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Abstract 

Background  Studies of women of European ancestry have shown that the average familial relative risk for first-
degree relatives of women with breast cancer is approximately twofold, but little is known for Asian women. We 
aimed to provide evidence for the association between family history and breast cancer risk for Asian women by 
systematically reviewing published literature.

Methods  Studies reporting the familial relative risk of breast cancer for Asian women were searched in three online 
databases and complemented by a manual search. Odds ratios (ORs) for the association between family history and 
breast cancer risk were pooled across all included studies and by subgroups in terms of the type of family history, age, 
menopausal status and geographical region.

Results  The pooled OR for women who have a first-degree relative with breast cancer was 2.46 (95% confidence 
interval [CI]: 2.03, 2.97). There was no evidence that the familial risk differed by the type of affected relative (mother 
versus sisters), the woman’s age (< 50 years versus ≥ 50 years), menopausal status (pre versus post) and geographical 
region (East and Southeast Asia versus other regions) (all P > 0.3). The pooled ORs for women of Asian ancestry with 
a family history in any relative were similar for those living in non-Asian countries (2.26, 95% CI: 1.42, 3.59) compared 
with those living in Asian countries (2.18, 95% CI: 1.85, 2.58).

Conclusions  Family history of breast cancer is associated with an approximately twofold relative risk of breast cancer 
for Asian women, which is of similar magnitude to that observed for women of European ancestry. This implies that 
similar familial factors are implicated in breast cancer risk between women of European and Asian ancestries. Genetic 
factors are likely to play a substantial role in explaining the breast cancer familial risk for Asian women, as similar risks 
were observed across different living environments and cultures.
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Background
Family history is a strong risk factor for breast can-
cer. Previous studies have shown that the relative risk 
of breast cancer associated with an affected first-degree 
relative is approximately twofold, and the risk is higher 
when the number of affected relatives is greater, the rela-
tives’ age at diagnosis is younger and the women’s age is 
younger [1–3]. Moreover, family history, as one of the 
essential predictors, has been included in the widely used 
breast cancer risk models, such as the Breast and Ovar-
ian Analysis of Disease Incidence and Carrier Estima-
tion Algorithm model (BOADICEA) [4], BRCAPRO [5], 
Breast Cancer Risk Assessment Tool (BCRAT) [6] and 
International Breast Cancer Intervention Study model 
(IBIS) [7].

It is worth noting that the risk association mentioned 
above and the development of these risk models are 
mainly based on data from women of European ances-
try. Breast cancer incidence and burden for Asian women 
have been increasing [8], and understanding the familial 
risk of breast cancer for Asian women could help reduce 
the burden by providing evidence for the causes of familial 
risk (both genetic and environmental) [9–11] and for risk 
prediction based on familial history [4–7]. The risk asso-
ciation for breast cancer family history found in women 
of European ancestry may not be applicable to Asian 
women because of the substantial differences in genetic 
background, socio-economic profile, lifestyle and culture 
between Asian and European ancestry women [12].

Some reviews investigated breast cancer risk factors 
for women living in Asia but only included a few Asian 
countries (Malaysia, Indonesia, China, India and Korea) 
regarding family history [13, 14]; therefore, their findings 
might not be applicable to the whole Asian population. 
Furthermore, there is a lack of knowledge about breast 
cancer familial risk for women of Asian ancestry living in 
non-Asian countries. We aimed to investigate the asso-
ciation between family history and breast cancer risk 
for Asian women using a systemic review approach. To 
provide comprehensive evidence which can be general-
ised widely, women of Asian ancestry in this review are 
defined as those who live in Asian countries in the United 
Nations geoscheme as well as those who have Asian eth-
nicity (i.e. people having origins in the original peoples of 
the Asian countries) and live in non-Asian countries.

Methods
This study design is a systematic review with a meta-anal-
ysis, which followed the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analysis Statement (PRISMA) 
[15]. This systematic review was registered at the protocol 
stage on an international prospective register of systematic 
reviews (PROSPERO; CRD42021262986) [16].

