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SYNOPSIS

Objectives. We examined changes in relative disparities between racial/ethnic 
populations for the five leading causes of death in the United States from 1990 
to 2006.

Methods. The study was based on age-adjusted death rates for four racial/
ethnic populations from 1990–1998 and 1999–2006. We compared the percent 
change in death rates over time between racial/ethnic populations to assess 
changes in relative differences. We also computed an index of disparity to 
assess changes in disparities relative to the most favorable group rate. 

Results. Except for stroke deaths from 1990 to 1998, relative disparities among 
racial/ethnic populations did not decline between 1990 and 2006. Disparities 
among racial/ethnic populations increased for heart disease deaths from 1999 
to 2006, for chronic obstructive pulmonary disease deaths from 1990 to 1998, 
and for chronic lower respiratory disease deaths from 1999 to 2006. 

Conclusions. Deaths rates for the leading causes of death are generally declin-
ing; however, relative differences between racial/ethnic groups are not declin-
ing. The lack of reduction in relative differences indicates that little progress is 
being made toward the elimination of racial/ethnic disparities. 
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Reducing racial/ethnic disparities in health has been 
a part of the national health promotion agenda since 
1980. The first Healthy People (HP) initiative, Objectives 
for the Nation, included several objectives to reduce 
racial/ethnic disparities.1 In 1985, the U.S. Department 
of Health and Human Services (HHS) released the 
Report of the Secretary’s Task Force on Black and Minority 
Health, otherwise known as the Heckler Report.2 That 
report focused attention on excess deaths among black 
and other racial/ethnic subgroups. The report made 
eight wide-ranging recommendations to improve the 
health of minority populations. In 1990, HHS adopted 
“reducing health disparities among Americans” as one 
of three overarching goals of the HP objectives for the 
year 2000.3 In 1999, eliminating disparities became one 
of two overarching goals of the HP 2010 objectives,4 and 
Congress directed the Agency for Healthcare Research 
and Quality to produce an annual National Healthcare 
Disparities Report (NHDR) starting in 2003.5 

The HP 2000 initiative targeted greater propor-
tional improvements for special populations relative to 
improvements for the total population.3 The HP 2010 
initiative requires reductions in relative differences as 
evidence of progress toward eliminating disparities,6 
and the NHDR employs relative differences to assess 
changes in disparity.7 According to the HP 2010 Mid-
course Review, there was no change in racial/ethnic 
disparities for 81% of the 195 objectives with the data 
required to assess changes in disparities. Racial/ethnic 
disparities decreased for 24 objectives but increased for 
14 objectives.6 Based on 21 indicators of health-care 
quality and access in the NHDR, disparities for black, 
Asian, and Hispanic populations were not decreasing 
for more than 60% of the indicators.8

This article examines changes in death rates for 
the five leading causes of death (CODs) in the overall 
U.S. population by race/ethnicity. The relative change 
in rates is used to evaluate the change in disparities 
between 1990 and 2006.

METHODS

The five leading CODs in 2006 for the overall popula-
tion were, in order of rank: diseases of the heart (heart 
disease), malignant neoplasms (cancer), cerebrovascu-
lar diseases (stroke), chronic lower respiratory diseases 
(formerly chronic obstructive pulmonary diseases and 
allied conditions), and accidents (unintentional inju-
ries).10 We measured disparities in these causes for four 
racial/ethnic populations: Asian or Pacific Islander 
(API), black or African American, Hispanic or Latino, 
and non-Hispanic white (NHW). The five leading 
CODs for the NHW population were the same as the 
five leading causes for the total population, though not 
in the same order. Chronic lower respiratory disease 
was the sixth leading COD for the API population and 
the eighth for the black and Hispanic populations. 
Diabetes mellitus was the fifth leading COD for these 
three populations. 

