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Background: In the United Kingdom, breast cancer incidence is lower in South Asian and Black women than in White women, but
the extent to which this is due to known risk factors is unknown. In a large prospective study, we describe breast cancer incidence
by ethnicity, before and after adjustment for known risk factors for the disease.

Methods: Women were recruited into the Million Women Study in 1996–2001, when information on reproductive and lifestyle
factors known to influence the risk of breast cancer was obtained. Ethnicity was determined from study questionnaires and
hospital admission data. Cox regression models were used to calculate adjusted relative risks (RR) for incident breast cancer in
South Asians and Blacks compared with Whites.

Results: Analyses included 5877 South Asian, 4919 Black, and 1 038 144 White women in England. The prevalence of 8 out of the
9 risk factors for breast cancer examined, differed substantially by ethnicity (Po0.001 for each), such that South Asian and Black
women were at a lower risk of the disease than White women. During 12.2 years of follow-up incident breast cancer occurred in
217 South Asians, 180 Blacks, and 45 191 Whites. As expected, breast cancer incidence was lower in South Asians (RR¼ 0.82, 95%
CI 0.72–0.94) and Blacks (RR¼ 0.85, 0.73–0.98) than in Whites when the analyses were adjusted only for age and region of
residence. However, after additional adjustment for the known risk factors for the disease, breast cancer incidence was similar to
that of Whites, both in South Asians (0.95, 0.83–1.09) and in Blacks (0.91, 0.78–1.05).

Conclusion: South Asian and Black women in England have lower incidence rates of breast cancer than White women, but this is
largely, if not wholly, because of differences in known risk factors for the disease.

Breast cancer is the most common cancer in women in England,
with over 41 000 new cases diagnosed annually (Office for National
Statistics, 2012a). People of South Asian ethnicity represent the
largest ethnic minority in England and Wales (5% of total
population) and Blacks constitute the second largest ethnic
minority group (3%) (Office for National Statistics, 2012b).

South Asian and Black women are known to have a lower
incidence of breast cancer than White women, both in the United
Kingdom (Farooq and Coleman, 2005; Jack et al, 2009; National

Cancer Intelligence Network, 2009; Ali et al, 2010; Downing et al,
2011) and in the United States of America (Goggins and Wong,
2009; DeSantis et al, 2011; Siegel et al, 2012). The reasons for the
lower incidence of breast cancer in South Asian and Black women
are largely unexplained, as studies with sufficiently detailed
information to examine these differences are lacking.

Breast cancer incidence is known to be affected by reproductive,
lifestyle, and other factors (Key et al, 2001). Factors that are known
to have independent effects reducing the subsequent risk of breast
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cancer include an older age at menarche (Collaborative Group on
Hormonal Factors in Breast Cancer, 2012), increased parity and
duration of breastfeeding (Collaborative Group on Hormonal
Factors in Breast Cancer, 2002b), shorter stature (Green et al,
2011), and lower body mass index (Reeves et al, 2007). Factors
known to have independent effects increasing the subsequent risk of
breast cancer include greater alcohol consumption (Collaborative
Group on Hormonal Factors in Breast Cancer, 2002a), use of
menopausal hormone therapy (The Million Women Study
Collaborators, 2003), and a family history of the disease
(Collaborative Group on Hormonal Factors in Breast Cancer, 2001).

Little is known, however, about how the prevalence of these
factors among different ethnic groups in the United Kingdom
affects comparisons of breast cancer incidence by ethnicity. Using
data from a large prospective study, we report here on the
prevalence of risk factors for breast cancer among South Asian,
Black, and White women in England and on the incidence of breast
cancer in these groups, before and after adjusting for the risk
factors.

MATERIALS AND METHODS

Study population. The Million Women Study is a prospective
cohort study of 1.3 million women who were recruited when they
were invited for screening by the National Health Service (NHS)
Breast Screening Programme in England and Scotland from 1996
to 2001. At this time, routine invitations to attend breast screening
were provided to all women registered with a general practitioner
and aged between 50 and 64 years. Over 99% of women in the
study cohort have undergone mammographic screening. At
recruitment, women completed a questionnaire asking about
socio-demographic factors, their height, weight, alcohol consumption,
use of hormonal therapies, reproductive and medical history, and
place of birth. Full details of the study design and methods are
described elsewhere (The Million Women Study Collaborators,
2003) and questionnaires can be viewed at www.millionwomen
study.org. Study participants have been flagged on the NHS
Central Register, so that study investigators are routinely notified
of cancer registrations and deaths, including the date of each event
and information on the cancer site or cause of death, coded
according to the International Classification of Diseases, 10th
revision (World Health Organisation, 1992). To date, we have

complete follow-up on B99% of the study population. All
participants gave written consent for inclusion in the study, and
approval was obtained from the Oxford and Anglia Multi-Centre
Research Ethics Committee.

