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ORIGINAL REPORTS: CANCER

RACIAL DIFFERENCES IN MORTALITY FROM OBESITY-RELATED CHRONIC DISEASES IN

US WOMEN DIAGNOSED WITH BREAST CANCER

Objective: Previous studies have focused on
racial differences in cancer-specific mortality
among US women diagnosed with breast can-
cer. In view of rising prevalence rates of obe-
sity and persistent racial differences in obesity
in the United States, this study considered risk
of death from obesity-related causes.

Methods: For 233,329 women diagnosed with
invasive breast cancer in 9 SEER areas in
1975–1995, all with at least 5 years of poten-
tial follow-up after diagnosis, Cox proportional
hazards regression was used to analyze relative
risks (RRs) of death (underlying cause) from 4
obesity-related chronic diseases (diabetes mel-
litus, hypertension, coronary heart disease or
CHD, and cerebrovascular disease) for
‘‘White,’’ ‘‘African-American,’’ and ‘‘Asian-
American’’ patients.

Results: RRs were statistically significantly
higher for African Americans vs Whites for the
4 obesity-related causes, and for diabetes in
Asian Americans vs Whites.

Conclusions: Interventions must be designed
to address these racial disparities among wom-
en diagnosed with breast cancer. (Ethn Dis.
2004;14:463–468)
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INTRODUCTION

An estimated 203,500 invasive
breast cancers were diagnosed in US
women in 2002.1 The primary-care
needs of the large number of breast can-
cer survivors include weight loss and
‘‘careful management of other existing
conditions that may affect mortality
from either breast cancer or other caus-
es,’’ such as diabetes mellitus, hyperten-
sion, and hyperlipidemia.2 For breast
cancer patients identified through pop-
ulation-based cancer registries, survival
rates improved over time, but racial dif-
ferences in risk of death from breast
cancer persisted, while deaths attributed
to causes other than cancer and to un-
known cause were excluded.3 In a meta-
analysis of studies of patients diagnosed
with various cancers (including breast)
at comparable stages and who were re-
ceiving comparable treatment, exclusion
of non-cancer causes of death reduced
Black-White differences in survival
rates; however, the need to address racial
disparities in co-morbid conditions
among cancer patients was also recog-
nized.4 Co-morbidity at diagnosis is as-
sociated with higher risk of death from
breast cancer, and from causes other
than breast cancer.5

For this report, risk of death from
obesity-related chronic diseases was ex-
amined by race and time period of di-
agnosis in a large sample of US women
diagnosed with invasive breast cancer.
Obesity-related diseases are important
because of the rising prevalence rates of
obesity in the US population, including
all racial-ethnic groups, and due to the
persistently high prevalence of obesity in
African-American women, shown by

measured weight/height6 and by self-re-
ported weight/height.7

METHOD

The database1,8 involved the 9 geo-
graphic areas (Atlanta, Ga; Connecticut;
Detroit, Mich; Hawaii; Iowa; New
Mexico; San Francisco-Oakland, Calif;
Seattle, Wash; and Utah) covered since
1975 by the US National Cancer Insti-
tute’s Surveillance, Epidemiology and
End Results (SEER) Program of high-
quality population-based cancer regis-
tries. Due to the absence of high-quality
cancer registries in some states, SEER
data are often used to estimate cancer
trends in the entire United States. The
database included follow up until date
of death, date of last contact if not
known to have died, or Dec. 31, 2000.
Years of diagnosis were divided into
time periods of 1975–1979, 1980–
1984, 1985–1989, and 1990–1995, to
allow for at least 5 years of potential fol-
low up after diagnosis for all patients.
For analyses of 10-year follow up, years
of diagnosis 1975–1979, 1980–1984,
and 1985–1990 were used.