Data sources
We searched for studies in three online databases includ-
ing PubMed, Embase and Web of Science using Medical 
Subject Headings (MeSH) and Embase Subject Head-
ings (Emtree) from the earliest publication date. Three 
search strategies were used: (1) (breast neoplasm) AND 
(family history) AND (Asia), (2) (breast neoplasm) AND 
(risk factor) AND (Asia) and (3) (breast neoplasms) AND 
(risk factors) AND (race OR ethnicity) (see Additional 
file  1: Literature search methods for more details). The 
first strategy aimed to find studies for Asian women that 
primarily investigated family history as a breast cancer 
risk factor, and the second strategy aimed to find stud-
ies for Asian women that investigated multiple breast 
cancer risk factors but did not report family history as 
the primary result, whilst the third strategy aimed to find 
studies about ethnicity-specific breast cancer risk factors 
that potentially included Asian women. Note that it is 
possible that a study can be found by all the strategies. 
We also complemented the search by screening the ref-
erence lists of the included studies. Titles and abstracts 
were reviewed first, where clearly irrelevant papers were 
excluded. After that, we reviewed the full text of the 
papers of the potentially relevant abstracts. Two investi-
gators (H.W. and S.L.) independently conducted the lit-
erature search and study selection, and any disagreement 
was resolved by discussion and consensus.

Study selection criteria
The inclusion criteria of the studies were (1) populations: 
women of Asian ethnicity; (2) exposure: having a family 
history of breast cancer; (3) comparator: women without 
a family history of breast cancer; (4) outcomes: breast 
cancer; (5) study types: case–control or cohort study that 
reported risk ratios, odds ratios (ORs), or hazard ratios 
to assess family history as a risk factor of breast cancer; 
(6) time frame: published before 31 March 2023; and (7) 
full text of the articles are available. Conference abstracts, 
publications in a non-English language or studies of non-
human research were excluded.

Data extraction
After determining the included studies, the following 
information was extracted from each publication using 
an Excel form designed for this study: authors, publica-
tion date, study location, study design, information on 
cases and controls (e.g. sample size, recruitment meth-
ods, cases’ age at diagnosis, recruitment year, control and 
case type and matching technique), type of family history 
(i.e. relatedness and number of affected relatives and the 
relatives’ age at diagnosis) and risk estimates with corre-
sponding 95% confidence intervals (95% CIs). The data 
extraction was conducted by one investigator (H.W.) and 
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checked by another investigator (S.L.), and any disagree-
ment was resolved by discussion and consensus.

For the studies eligible for inclusion, we adopted the 
Risk of Bias in Non-randomised Studies of Exposure 
(ROBINS-E) criteria [17] to evaluate their quality on 
seven domains of bias: confounding, participant selection, 
exposure classification, departures from intended expo-
sures, missing data, outcome measurement and reported 
result selection. The assessments on individual domains 
were summarised into an overall risk of bias assessment 
for each study to generate three levels of risk of bias: high, 
moderate and low risk of bias. We only included studies 
with a low to moderate risk of bias in the meta-analysis.

Meta‑analysis
The meta-analysis was conducted using Stata version 16.0 
(Stata Corporation). The results were presented as ORs 
with corresponding 95% confidence intervals. We fitted 
random-effect models to evaluate the association between 
family history and breast cancer, assuming varying effect 
sizes across the studies. Apart from investigating the over-
all association across all studies, we also investigated the 
association by the type of family history, age and meno-
pausal status of the participants and study location. For 
age-specified risk comparison, we compared the breast 
cancer risk of women aged ≥ 50 years with those of women 
aged < 50 years. The cut-off of 50 years old was chosen for 
comparison with the results from previous studies [1–3]; 
it was also the most common cut-off reported in our 
included studies that investigated the age-specific risk. 
Tests for differences (Z-test) between subgroups were con-
ducted only using studies that reported estimates for all 
subgroups; for subgroups including different studies, we 
examined the consistency between subgroups by checking 
the overlap between the 95% CIs of the subgroup risks.

The I2 statistic was adopted to quantify the hetero-
geneity across the included studies. We visually evalu-
ated publication bias using funnel plots and statistically 
assessed the bias through Egger’s and Begg’s tests.

