language restrictions were imposed.

Data Extraction and Quality Assessment

Data extraction was performed by two researchers (LT and LFK) 
using a predefined tool that included (1) authors and year of 
publication; (2) study population, setting, and study period; (3) 
source of reproductive, cancer, and mortality data; (4) study design; 
(5) sample size, number of cases; and (6) effect estimates and its 
95% confidence intervals (CIs).The MethodologicAl STandard for 
Epidemiological Research (MASTER) scale was used to assess the 
quality of the studies.21 Studies examining the risk of developing 
breast cancer were assessed against all 36 bias safeguards of the 
scale, while studies that examined prognosis were assessed against 
29 safeguards (items related to equal prognosis between groups 
were not applicable).

Statistical Analysis

Two effect measures of interest were examined in relation to the 
exposure (i.e., firstborn child being a boy compared with being a 
girl): (1) the risk of development of breast cancer was assessed using 
the odds ratio (OR) and (2) prognosis (i.e., breast cancer mortality 
risk) was assessed using the risk ratio (RR). The OR was selected for 
studies of risk breast cancer development given that cohort as well 
as case-control studies reported on this association. The RR was 
selected as the prognostic measure given that only cohort studies 
examined the prognosis in relation to the sex of the child.

Statistical heterogeneity was defined as tau-squared statistic >0 and 
quantified as moderate if I2 > 50%. The quality effects (QE) model, 
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a bias-adjusted model, was used to pool the study effect sizes.22 
Information obtained from the quality assessment tool (MASTER 
scale) was used for bias adjustment in this meta-analysis. The 
presence of publication bias was assessed with the Doi plots and 
the LFK index.23 All the analyses were conducted in MetaXL 
version 5.3 (EpiGear Int Pty Ltd; Sunrise Beach; Australia; http://
www.epigear.com).

RESULTS

Studies Identified

The search identified 1,790 publications. After excluding duplicate 
citations, 1,377 publications remained. After screening the 
publications by title and abstract, 1,331 were excluded. Full-text 
screening was carried out in 46 publications, and 13 studies were 
found to be eligible. There was an overlap in subjects between 
two sets of publications. Hsieh et al.24 and Cnattingius et al.25 used 
data from the Swedish Birth and Cancer Registries, and Olsen and 
Storm26 and Wohlfahrt and Melbye27 used data from the Danish 
National Birth and Breast Cancer Registries. The publications with 
the largest sample size were selected; therefore, Hsieh et al.24 and 
Olsen and Storm26 were excluded from the analysis. Therefore, 11 
studies (comprising over 1 million participants) were included in 
the meta-analysis (Figure 1).

Characteristics of Included Studies

Of the 11 studies included, five reported the risk of developing breast 
cancer, and six reported on breast cancer mortality. The studies 
were published between 1978 and 2010, and five were conducted 

in Europe (Sweden,9,25 Norway,28 Denmark,27 and France5), while 
five were from North America (USA1,8,10,29 and Canada30), and 
one from Asia (Iran31). The most commonly used sources of data 
were birth registries to identify the sex of the firstborn child, 
cancer registries for breast cancer ascertainment, and mortality 
information. A mixture of cohort25,27,28 and case-control1,31 studies 
were found for the risk of developing breast cancer, while only 
cohort5,8-10,29,30 studies reported on prognosis. Sample sizes of the 
studies varied markedly (ranging from 212 to 802269) with four 
studies each including over 10,000 participants.1,25,27,28 Two studies 
included between 1,000 and 10,000 participants,9,29 and five studies 
included less than 1,000 participants5,8,10,30,31 (Table 1).

Among the safeguards that apply to observational studies, the 
most common deficiencies were observed in equal ascertainment 
and equal implementation. The proportion of safeguards from the 
MASTER scale implemented in the various studies ranged between 
42% and 79%, and relative ranks based on safeguard counts were 
used for bias adjustment using the QE model (Supplementary 
Material S3).

Quantitative Synthesis

There was no association between the sex of the firstborn child 
and the risk of developing breast cancer in all five studies that 
examined. The pooled OR was 0.99 (95% CI, 0.95-1.03) for 
studies that compared male to female firstborn child on the risk 
of developing breast cancer (Figure 2a). Among the six studies 
that assessed prognosis, two studies found that women who had a 
firstborn female child had a worse prognosis, while one study found 

FIG. 1. PRISMA flow diagram of study selection.
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that a firstborn male child was a predictor for poor prognosis. The 
pooled RR was 1.00 (95% CI, 0.80-1.26) for prognosis comparing 
male to female firstborn child (Figure 2b).