The 4 obesity-related non-cancer
causes of death (underlying cause, coded
to ICD 8, 9, or 10) selected were dia-
betes mellitus (ICD codes 250 or F10–
14), hypertension (codes 400–405 or
I10–15), coronary (ischemic) heart dis-
ease (CHD) (codes 410–414 or I20–
25), and cerebrovascular disease (codes
430–438 or I60–69). The estimated at-
tributable risk for obesity is higher for
type 2 diabetes (20%–90%) than for the
other diseases.9,10 Body mass index
(BMI) is associated with risk of hyper-
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tension, CHD, and diabetes in both
Blacks and Whites,11 and intentional
weight loss reduces the risk for at least
some of these diseases in both racial
groups.12 Cardiovascular diseases ac-
count for a third of the Black-White
disparity in premature mortality, or po-
tential years of life lost, due more to hy-
pertension than CHD, but diabetes
mellitus is also important.13

International Classification of Dis-
eases for Oncology, Version 2 (ICD-O-
2) site codes C50.0–50.9 for invasive
breast cancer were used, after excluding
lymphomas, as in SEER reports.1,8 All
237,170 women in the 9 SEER areas
diagnosed with invasive breast cancer as
their only or first primary cancer in
1975–1995 were originally selected. In-
cluded were 208,176 with race coded as
‘‘White,’’ and 17,682 coded as ‘‘Black’’
(African American). ‘‘Japanese’’ (3,527),
‘‘Chinese’’ (2073), and ‘‘Filipino’’
(1,871) were combined, as in a previous
study,3 as ‘‘Asian American.’’ Excluded
were 1,168 patients of unknown race,
and small numbers of patients coded as:
‘‘Hawaiian’’ (1,371); ‘‘American Indian/
Aleutian/Eskimo’’ (615); or other spe-
cific groups with ,200 patients. Anal-
yses using the SEER ‘‘Spanish surname
or origin’’ variable are not tabulated be-
cause studies have demonstrated sub-
stantial misclassification of Hispanics
(especially women) in cancer registries,

compared to self-reported Hispanic eth-
nicity.14 Only 6,633 patients were coded
as ‘‘Spanish surname/origin’’ Whites,
and their exclusion from all Whites had
little effect on the results (data not
shown). Methods used by hospitals to
obtain information on race-ethnicity are
undocumented.14 Repeatability of hos-
pital coding may be highest for African
Americans, but apparently only small
samples of Asian-American patients
have been studied.15

Cox proportional hazards regression
was used to obtain relative risks (RRs),
or hazard ratios for death, from the se-
lected causes for independent variables
(age, race, and time period of diagnosis).
The younger mean age at diagnosis for
the non-White groups (ie, 57.0 years for
African Americans, and 57.1 years for
Asian Americans) compared to Whites
(61.9 years) affects mortality analyses,
but age at diagnosis was included as a
continuous variable, while other vari-
ables were categorical.

SEER historical stage at diagnosis
(ie, local, regional, distant, or un-
known)1,8 was included in all models of
risk of death from breast cancer. Stage
was also included in some models for
the 4 chronic diseases, because use of
certain adjuvant cancer therapies has
been associated with adverse cardiovas-
cular effects.2 While adjuvant treatment
is under-reported in SEER registries,
and chemotherapy is not included in
the public-use file,8 treatment differs by
stage, and stage differs by race. Roughly
parallel lines for the racial groups, used
as strata in stratified models, in log-mi-
nus-log (LML) survival plots16 support-
ed the assumption of proportionality of
hazards for race. Survival times were
censored at either 5 or 10 years to pro-
vide equal duration of follow-up among
groups. Confidence intervals (95% CIs)
on RRs were based on the normal dis-
tribution.16

RESULTS

Using Whites as the reference cate-
gory in the proportional hazards mod-

els, adjusted RRs were statistically sig-
nificantly elevated for African Ameri-
cans, but not Asian Americans, for all
causes, for each of the 4 chronic diseases
(diabetes, hypertension, cerebrovascular
disease, and CHD), unknown cause,
and breast cancer (with stage included
in the model) (Table 1). Relative risks
(RRs) were statistically significantly re-
duced for Asian Americans vs Whites
for CHD and for breast cancer, but not
for hypertension (1.44, not statistically
significant). For 10-year follow up, find-
ings were similar except that the RR for
diabetes in Asian Americans vs Whites
was statistically significantly elevated
(Table 1). For death from any of the 4
chronic diseases, racial differences were
consistent within each age group: ,50
years, 50–59 years, 60–69 years, and
70–79 years. For those aged 801 years,
the risk of death was found to be slight-
ly lower in African Americans than
Whites.