Determination of ethnicity. We used two sources of information
to ascertain ethnicity. All Million Women Study participants were
asked at recruitment about their place of birth and this was used to
derive country of birth. At resurvey 3 years later they were asked
‘To which ethnic group do you consider you belong?’; most women
were given a choice of ‘White’, ‘Asian’, ‘Black – Caribbean, African
etc.’ and ‘Other’ but early versions of the study questionnaire
included the option ‘South Asian’ instead of ‘Asian’.

Information on ethnicity was also obtained from hospital
admission records (Hospital Episode Statistics, HES) to which
study participants recruited in England were linked, using their
NHS number and date of birth. Hospital data in England have
collected information on ethnicity since 1995 (Department of
Health and NHS Health and Social Care Information Centre,
2005). In Scotland, information about ethnicity is not routinely
collected in hospital data, and so it was not possible to assess the
consistency of the ethnicity information provided by women
recruited in Scotland (n¼ 117 120). These women were not
included in the analyses.

In assigning ethnicity, the ethnicity reported in the Million
Women Study took priority over that reported in HES data which
was only used to supplement the Million Women Study
information. Table 1 shows in detail how ethnic groups were
defined in the analysis. To assess the robustness of these
definitions, we examined the consistency of ethnicity information
for the women who had ethnicity recorded in more than one data
source.

Analysis. We compared characteristics of women by their
ethnicity, for South Asian, Black, and White women. Women
with unknown ethnicity (n¼ 152 323) were omitted from the
analysis as were women with a cancer (other than non-melanoma
skin cancer, ICD-10, C44) registration before recruitment
(n¼ 37 808). Cox regression models, with age as the underlying
variable, were used to calculate relative risks (RRs) of breast cancer
(ICD-10, C50) in each of South Asian and Black women compared
with White women. Eligible women contributed person-years from
the date of recruitment until the date of first registration of any
cancer (other than non-melanoma skin cancer), emigration, death

Table 1. Definitions of ethnicity used in the analysis

Ethnicity Criteria (fulfil any of the below)

South Asian (a) Reported on the Million Women Study questionnaire that ethnic group was ‘South Asian’, or (b) reported on the Million Women Study
questionnaire that ethnic group was ‘Asian’ and that they were not born in China, Hong Kong, Malaysia, Japan, the Philippines, Thailand, Burma,
Singapore, Vietnam or Iran, or (c) ethnic group could not be determined from the Million Women Study (‘Other’, not stated or missing) but
recorded as being of Indian, Pakistani, or Bangladeshi ethnicity on one or more HES records

Black (a) Reported on the Million Women Study questionnaire that ethnic group was ‘Black’, or (b) ethnic group could not be determined from the
Million Women Study but recorded as being of ‘Black’ ethnicity on one or more HES records

White (a) Reported on the Million Women Study questionnaire that ethnic group was ‘White’, or (b) ethnic group could not be determined from the
Million Women Study but recorded as White on all their HES records with stated ethnicity

Othera (a) ‘Other’, not stated or missing ethnicity according to the Million Women Study and who could not be assigned to South Asian, Black, or White
ethnic groups from HES records, or (b) reported on the Million Women Study questionnaire that ethnic group was ‘Asian’ and that they were born
in China, Hong Kong, Malaysia, Japan, the Philippines, Thailand, Burma, Singapore, Vietnam, or Iran (i.e., not South Asian), or (c) inconsistent
recording of ethnicity

Abbreviation: HES¼Hospital Episode Statistics.
aThe largest specific ethnic group included under ‘Other’ was Chinese women, defined as: (a) reported on the Million Women Study questionnaire that ethnic group was ‘Asian’ and that they
were born in China, Hong Kong, Malaysia or Singapore, or (b) ethnic group could not be determined from the Million Women Study but recorded as being of ‘Chinese’ ethnicity on one or more
HES records.
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from any cause or the end of follow-up, whichever was the earliest.
The end of follow-up was 31 December 2010 for cancer registry
regions East Anglia, Thames, Trent, North West (Mersey), and
North West (Manchester/Lancashire); 30 June 2011 for Oxford
and North Yorkshire regions, and 31 December 2011 for South
West and West Midlands regions.

