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IN THE UNITED STATES, 5-YEAR SUR-
vival after a cancer diagnosis is
poorer for blacks than for whites—
from 1992 to 1997, the figures were

52% and 63%, respectively.1 Large, well-
designed epidemiologic studies have ex-
plored possible reasons for this dispar-
ity. Differences in factors such as stage
at diagnosis, socioeconomic status, and
health insurance coverage, though
present, do not appear to be entirely re-
sponsible.2-4 For example, the Na-
tional Cancer Institute sponsored a
Black-White Cancer Survival Study,
which compared survival for blacks and
whites with cancer of the colon, breast,
uterus, and bladder. The poorer sur-
vival rates that were observed for blacks
with all 4 cancer types persisted after
adjustment for both clinical and socio-
economic characteristics.5-8 Because
these factors do not appear to explain
the racial difference in survival, the
theory that cancers afflicting blacks may
be fundamentally more aggressive due
to biological or genetic differences has
gained prominence.9-19

Few studies have been designed to
evaluate 2 other factors, unrelated to
cancer biology, which may reduce the
longevity of blacks with cancer: lesser
quality treatment and greater mortal-
ity due to other illnesses. Because there

are numerous studies documenting dif-
ferences in the quality of cancer care re-
ceived by blacks and whites,20-25 the
thought that treatment differences may
ultimately underlie the discrepancies in
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Context In recent years a theory that cancer biology is different in blacks and whites
has gained prominence in reaction to epidemiologic observations that blacks have poorer
survival than whites, even when diagnosed with cancer of similar severity. Yet, few
studies have evaluated whether lower-quality treatment and shorter overall life
expectancy due to a greater burden of other illnesses may explain the survival dis-
crepancy.

Objective To estimate the magnitude of overall and cancer-specific survival differ-
ences between blacks and whites who receive comparable treatment for similar-stage
cancer.

Data Sources We searched MEDLINE for English-language articles published from
1966 to January 2002 that reported on overall survival for black and white patients
treated similarly for cancer.

Study Selection The abstracts or titles for 891 citations were independently exam-
ined by 2 authors. The full text was retrieved if the abstract mentioned both black and
white patients, made some comment regarding either similarity of treatment received
or presented an analysis based on the treatment received, and commented on sur-
vival. Studies were included if they included data for at least 10 black and 10 white
patients; specified the cohort ascertainment method and what measures were under-
taken to minimize loss to follow-up; summarized survival of both blacks and whites
using actuarial measures; presented outcomes within stage, adjusted for stage, or based
on cohorts with balanced stage distributions; and specified that blacks and whites in
the study received similar treatment. We identified 89 unique cohorts in 54 articles
that met our inclusion criteria.

Data Extraction Overall survival rates and hazard ratios (HRs) for death for blacks
relative to whites were calculated. These were subsequently adjusted for rates of death
due to causes other than the cancer under study to determine cancer-specific survival
and cancer-specific HRs.

Data Synthesis Results represent 189877 white and 32004 black patients with 14
different cancers. Compared with whites, blacks had an overall excess risk of death
(HR, 1.16; 95% confidence interval [CI], 1.12-1.20). After correction for deaths due
to other causes, the cancer-specific HR was 1.07 (95% CI, 1.02-1.13). Of the 14 can-
cers, blacks were at a significantly higher risk of cancer-specific death only for cancer
of the breast, uterus, or bladder.

Conclusions Only modest cancer-specific survival differences are evident for blacks
and whites treated comparably for similar-stage cancer. Therefore, differences in can-
cer biology between racial groups are unlikely to be responsible for a substantial por-
tion of the survival discrepancy. Differences in treatment, stage at presentation, and
mortality from other diseases should represent the primary targets of research and in-
terventions designed to reduce disparities in cancer outcomes.
JAMA. 2002;287:2106-2113 www.jama.com
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survival has gained many propo-
nents.26-28 Moreover, several studies
have documented similar survival for
black and white patients with cancer
who have received similar treat-
ments.29-33 Rates of death because of car-
diovascular disease, diabetes, and other
major illnesses are also greater for
blacks than whites, leading some in-
vestigators to suggest that differences
in population mortality should be con-
sidered.29,34-37

We conducted this study to deter-
mine whether there was evidence in the
literature of racial disparities in sur-
vival between blacks and whites who
had received the same treatments for
similar stages of cancer. We postu-
lated that if blacks had poorer survival
than whites in this context, the sur-
vival differences would be explained by
the excess rates of deaths due to other
causes in blacks. If not, we reasoned that
the magnitude of the unexplained sur-
vival gap would constitute an estimate
of that which may be attributable to dif-
ferences in cancer biology.