Evaluation of the systematic review
Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) was adopted to rate the 
quality of scientific evidence in our systematic review 
[18]. The assessment of the certainty of the evidence was 
categorised as very low, low, moderate or high, with the 
evaluation of five main criteria: risk of bias, imprecision, 
inconsistency, indirectness and publication bias.

Results
Literature search
The search identified 16,781 articles; of these, 4,652 
duplicates were removed, and another 12,129 articles 

were excluded after screening the titles and abstracts 
(Fig.  1). The remaining 256 were included for full-text 
screening, with 176 articles not meeting the inclusion 
criteria excluded. This process resulted in 80 studies eli-
gible for inclusion in this systematic review [19–98]. We 
excluded four studies [95–98] for analysis since the par-
ticipants in these studies were suspected to be overlap-
ping with those of other studies from the same authors 
[54, 92]. We kept the latter studies that included more 
participants; therefore, 76 studies were included in the 
meta-analysis (Additional file 2: Table S1).

Quality assessment
We found that all the studies had low to moderate lev-
els of overall bias; therefore, we included all the studies 
in this meta-analysis. The individual quality assessment 
levels are presented in Additional file 2: Table S2.

The studies included five prospective cohort stud-
ies and 71 case–control studies in 25 countries and 
regions, published between 1984 and 2022. Studies in 
China (12 studies), Iran (11 studies), and Japan (8 studies) 
accounted for a large proportion of the included studies. 
There were also three studies from the USA and one from 
England that studied women of Asian ancestry. A total of 
5,184,024 women were included in our analysis, with a 
mean age of 48.3 years old. A summary of all the included 
studies is presented in Additional file 2: Table S1.

Family history in any relative
Forty-nine studies including 48 case–control studies and 
one cohort study reported the risk of breast cancer asso-
ciated with having a family history in any relative. The 
ORs ranged from 0.6 to 9.1, with 92% (45/49) of studies 
reporting an OR over 1. The pooled OR was 2.21 (95% CI: 
1.91, 2.56) (Table 1; Fig. 2).

Of the case–control studies, 24 studies selected con-
trols from hospitals. The range of OR estimates was 
0.62–4.35, with only one study reporting an OR smaller 
than 1, and the pooled OR was 2.15 (95% CI: 1.84, 2.51) 
(Table 1; Additional file 3: Fig. S1). The other 24 studies 
selected population-based controls. The range of OR esti-
mates was relatively broad (0.84–7.08), with five studies 
reporting an OR close to the null; the pooled OR was 2.24 
(95% CI: 1.73, 2.89) (Table 1; Additional file 3: Fig. S2).

Age-specific associations were reported in 17 studies. 
There were four studies that reported the association for 
women younger than 50 years old, with a pooled OR of 
1.86 (95% CI: 1.47, 2.35) (Additional file 3: Fig. S3). Five 
studies reported the association for women older than 
50  years old, with a pooled OR of 2.04 (95% CI: 1.27, 
3.28) (Additional file  3: Fig. S4). Two studies reported 
results for both age groups; based on the results of the 
two studies, there was no evidence (ratio of the pooled 
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Fig. 1  Flow diagram of the literature search and screening process
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ORs: 0.95, 95% CI: 0.64, 1.41, P = 0.8) that there was a 
difference for women under 50 years (pooled OR: 1.87, 
95% CI: 1.41, 2.48) compared with those over 50  years 
(pooled OR: 1.97, 95% CI: 1.49, 2.60) (Table  1; Addi-
tional file  3: Fig. S5). Three studies reported ORs by 
menopausal status, and the pooled ORs for pre-men-
opausal (OR: 2.84, 95% CI 1.50–5.37) and post-men-
opausal (OR: 2.09, 95% CI 0.92–4.78) women were 
similar (ratio of the pooled ORs: 1.36, 95% CI: 0.48, 3.85, 
P = 0.56; Table 1; Additional file 3: Fig. S6).

Twenty-three studies reported the risk of breast 
cancer in East and Southeast Asia, with a pooled OR 
of 2.05 (95% CI: 1.72, 2.43) (Table  1; Additional file  3: 
Fig. S7). As for the studies in other regions of Asia, the 
pooled OR was 2.45 (95% CI: 1.90, 3.16) (Table 1; Addi-
tional file 3: Fig. S8). Three studies reported the risk for 
women of Asian ancestry living in non-Asian countries, 
with a pooled OR of 2.26 (95% CI: 1.42, 3.59) (Table 1; 
Additional file  3: Fig. S9), similar to the pooled OR of 
2.18 (95% CI: 1.85, 2.58) for women living in Asian 
countries.