Initially, analyses were adjusted for age and region of residence
(9 regions, representing the areas covered by cancer registries in
England). We then investigated the effects of additional adjust-
ments for nine risk factors for breast cancer, one at a time, and
finally for all nine factors simultaneously. These risk factors were
an index of socioeconomic status (in quintiles, of the Townsend
score for area of residence; Townsend et al, 1988), age at menarche
(o13, 13–14, and 15þ ), parity and age at first birth (nulliparous,
ageo25 at first birth and parity 1–2, age at first birth 25þ and
parity 1–2, age at first birth o25 and parity X3, age at first birth
25þ and parity X3) and breastfeeding (ever, never), body mass
index (o25, 25 to o30, 30þ kgm� 2), height (o160 cm, 160 to
o165 cm, 165þ cm), alcohol consumption (non-drinker, o7
drinks per week, 7þ drinks per week), use of menopausal
hormone therapy (current, never, past), and family history of
breast cancer (having or not having an affected first-degree
relative). Where there were missing values for a woman in any of
the adjustment variables, they were assigned to a separate category
for that adjustment. Fewer than 2% of women had missing values
for any single adjustment variable, and they were assigned to a
separate category for that adjustment, so that exactly the same
women were included in each analysis.

RESULTS

Using both Million Women Study and HES ethnicity data, we were
able to assign ethnicity to 87% (1 056 992/1 209 315) of the women
recruited in England who did not have a prior cancer. Of these
1 056 992 women, 5877 were South Asian, 4919 were Black, and
1 038 144 were White (Table 2). Their average ages at recruitment
were 55.3 (standard deviation (s.d.) 4.6), 56.6 (s.d. 4.7), and 56.2
(s.d. 4.9) years, respectively.

Table 2 shows the socio-demographic and lifestyle
characteristics of women at recruitment. Large differences
by ethnic group were seen for all the factors examined (Po0.001
for each comparison). For example, almost two-thirds of the
South Asian and Black women, compared with one-third
of the White women, were in the lowest deprivation tertile.
South Asian and Black women had more children than White
women, were more likely to breastfeed them, and were less
likely to drink alcohol and to have a first-degree relative with breast
cancer. South Asian and Black women were less likely to use
hormone therapy for the menopause compared with White
women, but the overall duration of use among current users was
similar across the three ethnic groups (on average about 5 years).
With the exception of body mass index, the ethnic differences in
characteristics shown in Table 2 would be expected to reduce
breast cancer risk in South Asian and Black women compared with
White women.

During an average follow-up period of 12.2 years, there were
217 incident breast cancers in South Asians, 180 in Blacks, and
45 191 in Whites. The separate effect of each of the variables on the
RRs for breast cancer in South Asian and Black women compared
with White women is shown in Table 3. For South Asian compared
with White women, the RR of breast cancer was significantly
reduced when the risk estimates were adjusted by age and region
only (RR¼ 0.82, 95% CI 0.72–0.94; P¼ 0.004). Additional
adjustment, separately by each of the nine above-mentioned risk
factors brought some of the RR estimates slightly closer to 1.0, in
particular those for childbearing and breastfeeding, height, alcohol
consumption, and use of menopausal hormone therapy. After
simultaneous adjustment for all factors, the risk of breast cancer in
South Asian women was similar to that of White women
(RR¼ 0.95, 95% CI 0.83–1.09; P¼ 0.5).

For Black compared with White women, the RR of breast cancer
was also significantly reduced when the risk estimates were
adjusted by age and region only (RR¼ 0.85, 95%CI 0.73–0.98;
P¼ 0.03). Additional adjustment separately by the nine above-
mentioned risk factors brought some RR estimates slightly closer to
1.0 (except for adjustment for body mass index, as Black women
have a higher average body mass index than White women,
Table 2). After simultaneous adjustment for all factors, the risk of

Table 2. Characteristics at recruitment of South Asian, Black, and White women in England, and details of follow-up

Ethnic group

South Asian Black White

Number of women 5877 4919 1 038144

Characteristics at recruitment*

% (n) in most deprived tertile 64 (3765) 69 (3385) 33 (338 392)
Age at menarche (years), mean (s.d.) 13.7 (1.6) 13.6 (1.8) 13.0 (1.6)
Number of children (all women), mean (s.d.) 2.7 (1.6) 2.9 (1.8) 2.1 (1.2)
Age (years) at first birth (parous women), mean (s.d.) 23.8 (4.9) 22.2 (4.7) 23.8 (4.3)
% (n) ever breastfed a child (parous women) 85 (3050) 83 (2486) 69 (506 547)
Body mass index (kgm�2), mean (s.d.) 26.3 (4.6) 28.1 (5.2) 26.2 (4.7)
Height (cm), mean (s.d.) 157.7 (6.7) 161.8 (7.1) 162.1 (6.7)
% (n) non-drinker of alcohol 75 (4266) 38 (1829) 23 (240 220)
% (n) current user of menopausal hormone therapy 22 (1261) 29 (1350) 35 (355 731)
% (n) with first-degree relative with breast cancer 5 (312) 7 (340) 10 (98 709)