METHODS
Study Overview

We began with a systematic review of
all studies in which survival was re-
ported for blacks and whites who had
received comparable cancer treat-
ments for similar stages of disease, with
the purpose of removing treatment re-
ceived and stage at diagnosis as ex-
planatory factors. For each pair of co-
horts (ie, blacks and whites within a
particular study), we converted the re-
ported survival statistics into hazards
(death rates) and then calculated the ra-
tio of the hazards for blacks relative to
whites. Using the statistical tools of
meta-analysis, we then combined these
hazard ratios (HRs) across all studies
and within predetermined categories of
studies.38

Next, we used life-table methods to
recalculate the hazard of death for each
cohort after parsing out the hazard of
death due to causes other than the
cancer under study. This approach al-
lowed us to estimate the cancer-
specific hazards for each cohort, while

removing the bias that results from the
fact that blacks experience mortality
from heart disease, diabetes, and other
conditions at higher rates than whites.
We then calculated the cancer-specific
HRs for blacks relative to whites and gen-
erated parallel-summary statistics. Some
studies reported cancer-specific death
rates based on ascertained cause of death;
these estimates were not incorporated
in our analyses.

Systematic Review
We found English-language studies that
reported on overall survival for black and
white patients treated similarly for can-
cer, not including studies of malignant
melanoma, pediatric tumors, malignan-
cies in persons with human immuno-
deficiency virus infection, or premalig-
nant conditions such as polyps of the
colon. We searched MEDLINE (1966
through the third week of January 2002)
using the exploded Medical Subject
Headings of the National Library of
Medicine terms: neoplasms, cross-
cultural comparisons, blacks, racial stocks,
negroid race, minority groups, medically
underserved area, disease-free survival,
survival, survival analysis, survival rate,
outcome assessment (health care), out-
come and process assessment (health care),
follow-up studies, treatment outcome,
prognosis and the key words neoplasms,
cancer, african americans, underserved
populations, survival, mortality, treat-
ment outcome. The abstracts (or titles for
those listed prior to 1975) for these ci-
tations were then independently exam-
ined by 2 authors (P.B.B. and A.G.). The
full text was retrieved if the abstract
(1) mentioned both black and white pa-
tients; (2) made some comment regard-
ing either similarity of treatment re-
ceived or presented an analysis based on
the treatment received; and (3) com-
mented on survival. Agreement on these
3 criteria between the reviewers was
97%. Studies were then screened for po-
tential overlapping cohorts. When en-
countered, we eliminated the smaller of
the 2 overlapping cohorts; this oc-
curred in 2 instances.39-42 Studies were
then included in the analysis if they (1)
included data for at least 10 black and

10 white patients; (2) specified what
measures were undertaken to mini-
mize loss to follow-up; (3) specified the
cohort ascertainment method; (4) sum-
marized survival of both blacks and
whites using actuarial measures (eg, me-
dian survival, 5-year survival, Kaplan-
Meier plot); (5) presented outcomes ei-
ther within stage, adjusted for stage, or
were based on cohorts with balanced-
stage distributions; and (6) specified that
blacks and whites in the study received
similar treatment.

Evaluation of Treatment
Within Retrieved Studies
Our confidence in the extent to which
treatments received by blacks and
whites were comparable within each
study was graded based on a hierarchy
adapted from Roach and Alexander.43

Grade 1 studies (the highest grade) ana-
lyzed black and white patients who were
enrolled on a clinical trial or trials
because participants in clinical trials are
required to follow particular treat-
ment protocols that are closely moni-
tored. Grade 2 studies reported on the
outcomes of black and white patients
who had received a particular treat-
ment (eg, all patients undergoing resec-
tion of stage I non–small cell lung can-
cer), allowing for within treatment
group evaluation of survival. Grade 3
studies used statistical methods to con-
trol for treatment within a population
of patients who received different treat-
ments. The method could simply
involve demonstration that similar pro-
portions of blacks and whites in the
study received the same treatments.
Grade 4 studies presented outcomes for
black and white patients in which the
treatment was likely to be comparable
(but was not observed to be so) because
patients were all treated either within
the same institution or within cultur-
ally similar institutions. Examples of the
latter group include multiple sites
withina singlehealthmaintenanceorga-
nizationorVeteransAffairsmedical cen-
ters. We excluded multi-institutional
studies in which such an obvious source
of shared culture was not present and
reports from state or multisite cancer
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registries in which treatment was not
directly observed.