Family history in first‑degree relatives
Thirty-three studies reported the risk of breast can-
cer for women with a family history in at least one 
first-degree relative (Fig.  3). The range of OR estimates 

was wide (0.5–9.5), and only one study reported an OR 
smaller than 1. The pooled OR was 2.46 (95% CI: 2.03, 
2.97; Table  1). There was no evidence that the risks for 
pre-menopausal (OR: 3.21, 95% CI: 1.84, 5.61) and post-
menopausal (OR: 2.78, 95% CI: 1.60, 4.82) women were 
different (ratio of the pooled ORs: 1.15, 95% CI: 0.53, 
2.53, P = 0.72) (Table 1; Additional file 3: Fig. S10). Seven 
studies reported the association by the type of relative 
(Table  1; Additional file  3: Fig. S11): there was no evi-
dence (ratio of the pooled ORs: 1.24, 95% CI: 0.80, 1.92, 
P = 0.35) that there was a difference in the association for 
women with a family history in mothers (OR: 2.51, 95% 
CI: 1.88, 3.34) and women with a family history in sisters 
(OR: 2.03, 95% CI: 1.45, 2.83).

Family history in second‑degree relatives
Ten studies reported the risk of breast cancer in women 
with a family history in at least one second-degree rela-
tive (Table 1; Additional file 3: Fig. S12). The ORs ranged 
from 0.57 to 3.89, with all but two studies reporting an 
OR greater than 1. The pooled OR estimate was 2.05 
(95% CI: 1.56, 2.68).

Publication bias
For the association with family history in any relative and 
breast cancer risk, no evidence of asymmetry was found 

Table 1  Association between family history and breast cancer risk for Asian women

Type of family history No. of studies OR range Pooled OR (95% CI)

Family history in any relatives 49 0.62–0.97 2.21 (1.91, 2.56)

By control type

  Hospital-based control 24 0.62–4.35 2.15 (1.84, 2.51)

  Population-based control 24 0.84–7.08 2.24 (1.73, 2.89)

By the woman’s age

  Age < 50 years 2 1.81–3.33 1.87 (1.41, 2.48)

  Age ≥ 50 years 2 1.13–2.04 1.97 (1.49, 2.60)

By menopausal status

  Pre-menopausal 3 1.61–5.33 2.84 (1.50, 5.37)

  Post-menopausal 3 0.92–4.61 2.09 (0.92, 4.78)

By region

  East and Southeast Asia 23 0.62–7.08 2.05 (1.72, 2.43)

  The rest of Asia 23 0.87–9.07 2.45 (1.90, 3.16)

  Non-Asian countries 3 1.84–4.30 2.26 (1.42, 3.59)

Family history in first-degree relatives 33 0.50–9.52 2.46 (2.03, 2.97)

By menopausal status

  Pre-menopausal 3 2.21–5.33 3.21 (1.84, 5.61)

  Post-menopausal 3 2.43–4.61 2.78 (1.60, 4.82)

By the type of relatives

  Mother 7 1.79–3.97 2.51 (1.88, 3.34)

  Sister 7 1.23–5.80 2.03 (1.45, 2.83)

Family history in second-degree relatives 10 0.57–3.89 2.05 (1.56, 2.68)
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Fig. 2  Risk of breast cancer for women with a family history in any relatives. θi (i = 1…49) is the study-specific effect size of the association on the 
log scale, θ is the pooled effect size of the association on the log scale, test of θi = θj is to test whether the effect sizes are homogenous across the 
studies, and test of θ = 0 is to test whether the pooled effect size equals to 0
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Fig. 3  Risk of breast cancer for women with a family history in first-degree relatives. θi (i = 1…38) is the study-specific effect size of the association 
on the log scale, θ is the pooled effect size of the association on the log scale, test of θi = θj is to test whether the effect sizes are homogenous 
across the studies, and test of θ = 0 is to test whether the pooled effect size equals to 0
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in the funnel plot (Fig.  4). Egger’s test (P = 0.11) and 
Begg’s test (P = 0.11) also suggest there was no appreci-
able evidence for publication bias.