Follow-up

Women years of follow-up (1000 s) 69.9 56.3 12 127.4
Number of incident breast cancers 217 180 45191

*Po0.001 for each comparison.
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breast cancer in Black women was similar to that of White women
(RR¼ 0.91, 95% CI 0.78–1.05; P¼ 0.2).

Among the 1 056 992 women included in the analyses, 8052
women were classified as being of ‘Other’ ethnicity, and among
these women 345 incident breast cancers were recorded. The
largest specific ethnic group included in this ‘Other’ category was
Chinese women (976) among whom 30 incident breast cancers
were recorded. The associated RRs for breast cancer were 0.70
(0.49–1.01) adjusted for age and region only, and 0.75 (0.53–1.08)
after simultaneous adjustment for all the factors listed in Table 3.

The HES data distinguish between South Asian and Chinese
ethnicities, but the Million Women Study does not. Therefore, it
was possible to validate the use of country of birth to assign women
to South Asian on the basis of self-reported ethnicity and country
of birth where no HES record was available. Of the women who
were recorded in the Million Women Study as Asian and born in
Pakistan, Bangladesh, or India, 89% were recorded as having a
South Asian ethnicity in HES records. By contrast, of the women
recorded in the Million Women Study as Asian and born in China,
Japan, Hong Kong, Malaysia, the Philippines, Thailand, Burma,
Singapore, or Iran, only 8% were recorded as having a South Asian
ethnicity in HES records but 80% were recorded as Chinese.
Among women who according to Million Women Study records
were Black and born in the Caribbean, United States, or Africa,
89% were recorded as Black in HES records.

DISCUSSION

These findings indicate that the lower incidence rates of breast
cancer seen in South Asian and Black as compared with White
women in England are largely, if not wholly, because of differences
in known risk factors for the disease. Once adjustments were made
for risk factors including age at menarche, height, childbearing and
breastfeeding history, alcohol consumption, and use of menopausal
hormone therapy, South Asian and Black women were shown to
have similar breast cancer risks to White women.

To our knowledge, this is the first study in the United Kingdom
able to compare breast cancer incidence in South Asian, Black, and
White women, adjusting for most known risk factors for the

disease. We found large differences between ethnic groups in the
known risk factors; such differences have been reported previously
in regional studies in England (Modood et al, 1997; dos Santos
Silva et al, 2003; Velikova et al, 2004; Farooq and Coleman, 2005;
McCormack et al, 2008; Jack et al, 2009). When our findings on
breast cancer incidence were adjusted only by women’s age and
region of residence, South Asians and Blacks were found to have
lower risks of breast cancer than Whites, which is consistent with
results from cancer registries, where adjustments could only be
made by age and geographical location, and sometimes by
socioeconomic status (Farooq and Coleman, 2005; National
Cancer Intelligence Network, 2009; Ali et al, 2010).

Examining the differences in breast cancer incidence in women
of different ethnic groups is of interest. A study in the United States
(US) found that the lower breast cancer incidence observed in
Hispanics, American Indian/Alaskan Native, and Asian/Pacific
Islanders, but not African Americans, compared with White
women were accounted for by known risk factors (Chlebowski
et al, 2005). However, the ethnic composition of the US population
bears little resemblance to that of the United Kingdom. Both have
their unique historical migration patterns, and as a consequence of
this, findings for the US, or indeed elsewhere, have limited
relevance to the UK setting. Most women from minority ethnic
groups in the Million Women Study are first-generation migrants
from South Asia, the Caribbean, and Africa (Office for National
Statistics, 2010).

An important strength of this work is its use of data from a
prospective study of over one million women. This means there are
sufficient numbers of women in the age range and ethnic groups
considered to give a robust analysis. As, in each of the minority
ethnic groups considered here, only a small proportion are aged 50
and above, a large data set is required to conduct a study of ethnic
differences in this age range. And even in this large data set the
South Asian and Black groups cannot be further differentiated as
the number of incident breast cancers in the component groups
would be insufficient to give a robust analysis. Thus, any
differences within the South Asian and Black ethnic groups could
not be examined by this study. Other strengths of this study are
that information on risk factors for breast cancer is collected
before cancer diagnosis, and women are followed up for cancer
incidence and death using the comprehensive national registration
system.