Hazard of Death
for Blacks and Whites
Two methods were required to calcu-
late the hazard of death, each based on
the assumption that survival-time dis-
tributions in the studies could be ap-
proximated by the exponential form
S(t)=e-�t (� is the hazard; S(t) is the
probability of surviving beyond time
t).38 In circumstances where the sur-
vival curves or statistics were compa-
rable in terms of treatments received
and stage of disease, we anchored the
reported actuarial survival for each
group at a landmark time point—5
years unless the authors identified al-
ternatives as more representative—
and solved for � in the preceding equa-
tion.44 If only the median (m) was
reported in these situations, the haz-
ard was calculated using �=log(2)/m.

If the black and white cohorts were
not comparable in terms of treatment,
stage, or other relevant factors but a co-
variate-adjusted HR was reported, we
derived the 2 hazards as follows. First,
the hazard for whites was calculated us-
ing the reported actuarial estimate via
the preceding equation. The hazard for
blacks was then computed as the prod-
uct of the covariate-adjusted HR � the
hazard for whites.

Correction of Hazards for
Differences in Population Mortality
For each cohort, from the overall haz-
ard of death we subtracted the age, sex,
and race appropriate hazard of death
due to population mortality to deter-
mine the cancer-specific hazard of
death. We determined population mor-
tality rates from the National Center for
Health Statistics 1997 decennial life
tables, from which we subtracted death
rates due to the cancer under study to
avoid double counting.45 The Na-
tional Center for Health Statistics tables
contain population estimates of an-
nual death hazards (presented as prob-
abilities) by race, sex, and age. The can-
cer hazards in the population were
gleaned from the National Cancer In-

stitute’s 1994-1998 Surveillance, Epi-
demiology, and End Results (SEER) re-
port, which classifies them similarly.46

The hazard of population mortality for
each racial group was taken to be the
average of the hazards for each year of
the study for a population matched to
the race, sex distribution, and mean age
of the cohort. When race-specific sex
or age distributions were unavailable,
we assumed that they were equal be-
tween the 2 groups.

SE of Hazard Ratios
For the majority of studies we deter-
mined the SE of the HR either based on
the reported number of failures or by
converting reported confidence inter-
vals (CIs) using established meth-
ods.38,44,47 In 23 (26%) of the cohorts, the
data needed for these calculations were
unavailable; therefore, we imputed an
upper bound for the SE. This upper
bound was calculated based on the as-
sumption that exactly half of the total
expected deaths at the landmark time
point had contributed to the statistical
power of the study, thus mirroring an
analysis that would have been con-
ducted if accrual were at a constant rate
and the authors had analyzed the re-
sults when the first patient accrued had
been followed up to the landmark (eg,
the analysis occurred 5 years after the
start of a study using a 5-year land-
mark). In reality, the results of most of
these studies were likely analyzed at
some later time point (after more fail-
ures) and so most estimates were prob-
ably associated with a smaller SE. Our
assumption mitigates the influence of
these cohorts on our overall pooled es-
timates, which is appropriate given our
overall objectives. It was also assumed
that the correction for other causes of
death did not alter the SE of the log HR,
because correction for population-
based rates introduces virtually no ad-
ditional random error.

Combination of Study Results
Through Meta-analysis
For the meta-analyses, we used random
effects models; our primary analysis was
across all studies and our secondary

analyses were by study grade and can-
cer type.48 We assessed heterogeneity of
the pooled HRs with the Q statistic.48 We
evaluated publication bias with a fun-
nel plot and stratified and unstratified
rank correlation tests.49,50 We con-
ducted the meta-analyses using Stata ver-
sion7.0 (Statacorp,CollegeStation,Tex).
All P values were 2-sided and values less
than .05 were considered significant.

RESULTS
Systematic Review
of the Literature

Evaluation of the 891 citations yielded
157 full-text articles. A search of the ref-
erence lists of those articles yielded an
additional 19 studies. From these ar-
ticles, we identified 89 unique analyz-
able cohorts reported in 54 articles that
met our inclusion criteria. In aggre-
gate, these cohorts reported on the sur-
vival of 32 004 black patients (me-
dian, 108 patients per study) and
189877 white patients (median, 467 pa-
tients per study) with cancer of 14 dif-
ferent organ sites (TABLE).