For the association with family history in first-degree 
relatives and breast cancer risk, the funnel plot showed 
an asymmetric pattern (Fig.  5). Egger’s test (P = 0.06) 
and Begg’s test (P = 0.04) also suggest there was some 
evidence for publication bias. Four sets of data in three 
studies [26, 70, 85] on the bottom right of the funnel plot 
appeared to drive the asymmetric pattern. We conducted 
a sensitivity analysis by removing these studies and found 
the pooled OR was 2.40 (95% CI: 1.98, 2.91) (Additional 

file 3: Fig. S13), similar to the 2.46 (95% CI: 2.03, 2.97) of 
the main analysis in Table  1, and no evidence of asym-
metry was found (Additional file 3: Fig. S14; Egger’s test 
P = 0.25, Begg’s test P = 0.08). Therefore, the publication 
bias in the main analysis did not materially impact our 
estimate of the association with family history in first-
degree relatives.

GRADE assessment
This systematic review had moderate to high certainty 
according to the GRADE guidelines (Additional file  2: 
Table  S3). All our included studies showed a moderate 

Fig. 4  Funnel plot for studies reporting the risk associated with a family history in any relatives. θiv is the pooled effect size of the association on the 
log scale across the included studies

Fig. 5  Funnel plot for studies reporting the risk associated with a family history in first-degree relatives. θiv is the pooled effect size of the 
association on the log-scale across the included studies
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to low risk of bias with direct evidence to answer our 
research question. This was also ensured by relatively 
precise results and little publication bias.

Discussion
This systematic review and meta-analysis included 76 
studies published between 1984 and 2022 that reported 
the relationship between family history and breast cancer 
for Asian women. This review shows that Asian women 
with a family history of breast cancer have a higher risk 
of breast cancer than those who do not have a family his-
tory: the familial relative risk associated with an affected 
first-degree relative was around twofold. The observed 
magnitude of familial risk for Asian women is similar to 
those observed for women of European ancestry [1–3]. 
Such consistency implies that familial factors implicated 
in breast cancer might be similar for Asian and European 
ancestry women. The familial factors include genetic fac-
tors such as rare germline mutations in known suscepti-
bility genes and common genetic variants [9]. We did not 
observe a difference in the familial risk between Asian 
women living in Asia and those living in non-Asian coun-
tries, which supports the role of genetic factors in caus-
ing the familial risk. This is also supported by our finding 
that the familial risk was similar across Asian regions 
with distinct living environments and cultures. There is 
also evidence for non-genetic factors explaining part of 
the familial risk, especially at a younger age, as suggested 
by the Nordic Twin Study [10].

People of non-European ancestry are currently under-
represented in genetic research of breast cancer, such as 
that genome-wide association studies are predominately 
for women of European ancestry, and there is a lack of 
data available to interpret the pathogenicity of variants 
in known breast cancer predisposition genes in non-
Europeans. As a result, findings from some breast can-
cer genetic research might not be applicable to people 
of non-European ancestry. For example, the breast can-
cer polygenic risk score developed for women of Euro-
pean ancestry has a smaller effect size for Asian women, 
implying that the score does not predict breast cancer 
risk for Asian women as well as for European women 
[99]. Given that ~ 200 genetic loci have been found to 
explain breast cancer familial risk for European women 
whilst only a few for Asian women [100–103], our find-
ing that Asian and European women have similar magni-
tudes of breast cancer familial risk implies that there are 
more breast cancer genetic loci yet to be found for Asian 
women and the risk associated with known predisposi-
tion genes yet to be determined. Therefore, our finding 
could be informative for future studies to identify breast 

cancer genetic variants for Asian women and for breast 
cancer genetic research for both aetiology and risk pre-
diction that uses the multi-ancestry approach [103].