In analyses controlling for stage at
diagnosis, data for 10-year potential fol-
low up are shown because of larger
numbers of deaths than at 5-year follow
up. Relative risks (RRs) for death from
any of the 4 chronic diseases for African
Americans vs Whites, and Asians vs
Whites (Table 2), were similar to those
shown in Table 1. The RRs adjusted for
stage were much lower for death from
the 4 chronic diseases than for death
from breast cancer (Table 2). Adjusted
RRs declined after years of diagnosis
1975–1979, but the racial differences in
RRs for death from any of the 4 chronic
diseases were evident in a similar model
(not shown) limited to diagnoses in
1985–1990. The RRs were 1.31 (95%
CI51.18–1.46) for African Americans
vs Whites, and 0.83 (95% CI50.68–
1.01) for Asian Americans vs Whites.

DISCUSSION

Study limitations include the use of
SEER data as representative of the entire
United States, in the absence of data on
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Table 1. Relative risks (RRs) for death from all causes, four chronic diseases, breast cancer, and unknown cause by racial group:
Cox proportional hazards regression models

Cause of Death

5-Year Follow-up (Diagnosed 1975–1995)

White*
(N5208,176)

No.† RR

African American
(N517,682)

No. RR 95% CI

Asian American
(N57,471)

No.† RR 95% CI

All causes
Four chronic

Diabetes
Hypertension
CHD
Cerebrovascular

Breast cancer
Unknown cause

57,506
8,620

535
396

5,513
2,176

34,926
1,525

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

6,958
685
82
75

382
148

4,876
203

1.81
1.55
2.67
3.48
1.36
1.35
1.58
1.93

1.77–1.86
1.43–1.68
2.10–3.35
2.71–4.47
1.23–1.51
1.14–1.59
1.53–1.63
1.66–2.23

1,379
140
16
13
70
41

926
66

0.75
0.78
1.09
1.44
0.63
0.93
0.83
1.28

0.71–0.79
0.62–0.92
0.92–1.27
0.82–2.50
0.49–0.79
0.68–1.27
0.77–0.85
1.00–1.63

Cause of Death

10-Year Follow-up (Diagnosed 1975–1990)

White*
(N5149,032)

No.† RR

African American
(N512,007)

No. RR 95% CI

Asian American
(N54,778)

No.† RR 95% CI

All causes
Four chronic

Diabetes
Hypertension
CHD
Cerebrovascular

Breast cancer
Unknown causes

70,060
11,502

659
506

7,418
2,919

39,192
2,226

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

6,844
798
82
92

445
179

4,421
228

1.61
1.45
2.36
3.72
1.26
1.30
1.43
1.67

1.56–1.65
1.35–1.56
1.88–2.97
2.98–4.66
1.15–1.39
1.12–1.51
1.38–1.47
1.45–1.91

1,536
174
27
13
88
46

984
77

0.74
0.76
1.64
1.21
0.61
0.82
0.81
1.10

0.7–0.78
0.66–0.89
1.11–2.40
0.70–2.10
0.49–0.75
0.61–1.09
0.76–0.86
0.88–1.38

Note: Age (continuous variable) and time period of diagnosis were also included in all the models; the models for breast cancer also included stage at diagnosis. White
was the reference category for the race variable.

CHD5coronary heart disease; CI5confidence interval.
* Reference category in regression model.
† Number of deaths (total or by underlying cause).

survival of cancer patients throughout
the country. Comparisons of cancer
mortality rates and trends in SEER areas
with the entire United States have
shown only small differences, however.17

Using census data, the SEER population
(in 198 counties) is more affluent and
more urban than the non-SEER popu-
lation, but the proportion of the pop-
ulation that is White differs little from
all other counties (78.1% vs 80.5%),18

and SEER registries were selected (in
part) to obtain substantial numbers of
minority cancer patients.19