Survival of Blacks and Whites
After a Cancer Diagnosis
Across the 89 cohorts (FIGURE 1), blacks
who received comparable treatment for
similar stage cancer were at a 16% in-
creased risk of death relative to whites
(pooled HR, 1.16; 95% CI, 1.12-1.20;
P�.001). After correction for differ-
ences in population mortality, the haz-
ard of death was reduced to 1.07 (95%
CI, 1.02-1.13; P=.01). The maximum in-
fluence on either of these estimates due
to any particular cohort was 0.01, which
we established by repeating our analy-
ses removing 1 cohort at a time. These
2 results were robust across study grade,
without evidence of heterogeneity.

In FIGURE 2, we present the results
for overall survival and cancer-
specific survival for particular cancer
types, juxtaposed against the esti-
mated proportion of cancer deaths due
to each type in the black population.97

For each of the 4 most common can-
cers (lung, colorectal, prostate, and
breast, which collectively account for
roughly half of all cancer deaths), blacks
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Table. Cohorts Analyzed in a Meta-analysis of Survival for Black and White Patients With Cancer, Stratified by Cancer Type and Comparability
of Treatment*

Cancer Site
Total No.

of Cohorts

Study Grade

1 2 3 4

Source, y
No. of

Cohorts Source, y
No. of

Cohorts Source, y
No. of

Cohorts Source, y
No. of

Cohorts

Lung 6 Akerley et al,51

1993
2 Bach et al,28 1999 1 Greenwald et al,53

1998
1 Page and Kuntz,54

1980
1

Graham et al,52

1992
1

Colorectal 11 Dignam et al,29

1999
5 . . . Dominitz et al,27

1998
1 Manne et al,41

2000
1

Akerley et al,51

1993
1 Mayberry et al,55

1995
1 Page and Kuntz,54

1980
2

Prostate 30 Thompson et al,56

2001
1 Hart et al,60 1998 1 Fowler et al,39

2000
1 Robbins et al,67

1998
3

McLeod et al,57

1999
2 Kim et al,61 1995 2 Krongrad et al,65

1996
1 Fowler and

Terrell,40 1996
2

Roach et al,58

1992
3 Lawton et al,62

1994
2 Optenberg et al,66

1995‡
3 Powell et al,68

1995
1

Crawford et al,59

1990
1 Austin and

Convery,63

1993

1 Brawn et al,69

1993‡
4

Zagars et al,64

1998†
1 Page and Kuntz,54

1980
1

Breast 21 Dignam et al,70

1997
2 Heimann et al,72

1997
1 Howard et al,74

1998
1 Mancino et al,79

2001
3

Kimmick et al,71

1991
1 Fields et al,73 1989 1 Franzini et al,75

1997
1 Yood et al,80 1999 1

Perkins et al,76

1996
1 Wojcik et al,81

1998
4

Eley et al,7 1994 1 Ansell et al,82 1993 1
Pierce et al,77

1992
1 Gregorio et al,83

1983
1

Roetzheim et al,78

2000
1

Gastric 1 . . . . . . . . . Page and Kuntz,54

1980
1

Esophageal 1 . . . Amendola et al,84

1980
1 . . . . . .

Leukemia 2 . . . . . . . . . Page and Kuntz,54

1980
2

Multiple myeloma 2 Modiano et al,85

1996
1 Savage et al,86

1984
1 . . . . . .

Head and neck 5 . . . . . . Arbes et al,87 1999 1 Roach et al,89

1992
1

Franco et al,88

1993
3

Uterine corpus 2 . . . . . . Hill et al,6 1996 1 Hicks et al,90 1997 1
Central nervous

system
1 Simpson et al,91

1996
1 . . . . . . . . .

Bladder 1 . . . . . . . . . Page and Kuntz,54

1980
1

Uterine cervix 5 . . . Grigsby et al,92

2000
2 Howell et al,93

1999
1 Farley et al,94 2001 1

Thoms et al,95

1995
1

Osteogenic
sarcoma

1 . . . . . . . . . Huvos et al,96

1983
1

Total No. of
Cohorts

89 21 14 20 34

Total No. of Black
Patients

32 004 2341 2633 21 368 5662

Total No. of White
Patients

189 877 17 156 15 472 129 576 27 673

*Ellipses indicate no cohorts for that study grade. Study grades are detailed in the “Methods” section.
†This cohort was excluded from analyses corrected for population mortality because population mortality accounted for the entire hazard of death.
‡One of the cohorts from this study was excluded from analyses corrected for population mortality because population mortality accounted for the entire hazard of death.
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were at a significantly excess risk of
death overall. However, after correc-
tion for population mortality, there was
no statistical evidence of excess cancer-
specific mortality in blacks with the first
3 cancer types; the excess mortality in
blacks with breast cancer was only mod-
erately reduced (HR, 1.22; 95% CI,
1.10-1.37; P�.001).