The limitations of the study include a potential recruitment bias
in that recruitment into the Million Women Study covered about
50% of areas covered by the NHS Breast Screening Programme in
England. As London, with its high proportion of the population
from ethnic minorities, is underrepresented in the Million Women
Study, the prevalence of ethnic minorities is lower in this study
than in the overall population of England. A representative
national survey in Great Britain found no significant differences by
ethnicity in the proportion who attended for screening mammo-
graphy (Moser et al, 2009), although in some localities the uptake
of mammographic screening has been reported to be lower for
South Asian and Black women than for White women (Szczepura
et al, 2008; Renshaw et al, 2010). Other limitations include a lack of
genetic information on participants in the Million Women Study.
The Million Women Study is restricted to women aged 50–64 at
recruitment to the study; the average follow-up of around 12 years
results in women aged 50–75 being included in the analysis. This is
a study of breast cancer in older women, and comparisons with
other age groups are not possible.

In the United Kingdom, ethnicity is taken as self-defined (Office
for National Statistics, 2003). A further strength of this work is that
we used self-reported data on ethnicity from two independent
sources, the Million Women Study and hospital admission (HES)
data. Million Women Study data were taken as the primary source
of information and, where necessary, were supplemented by

Table 3. Relative risk (RR) for breast cancer in South Asian and Black
compared with White women in England, adjusted by various factors

South Asian vs
White RR (95% CI)

Black vs
White RR (95% CI)

Number of incident
breast cancers

South Asian women:
217

Black women:
180

Adjusted by age and
region only

0.82 (0.72–0.94) 0.85 (0.73–0.98)

Additional adjustment, separately by:

Deprivation 0.83 (0.72–0.95) 0.86 (0.74–0.99)
Age at menarche 0.83 (0.72–0.94) 0.85 (0.74–0.99)
Childbearing and
breastfeeding history

0.84 (0.74–0.96) 0.88 (0.76–1.02)

Body mass index 0.82 (0.72–0.94) 0.84 (0.72–0.97)
Height 0.86 (0.75–0.98) 0.85 (0.74–0.99)
Alcohol consumption 0.86 (0.75–0.99) 0.87 (0.75–1.01)
Use of menopausal
hormone therapy

0.85 (0.75–0.98) 0.87 (0.75–1.00)

First-degree relative with
breast cancer

0.84 (0.73–0.96) 0.86 (0.74–0.99)

Simultaneous
adjustment by all the
above

0.95 (0.83–1.09) 0.91 (0.78–1.05)
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ethnicity as recorded in HES records. Specifically, HES ethnicity
data were drawn on for about one-third of the study population
who did not respond at 3-year resurvey (when the questionnaire
asked about ethnic group) or whose response at resurvey could
not be classified to an ethnic group (2% of responders). The
completeness of recording of ethnicity in HES has improved
recently; the proportion of episodes where the ethnic code was
recorded as ‘Not known’ or ‘Not stated’ declined from 24% in
2004–2005 to 9% in 2009–2010 (HES Online, 2011). Our findings
also suggest that the HES coding of ethnicity is fairly reliable, in
that there was good agreement for those defined as South Asian
and Black where ethnicity information was available from both
data sets.

The results of this study suggest that the ethnic differences in
breast cancer incidence currently observed in England are
largely due to ethnic differences in reproductive and lifestyle
factors. Previous meta-analyses reported no significant varia-
tion by women’s ethnicity of the effects of equivalent exposures
to breastfeeding and childbearing (Collaborative Group on
Hormonal Factors in Breast Cancer, 2002b), alcohol consump-
tion (Collaborative Group on Hormonal Factors in Breast
Cancer, 2002a), use of menopausal hormone therapy
(Collaborative Group on Hormonal Factors in Breast Cancer,
1997), and of a family history of breast cancer (Collaborative
Group on Hormonal Factors in Breast Cancer, 2001) on breast
cancer risk. Acculturation among migrants to the United
Kingdom is known to be associated with changes in health
behaviours such as alcohol consumption and breastfeeding
(Hawkins et al, 2008), and reproductive factors, including
parity and age at first birth, differ between first- and second-
generation migrants (Leon and Moser, 2012). Consequently,
likely changes in exposures to risk factors for breast cancer by
younger generations may well alter ethnic differences in breast
cancer incidence in the future.
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