Data
We analyzed data from the National Vital Statistics 
System, which includes information from all death 
certificates filed in the 50 U.S. states and the District 
of Columbia. The leading CODs are based on the 
underlying COD, the disease or injury that initiated 
the train of events leading directly to death.9 CODs are 
ranked according to number of deaths. Rankings are 
based on a specific subset of all CODs.10 From 1990 to 
1998, CODs were coded according to the International 
Classification of Diseases, Ninth Revision (ICD-9); 
beginning in 1999, CODs were coded according to the 
ICD Tenth Revision (ICD-10). The five leading CODs—
heart disease, cancer, stroke, chronic lower respiratory 
diseases, and accidents—have been the leading CODs 
for the U.S. population for the entire period studied 
in this article. We present the respective ICD-10 codes 
in Figure 1, along with the common terms for these 
CODs. Changes in the classification of diseases and 
new coding rules for selecting the underlying COD 

Figure 1. The five leading causes of death in the United States in 2006 and their classification codes

International Classification of Diseases codes

Cause of death Tenth Revision 1999–2006 Ninth Revision 1990–1998 Common terms

Diseases of the heart I00–I09, I11, I13, I20–I51 390–398, 402, 404–429 Heart disease
Malignant neoplasms C00–C97 140–208 Cancer
Cerebrovascular diseases I60–I69 430–438 Stroke
Chronic lower respiratory diseases (CLRD)a J40–J47 490–496 CLRD
Accidents V01–X59, Y85–Y86 E800–E949 Accidents

aFormerly classified as chronic obstructive pulmonary diseases in the Ninth Revision
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affect the comparability of COD coding.11 Therefore, 
we examined two distinct periods, 1990–1998 and 
1999–2006. All rates were age-adjusted to the year 2000 
standard population to compare rates among racial/
ethnic groups with different age distributions.12 

Throughout the periods studied, race was classi-
fied according to standards issued by the Office of 
Management and Budget (OMB) in 1977: white, 
black, API, and American Indian or Alaska Native 
(AI/AN).13 Beginning in 2003, some states began 
reporting multiple-race data for decedents and distin-
guishing Asian from Native Hawaiian or other Pacific 
Islander decedents in compliance with revised stan-
dards issued by OMB in 1997.14 Because not all states 
have completed the transition to the new standards 
on their death certificates, multiple-race data have 
been bridged back to the 1977 racial categories.15,16 
Information about Hispanic origin is collected inde-
pendently from race. Although people identified as 
Hispanic can be of any race, they comprise very small 
proportions of races other than white. In this article, 
death rates are presented separately for the Hispanic 
and NHW populations. The categories API and black 
include small numbers of people reported to be of 
Hispanic origin; therefore, these three categories are 
not mutually exclusive. 

A recent study compared self-reported race/ethnic-
ity in the Current Population Survey (CPS) with race/
ethnicity subsequently reported on death certificates 
for the same individuals between 1990 and 1998.17 
Agreement was nearly perfect for the white and black 
populations. However, as a result of misclassification 
of race/ethnicity on death certificates, for the years 
1999–2001, the total age-adjusted death rate was under-
estimated for the AI/AN population by 31%, for the 
API population by 6%, and for the Hispanic population 
by 5%. The effect of misclassification on death rates 
for the period 1999–2006 is unknown; however, mis-
classification declined for the API population between 
1979–1989 and 1990–1998. Because of the high level of 
underestimation of age-adjusted death rates for the AI/
AN population, we excluded data for this population 
from this analysis of racial/ethnic disparities. 

Measures of disparity
Disparities can be measured in absolute or relative 
terms at a point in time, or as change over time. How-
ever, conclusions about changes in disparities depend 
on whether differences are measured in absolute or 
relative terms.18 The absolute difference is obtained by 
subtracting the rate for a reference population from 
the rate for the other populations. The relative differ-
ence is obtained by dividing the absolute difference 

by the rate for the reference population; the result is 
expressed as a percentage of the rate for the reference 
population. 

While both absolute and relative differences can 
be used to assess change in disparities over time, the 
choice of measure is important because absolute and 
relative measures of disparity can lead to different 
conclusions about the size and direction of changes 
in disparities over time. When rates are declining, a 
reduction in the absolute difference between group 
rates can occur without a reduction in the relative dif-
ference. Therefore, in this study, we measured dispari-
ties according to the principles adopted in HP 2010.6,19 
Specifically, we used the most favorable age-adjusted 
cause-specific death rate as a reference point, and we 
measured disparities in terms of relative differences 
(i.e., percentage differences) from the most favorable 
rate. The percent difference is calculated between the 
most favorable racial/ethnic group rate and each of 
the other racial/ethnic group rates. When the relative 
difference from the most favorable group rate declines, 
this shows that the rate for the other group is improv-
ing faster than the rate for the group with the most 
favorable rate, thereby representing progress toward 
the elimination of the disparity. 