For each of the remaining cancer
sites, the results are based on either
single studies or aggregation of very few
studies. For the majority, cancer-
specific mortality appeared similar for
the 2 racial groups. The exceptions were
the doubling of risk for blacks with can-
cer of the uterine corpus (HR, 2.08; 95%
CI, 1.34-3.21; P=.001) and the 70% in-
creased risk of mortality for blacks with
cancer of the bladder (HR, 1.68; 95%
CI, 1.28-2.21; P�.001). The pooled
cancer-specific HR for all cancers other
than breast, uterine, and bladder was
1.02 (95% CI, 0.97-1.06; P=.49), with-
out evidence of heterogeneity (Q, 8.21;
P=.61).

Tests for Publication Bias
We found no evidence of publication
bias. We graphed the overall log HR for
each cohort against its SE to form a fun-
nel plot (FIGURE 3). In this figure, there
is no systematic drift in the reported HR
in relation to the SE of the study, con-
stituting evidence against the hypoth-
esis of publication bias. Statistical tests
for detecting publication bias were also
negative overall (P=.45), stratified by
grade of study (P=.79), and stratified
into studies of breast, uterine, or blad-
der cancer compared with other can-
cers (P=.40).

COMMENT
Disparities in treatment, rates of death
due to other causes, and biological be-

havior of the cancer itself might each
account for discrepancies in survival be-
tween blacks and whites with similar-
stage cancer. We identified studies rel-
evant to the bulk of cancer types and
found that across these studies blacks
were at a 16% increased risk of death.
We then corrected this estimate for dif-
ferences in underlying death rates and
found that the pooled estimate of ex-
cess cancer-specific mortality for blacks
was only 7%.

The excess cancer-specific mortal-
ity that was observed appeared to be due
to a modest increase in risk of death for
blacks with breast cancer (9% of can-
cer deaths in blacks), a doubling of risk
for blacks with uterine cancer (2%), and
a 70% increase in risk for blacks with

Figure 2. Meta-analysis of the Hazard Ratio (HR) of Survival for Blacks Relative to Whites for
Particular Cancer Types

Whites With
Increased

Mortality Risk

Blacks With
Increased

Mortality Risk

0.5 1.0 4.0

Hazard Ratio, 95% Confidence
Interval

No. of Cohorts

Overall
Survival

Type of
Cancer

Proportion of All Cancer
Deaths in Blacks, %

Cancer-Specific
Survival

6Lung 266

11Colorectal 1111

30Prostate 927

21Breast 921

1Gastric 41

1Esophageal 31

2Leukemia 32

2Multiple
Myeloma 32

5Head and
Neck 25

2Uterine Corpus 22

1Central Nervous
System 11

1Bladder 11

5Uterine Cervix 15

1 1Osteogenic
Sarcoma <1

Overall Hazard Ratio Cancer-Specific Hazard Ratio

The overall excess mortality was statistically significant (P�.05) for lung, colorectal, prostate, breast, uterine
corpus, and bladder cancers; excess mortality after correction for population mortality was statistically signifi-
cant (P�.05) for breast, uterine corpus, and bladder cancers. Numbers do not sum to 100 because all cancers
are not represented.

Figure 1. Meta-analysis of the Hazard Ratio
(HR) of Survival for Blacks Relative to Whites

Whites With
Increased

Mortality Risk

Blacks With
Increased
Mortality

Risk

0.5 1.0 2.0

Hazard Ratio,
95% Confidence Interval

Overall Hazard Ratio Cancer-Specific Hazard Ratio

Overall
Survival

Cancer-
Specific
Survival

21 211

89 86All

20 193

34 334

14 132

No. of Cohorts

Study
Grade

The overall excess mortality was statistically signifi-
cant (P�.05) for all cohorts combined and study grades
1, 3, and 4; excess mortality after correction for popu-
lation mortality was statistically significant (P�.05) for
all cohorts combined and study grade 3. The pooled
overall HR is 1.16 (95% confidence interval [CI], 1.12-
1.20; P�.001). The pooled cancer-specific HR is 1.07
(95% CI, 1.02-1.13; P=.01).
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bladder cancer (1%). In contrast, there
were no appreciable differences in can-
cer-specific survival in lung cancer
(26%), colorectal cancer (11%), pros-
tate cancer (9%), and 8 other cancers
assessed in this study.