Other limitations include the inabil-
ity to control for socioeconomic status
(SES), because cancer registries have
been unable to obtain SES indicators
from individual patients. Also, county
of residence was the only variable avail-
able8 for use as an ecologic indicator of
SES. In addition, numbers of deaths

from unknown cause were substantial
and RRs differed by race (Table 1), and
resulting biases in cause-of-death analy-
ses by race are unknown. There are un-
certainties in the accuracy of SEER data
on race (especially ‘‘Asian’’ groups), the
racial groups are heterogeneous, and
data using ‘‘Spanish surname or origin’’
were not tabulated. An expert panel of
the North American Association of
Central Cancer Registries has recom-
mended new guidelines for ‘‘indirect’’
identification of Hispanic persons.20

However, the required data on maiden
name, birthplace, and marital status are
frequently missing from central cancer
registries.21

Mortality from breast cancer was not
the focus of this study, but breast cancer
was the leading underlying cause of
death for both 5-year and 10-year fol-
low up (Table 1). The racial differences

in RRs for death from breast cancer (Ta-
ble 1) are close to those previously re-
ported using SEER data.3 When both
treatment and stage are similar, or close-
ly controlled in analyses, however, resid-
ual Black-White differences in risk of
death from breast cancer may be small,
and control for SES is often not includ-
ed.4,22

The substantial numbers of deaths
from the 4 obesity-related non-cancer
causes (Table 1) are consistent with ev-
idence from studies of smaller samples
of breast cancer patients.5,23 Among
1,800 post-menopausal patients diag-
nosed in 1992 at age 551 years from 6
SEER registries, 51.3% of the 263
deaths in the 30-month follow up were
from breast cancer (underlying cause),
and 17.1% from heart disease.3 In the
present study, which included all ages at
diagnosis, the 4 chronic diseases ac-



466 Ethnicity & Disease, Volume 14, Autumn 2004

OBESITY-RELATED MORTALITY AMONG BREAST CANCER PATIENTS - Polednak

Table 2. Relative risks (RRs) for death within 10 years after diagnosis of breast
cancer, including stage at diagnosis of breast cancer: Cox proportional hazards re-
gression models

Predictor

Underlying Cause of Death

Breast Cancer

RR 95% CI

Any of Four
Chronic Diseases*

RR 95% CI

Year of diagnosis
1975–1979
1980–1984
1985–1990

1.00
0.93
0.76

Referent
0.91–0.95
0.74–0.78

1.00
0.80
0.66

Referent
0.76–0.83
0.63–0.68

Stage
Local
Regional
Distant
Unknown

1.00
3.42

17.64
4.50

Referent
3.34–3.50

17.13–18.16
4.31–4.70

1.00
1.17
1.59
1.32

Referent
1.12–1.21
1.45–1.74
1.22–1.42

Race
White
African American
Asian American

1.00
1.43
0.81

Referent
1.38–1.47
0.76–0.86

1.00
1.42
0.77

Referent
1.32–1.53
0.66–0.89

Note: Age at diagnosis (as a continuous variable) was also included in both models.
CI5confidence interval.
* See Table 1 and text.

counted for 9,445 deaths at 5-year fol-
low up, and 12,474 at 10-year follow
up (Table 2), or about 15% of all
deaths. For 10-year follow up of patients
diagnosed at age 601 years, the figure
was 22.4% (11,723/52,309). The tem-
poral decline in RRs for any of the 4
obesity-related chronic diseases, relative
to the earliest period of diagnosis
(1975–1979) (Table 2), is consistent
with the temporal declines in hyperten-
sion, cerebrovascular disease and CHD
in US women in all race and sex
groups.9 Most of the decline in CHD
mortality since 1980 may reflect im-
proved medical care of CHD pa-
tients.9,24