We computed an index of disparity among racial/
ethnic groups by taking the mean of the percentage 
differences from the most favorable group rate. With 
four racial/ethnic group rates, the mean is based on 
three differences from the most favorable group rate. 
We assessed changes in disparities among the four 
racial/ethnic groups in terms of absolute changes in 
the index of disparity. We computed standard errors 
for the index using a bootstrap procedure based on 
the underlying age-adjusted rates and their standard 
errors.20 We also assessed changes in disparities by 
comparing changes over time in group-specific rates. 
If, for example, the rate for a population with a less 
favorable rate declines by a greater proportion than the 
most favorable population rate, the relative disparity 
will decrease. On the other hand, if the most favorable 
population rate declines by a greater proportion than 
the rate for a population with a less favorable rate, 
the relative disparity will increase. We tested absolute 
changes in the index of disparity and in age-adjusted 
death rates for statistical significance at the p,0.05 
level, with no adjustment for multiple comparisons. 

RESULTS

We present age-adjusted death rates by race and 
Hispanic origin for the five leading CODs in the 
U.S. from 1990 to 2006 in the Table. Two distinct 
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 intervals—1990–1998 and 1999–2006—are shown 
because of the change in rules for classifying CODs 
from ICD-9 to ICD-10. Death rates declined during the 
entire period for deaths due to heart disease, cancer, 
and stroke. Death rates due to chronic lower respira-
tory disease were higher from 1999 to 2006 than rates 
for chronic obstructive pulmonary disease from 1990 
to 1998. The age-adjusted death rate for accidents was 
almost unchanged during the earlier period, and then 
increased by 13% between 1999 and 2006. 

Heart disease
Between 1990 and 1998, the age-adjusted death rate 
for heart disease (the leading COD for the total 
population) declined for all four racial/ethnic groups 
(Figure 2). Reductions ranged from 7% for the His-
panic population to 16% for the NHW population 
(Table). Between 1999 and 2006, heart disease death 
rates continued to decline by 23% or more for all 
four populations. The API population had the most 
favorable age-adjusted heart disease death rate dur-
ing both periods. Except for the Hispanic population 
during the period 1990–1998, absolute differences 
between the most favorable group rate and the rates 
for the other groups tended to decline from 1990 to 
2006. Reductions in absolute differences over time are 
reflected in a narrowing of the differences between 
trend lines in Figure 2. 

However, an examination of relative differences 
shows a contrasting pattern of change over time. In 
Figure 3, the same age-adjusted heart disease death 
rates are plotted with a log scale on the vertical axis. 
The vertical distance between trend lines is indicative 
of the relative difference between population rates at 
each point in time. From 1990 to 1998, the rate for the 
API population declined by 13% and the rate for the 
Hispanic population declined by 7%. The relative dif-
ference between the two groups, therefore, increased. 
The vertical distance between the rates for the Hispanic 
and API populations was greater in 1998 than in 1990. 
The heart disease death rate for the black and NHW 
populations declined by 13% and 16%, respectively. 
Because the rates for these two populations declined 
by about the same percentage as the decline in the 
reference population, relative differences remained 
similar. There was no significant change in the index 
of disparity. 

Between 1999 and 2006, the rate for the reference 
group (API) declined by about the same percentage 
as the rate for the Hispanic group. The relative dif-
ference between the two groups, therefore, remained 
about the same. By contrast, rates for the black and 
NHW groups declined by smaller percentages, so rela-
tive differences from the best group rate increased. 
These changes are reflected by increases in the verti-
cal distance between the rate for the reference group 

Figure 2. Age-adjusted heart disease death rates by race/ethnicity: U.S., 1990–2006

Year
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and the rates for the black and NHW groups in Figure 
3. The increase in relative differences from the most 
favorable group rate is also reflected by the increase 
in the index of disparity, from 71% in 1999 to 85% in 
2006 (Table). We focused on relative differences for 
the remaining CODs. 

Cancer 
All cancers combined are the second leading COD. 
The API population also had the most favorable age-
adjusted cancer death rate from 1990 to 2006. The 
rate for this population declined by 8% between 1990 
and 1998 (Table). The rates for the black and NHW 
populations declined by similar percentages. The rate 
for the Hispanic population was almost unchanged 
during this period; therefore, the relative difference 
from the most favorable group rate increased. The 
index of disparity increased from 57% in 1990 to 
60% in 1998; however, this increase was not statisti-
cally significant.