These findings should be consid-
ered in the context of the data on which
they are based. Our search did not yield
information on all types of cancer nor
did our rules for categorizing treat-
ment ensure that the cohorts received
care of similar quality. In determining
cancer severity, cancer stage either
within strata or based on covariate ad-
justment was available in all studies but
further detail on clinically important
prognostic factors was absent. We also
lacked information on either the mode
of cancer detection (eg, screen de-
tected vs symptom detected) or the
types of staging evaluations under-
gone by these cohorts. In general, dis-
parities between blacks and whites in
these latter parameters tend to in-
crease the survival of whites relative to
blacks—the first through lead time and
length time biases,98 the second through
stage migration.99 Conceivably, the sur-
vival differences that were observed be-
tween blacks and whites with breast
cancer (Figure 2), for example, re-
flected the impact of cancer being de-
tected more often through screening
mammography in whites (and thus
earlier in its natural history) than in
blacks.100-102

There are quantitative limitations as
well. We modelled survival using math-
ematical models that likely do not mir-
ror the observed relations precisely. We
corrected for population mortality
based on rates of death matched for age,
sex, and race from the National Cen-
ter for Health Statistics and the Na-
tional Cancer Institute’s 1994-1998 Sur-
veillance, Epidemiology, and End
Results; in fact, in these cohorts the ac-
tual rates of death due to other causes
may be different. In studies set in rela-
tively homogenous populations such as
Veterans Affairs medical centers, the
rates for blacks and whites may be more
similar than they are in the United States
as a whole. A parallel concern is that

particular groups of patients with can-
cer, such as those with lung cancer,
have a greater comorbid disease bur-
den than the average population. Al-
though this phenomenon will in-
crease rates of death due to causes other
than cancer, it may attenuate the dif-
ferences in underlying death rates be-
tween blacks and whites.103

Our methods, therefore, may have in-
troduced measurement inaccuracies
such that our reported CIs and accom-
panying P values do not capture the full
degree of statistical uncertainty. The
finding that differences in rates of death
due to other causes reduced the HR for
blacks relative to whites from 1.16 to
1.07 and eliminated the excess risk of
mortality for blacks with colorectal,
lung, and prostate cancer should be
viewed in this context.

Finally, whether differences in death
rates due to causes other than cancer
constitute evidence of biological dif-
ferences between blacks and whites was
not addressed in this study. The death
rates that were used in our calcula-
tions were derived from population sta-
tistics, which reflect the aggregate

impact of differences in prevalence,
severity, access to care, and, if present,
biological differences. That there has
been abundant documentation of dis-
parities in care between blacks and
whites for conditions such as heart
disease and end-stage renal disease pro-
vides evidence that differences in treat-
ment may be at least partially respon-
sible for these disparities as well.104

Similarly, this study focuses on sub-
jects with a cancer diagnosis and there-
fore provides no insight into the extent
to which biological differences may play
a role in explaining racial differences
in incidence rates, such as are seen in
prostate cancer, gastric cancer, and uter-
ine cancer.

Many researchers and physicians have
concluded that poorer survival of blacks
relative to whites after a cancer diagno-
sis reflects fundamental differences in the
biology of the host or the attendant can-
cer or both. We did not observe the
impact of these putative biological dif-
ferences consistently in cohorts of com-
parably treated black and white pa-
tients with cancer of similar stage once
we took into account differences in un-

Figure 3. Assessed Publication Bias
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The solid line represents the pooled estimate for the uncorrected log of the hazard ratio of 0.15; the dashed
lines represent 95% confidence intervals around that estimate given the SE of the study.
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derlying death rates. We cannot be sure
if our findings in breast cancer, uterine
cancer, and bladder cancer constitute ex-
ceptions to this conclusion or reflect re-
sidual differences in treatment and dis-
ease severity that could not be identified
through our study.

These findings suggest that if biologi-
cal differences do exist, they are respon-
sible for at most a very small fraction of
all cancer deaths. Therefore, biological
differences between blacks and whites
cannot explain a meaningful share of the
racial disparity in cancer survival ob-
served in the United States. Numerous
studies have demonstrated that blacks
are less likely to receive optimal care for
cancer than whites and are also more
likely to be diagnosed initially at an ad-
vanced stage of disease. Finding work-
able remedies for these latter inequali-
ties, as well as addressing the control of
comorbid diseases, are important pub-
lic health goals and should be an objec-
tive of future research.
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