It might be hypothesized that med-
ical follow up of patients during the first
few years after the diagnosis of breast
cancer could result in smaller racial dif-
ferences in risk of death from non-can-
cer chronic diseases than those found in
the general US population. However,
racial differences in RRs were apparent
both at 5 and 10 years of potential fol-
low up (Table 1). Noteworthy in this
regard are the higher RRs for Black,

compared to White, breast cancer pa-
tients for diabetes, hypertension, CHD
and cerebrovascular disease, vs the high-
er RRs for death from diabetes, but not
CHD or cerebrovascular disease, in
Asian American vs White patients, using
10-year follow up (Table 1). These latter
findings among breast cancer patients
are similar to those for the general US
population,9 showing that age-adjusted
mortality rates for diseases of the heart
in 1999 were 35% higher for African-
American females compared to Whites,
and 56% lower for Asian Americans/Pa-
cific Islanders than for Whites, whereas
1999 mortality rates for diabetes were
higher for both Blacks and Asian/Pacific
Islanders than for Whites.25 Asian
Americans, or specific subgroups (espe-
cially Japanese Americans), have higher
prevalence rates of type 2 diabetes mel-
litus than Whites, and an increased
prevalence of nephropathy,26 despite ex-
hibiting lower BMI; one possible expla-
nation involves central adiposity.27 Ris-
ing breast cancer incidence rates in the
Asian-American female population cov-
ered by the Los Angeles County CA

SEER registry, mainly for Japanese
Americans,28 suggest that diabetes con-
trol in Asian-American breast cancer pa-
tients will increase in importance.

Chemotherapy and radiotherapy for
breast cancer have been associated with
a slightly elevated risk of death from
heart diseases,3 although a recent cohort
study found no evidence for excess mor-
bidity and mortality from CHD after
10 years of follow up among women
treated with radiotherapy to the left
breast.29 The impact of cancer treatment
on racial differences in cardiovascular
disease mortality among breast cancer
patients is unlikely. While routinely re-
ported SEER data on adjuvant therapy
are incomplete, other evidence suggests
that use of adjuvant treatments for
breast cancer tends to be less frequent
in minority groups than in Whites.30,31

Also, while later stage at diagnosis is as-
sociated with receipt of chemotherapy,30

the results of Cox proportional hazards
models for risk of death from the 4
chronic diseases were similar, whether
stage was excluded (Table 1) or included
(Table 2). A recent study found lower
risk of hospitalization for acute myocar-
dial infarction among elderly survivors
of early-stage postmenopausal breast
cancer, compared to other Medicare
beneficiaries, possibly due to the effects
of treatment of some breast cancer pa-
tients with the selective estrogen recep-
tor modulator tamoxifen.32

The much smaller adjusted RRs for
later vs earlier stage at diagnosis for
death from any of the 4 chronic diseases
than for death from breast cancer (Table
2) suggest limited inaccuracies in distin-
guishing breast cancer from other
chronic diseases as the underlying cause
of death.33 The weak association be-
tween stage at diagnosis and risk of
death from chronic diseases (Table 2)
also could reflect uncontrolled effects of
SES, as well as a possible impact of the
poorer health status of late-stage breast
cancer patients on mortality from non-
cancer causes of death.5

The higher prevalence of obesity in
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African-American women, compared to
Whites,6,7 is undoubtedly only one fac-
tor explaining the racial differences in
risk of death from the chronic diseases
examined. Among elderly US breast
cancer patients in SEER areas, Medicare
data have shown statistically significant-
ly lower odds ratios for African-Ameri-
can vs White women for receipt of two
or more preventive services, including
blood lipid testing.34 Similar studies are
needed, and should include younger pa-
tients and other specific preventive
health services in various racial-ethnic
groups. Tailored interventions have
been advocated to improve quality of
management of chronic conditions,
with a national goal of reducing or elim-
inating racial-ethnic disparities in rates
of cardiovascular disease and diabetes.35

This goal should include addressing ra-
cial disparities in deaths from chronic
diseases among breast cancer patients.
Weight gain may occur after chemo-
therapy for breast cancer.36 Clinical trials
on reducing weight,36 along with chang-
ing diet and exercise patterns should be
designed for breast cancer patients37,38 in
order to establish interventions for fur-
ther reducing risks of death from chron-
ic diseases, and addressing racial dispar-
ities in these risks. Analyses of racial-
ethnic disparities will be enhanced by
data on survival for Los Angeles County,
and San Jose-Monterey, Calif, beginning
with diagnoses in 1992, and for addi-

tional registries including the rest of
California, which were added to the
SEER Program in 2002.1
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