We tested for differences between the subgroups 
reported in the same studies but did not find any evidence 
that the familial risk differed by the woman’s age, meno-
pausal status, geographical region and type of relative or 
control type. Some of the findings were inconsistent with 
the results for women of European ancestry where the 
risk association decreases with familial relatedness and 
the woman’s age [1–3]. This inconsistency could be due 
to a low number of Asian studies reporting the estimates 
for these categories. There were only 10 studies about the 
association with family history in second-degree rela-
tives and 7 studies that reported age-specific risk by age 
of 50 years. Furthermore, we could only use two studies 
to test the difference in the risk by age of 50 years; such a 
low number of studies could have impacted our statistical 
power to find a difference.

The insufficient number of available studies also lim-
ited our ability to provide precise estimates for the risks 
associated with an affected mother or an affected sis-
ter, nor to detect the difference between the two types 
of first-degree relatives. Studies for women of European 
ancestry found that the risk associated with an affected 
sister is somewhat greater than the risk associated with 
an affected mother, especially for women younger than 
50 years old: the OR is 2.41 (95% CI 1.86, 3.12) for hav-
ing an affected mother and 3.18 (95% CI 2.15, 4.72) for 
having an affected sister [3]. A higher risk associated with 
affected sisters is consistent with that recessively inher-
ited genes or variants are implicated in breast cancer risk 
[9]. Our study suggests that more research is needed to 
better understand the variation in risk associated with 
the type of relatives for Asian women.

A familial relative risk of two does not necessar-
ily imply that every Asian woman with a family history 
should participate in cancer screening. However, women 
who have a strong family history should consider more 
frequent screenings [104, 105]. Albright et  al. [2], for 
example, found that women with more than five first-
degree relatives have a fivefold increased risk; however, 
we have no information on such number of affected rela-
tives in our included studies. Screening programme par-
ticipation rates in Asia are low, and knowledge, culture, 
attitude and feeling, and economic and logistical barriers 
were suggested to be the reasons [12, 106]. These poten-
tial barriers could be addressed by government subsidy 
plans, increasing awareness and being culturally sensitive 
when managing Asian families.

Family history, especially multi-generational one, is 
included as an important predictor in the risk models 
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that are commonly used for women of European ances-
try [4–7]. For Asian women, the Asian American Breast 
Cancer Study model has been shown to accurately pre-
dict risk for Asian Americans [107]; however, to the best 
of our knowledge, for women living in Asian countries, 
there are no widely used breast cancer risk models that 
consider family history.

Our study has several strengths, including searching 
published literature in three databases, using three search 
strategies to minimise the potential omission of eligible 
studies, quality assessment of the included studies, inves-
tigating breast cancer familial risk between several sub-
groups, and our results having moderate to high certainty 
according to the GRADE guidelines.

Nevertheless, in addition to the limitations men-
tioned above, other limitations need to be considered 
when interpreting our results. First, we defined Asian 
women as those who live or have origin in Asian coun-
tries in the United Nations geoscheme, but populations 
in these countries are not homogenous, especially in 
genetic ancestry. Second, although the included studies 
were from 25 countries and regions which is more than 
previous reviews [13, 14], due to the availability of lit-
erature, the included studies were not from every Asian 
country; therefore, our findings might not be applicable 
to the whole Asian population. Third, we only found four 
studies of Asian women in non-Asian countries, which 
might limit our ability to find a difference in the famil-
ial risk between them and those living in Asian countries. 
Fourth, recall bias, especially in case–control studies, 
could bias the findings of our included studies. Women 
with breast cancer might be more likely to recall having a 
family history than controls, which could bias the results 
away from null to overestimate the effect. On the other 
hand, it is possible that some women underreported their 
family history in either the case or control groups due to 
social and cultural reasons in Asia [108]. Validation of 
reported family history could reduce the recall bias and 
misclassification of the family history; however, this is 
expensive and time-consuming and thus might not be 
practical.

Conclusions
This systematic review and meta-analysis provided evi-
dence that family history is associated with an increased 
risk of breast cancer for Asian women, and the familial 
risk appears to be similar to those observed for women of 
European ancestry, suggesting there are similar familial 
factors implicated in breast cancer risk across ancestries. 
Genetic risk factors play a substantial role in explaining the 
familial risk, as similar familial risks were observed across 
different countries, living environments and cultures.
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