Publication Bias

There was minor asymmetry in the Doi plot for the risk studies, 
with an LFK value of -1.45, indicating a potential moderate level 
publication bias (Figure 3a), however, there was no evidence of 
publication bias among prognostic studies (Figure 3b).

DISCUSSION

All available evidence published to date that evaluated whether 
the sex of the firstborn child is associated with the risk of women 
developing breast cancer or their prognosis was pooled and did 
not support the proposed hypothesis of differences in the gonadal 
secretions produced by male and female fetuses. Given that 

previous studies suggested that women giving birth to a female 
child were at higher risk for breast cancer and poorer prognosis, 
our findings are reassuring and demonstrate no statistically nor 
clinically significant association. Such studies legitimate social 
devaluation of female newborns, providing scientific rationale that 
can be harnessed to reinforce gender hierarchies and justify sexual 
stratification. Our findings counter prevailing stigma associated 
with having firstborn females.32 Few studies included in this review 
did report a significant association between the sex of the first child 
and breast cancer prognosis, despite the null findings when all the 
data available were combined. We envisaged that such association 
might have been due to potential confounders. Most studies did 
not report any adjusted estimates, and as such, this review was 
limited to pooling only the crude effects. Lack of adjustment for 
potential confounders in the studies included in this review may 
be important as any putative implication of sex of the firstborn 

FIG. 2. Forest plots for the a) risk of developing breast cancer and the b) prognosis (mortality) in women whose first child was a male compared with 
women whose first child was a female.

FIG. 3. Assessment of publication bias using the Doi plot and LFK index for a) risk of developing breast cancer and b) prognosis in relation to the sex 
of their first child.
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child in different studies may have been a consequence of variation 
in factors, such as early age at menarche.33,34 Some evidence 
suggests that for every 1-yr delay in the onset of menarche, there 
is a 5% reduction in breast cancer risk.34 Another important factor 
that could vary across studies is later age at menopause, which 
increases breast cancer risk34-36 by 1.03% for each year older at 
menopause, which is also comparable with the increase with the 
use of menopausal hormone therapy. Finally, parity itself has a dual 
impact on breast cancer risk. Parous women have an increased risk 
for developing breast cancer within the first few years of delivery 
relative to nulliparous women, but parity also confers a protective 
effect decades after delivery.37 The effect of parity also differs 
depending upon the age of first birth and ethnicity. It is known that 
African American women have a significantly higher number of 
pregnancies and number of live births, as well as a poor survival 
with breast cancer.38 It is clear, therefore, that all these factors 
associated with pregnancy, may have varied significantly across 
studies, which explains the variability seen in the association 
between sex of the first child and the risk of breast cancer or 
its prognosis. It is more plausible, given our findings, that any 
effect seen for sex of the firstborn child in the included studies 
individually were a consequence of random and/or systematic error 
and this bias-adjusted meta-analysis has addressed this issue by 
generating a pooled estimate that minimizes such errors. Scientific 
knowledge, grounded as it is in empirical evidence, can provide 
an apparent authoritative basis for perspectives, which reflect the 
specific sociocultural context in which the studies are conducted. 
Scientific facts can be conveniently adopted by states to justify the 
privileging of one sex over the other to further their sociopolitical 
and socioeconomic agendas. While epidemiological research has 
established associations between a number of reproductive factors 
and breast cancer risk beyond any doubt, it remains unclear until 
now if the sex of the firstborn child really indicated any of these 
influences.In the current study, for the first time, we demonstrate a 
null effect after pooling all available published evidence between 
the risk and prognosis of women breast cancer and the sex of their 
firstborn child. This is clinically important given that previous 
studies have advocated the use of the sex of the first child to 
indicate breast cancer risk, and a number of studies have advocated 
this as a marker of survival among women with breast cancer. Our 
findings provide reassurance that the sex of the firstborn child does 
not indicate any change in risk of developing breast cancer nor 
mortality once breast cancer develops. Socially, the results of this 
study refute earlier findings that might have be used to propagate 
notions of male child’s biological superiority due to unsubstantiated 
claims of the protective effect of a male fetus on maternal health. 
Further, by dispelling an association between an increased risk 
of breast cancer or poorer prognosis depending on the sex of the 
firstborn child, these data eliminate a potential biological rationale 
for sex selection. The findings of this study contravene assumptions 
about the inherent biological superiority of male fetuses, especially 
as protective vectors of maternal health in relation to breast cancer, 
and perhaps additional cancers and other types of genetic diseases.
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