Between 1999 and 2006, the age-adjusted cancer 
death rate declined by 13% for the API population 
and by 8% to 14% for the other three populations. 
Because rates improved by similar proportions, there 
was little change in the relative difference between each 

of the other racial/ethnic groups and the most favor-
able group rate, and there was no significant change 
in the index of disparity. 

Stroke
From 1990 to 2006, the Hispanic population had the 
most favorable stroke death rate. Between 1990 and 
1998, the rate for the Hispanic population changed 
very little. Stroke death rates declined by 9% to 13% 
for the other three populations (Table). Relative 
differences from the most favorable rate, therefore, 
declined, and the index of disparity decreased from 
56% in 1990 to 40% in 1998. Between 1999 and 2006, 
stroke death rates declined by similar percentages for 
the four racial/ethnic groups; consequently, there was 
no significant change in the index of disparity. 

Chronic lower respiratory disease
Between 1990 and 1998, the API population had the 
most favorable rate in each year except 1990, when the 
Hispanic population had the most favorable rate. There 
was no significant change in the chronic obstructive 
pulmonary disease death rate for the API population. 
The rates for the black, Hispanic, and NHW popula-
tions increased. Consequently, the index of disparity 

Figure 3. Age-adjusted heart disease death rates by race/ethnicity: U.S., 1990–2006a

aWhen plotted on a log scale, vertical distances between rates at each point in time are indicative of relative differences.

Year
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increased substantially from 50% in 1990 to 84% in 
1998 (Table). 

From 1999 to 2006, chronic lower respiratory disease 
death rates declined by 26% for the API and Hispanic 
populations. Rates declined by smaller percentages for 
the other racial/ethnic populations: by 16% for the 
black population and 8% for the NHW population. 
Greater reduction in rates for the reference group 
relative to the two latter groups was associated with an 
increase in the index of disparity, from 81% in 1999 
to 108% in 2006. 

Accidents
The API population had the most favorable accident 
death rate from 1990 to 2006. In 1998, the rate for 
this population was 28% lower than the rate in 1990. 
However, the rate for 1990 appears to be unusually high 
(Table). Based on the years 1991–1998, there was little 
change in the accident death rate for the API popula-
tion. Accident death rates for the Hispanic and black 
populations declined by more than 10%, and the rate 
for the NHW population declined by less than 2%. 
The index of disparity increased and decreased from 
one year to the next, with no definitive trend despite 
the fact that the increase between 1990 and 1998 was 
statistically significant. 

Between 1999 and 2006, there was little change in 
accident death rates for the API and Hispanic popu-
lations, and a small decrease in rates for the black 
population. However, the accident death rate for the 
NHW population increased by 19%, from 35 deaths per 
100,000 population in 1999 to 42 deaths per 100,000 
population in 2006. This increase in disparity relative 
to the best group rate was associated with a non-
significant increase in the index of disparity between 
1999 and 2006. 

DISCUSSION

For the five leading CODs, aggregate disparity generally 
increased or remained unchanged during 1990–1998 
and 1999–2006. Only stroke between 1990 and 1998 
had a significant decline in disparity. These trends in 
disparity occurred even though substantial declines in 
cause-specific mortality rates were observed for most 
racial/ethnic groups.

Racial/ethnic disparities in heart disease death 
rates were unchanged between 1990 and 1998, then 
increased between 1999 and 2006. Disparities in can-
cer death rates were unchanged during both inter-
vals. Racial/ethnic disparities in stroke death rates 
decreased between 1990 and 1998 and then remained 
constant during 1999–2006. Disparities in chronic lower 

respiratory disease death rates increased during both 
intervals. Disparities in accident death rates fluctuated 
without a discernable trend. Except for stroke deaths 
during 1990–1998, there was no consistent evidence of 
reductions in relative disparities among these racial/
ethnic populations for the five leading CODs. 

An observer looking at Figure 2 might well conclude 
that progress is being made toward the elimination of 
racial/ethnic disparities in heart disease death rates. 
Heart disease death rates for the four racial/ethnic 
populations are declining, absolute differences from 
the most favorable population rate are generally declin-
ing, and the gaps between rates for the four racial/
ethnic populations are narrowing. However, reduc-
tions in relative differences are required as evidence 
of progress toward eliminating disparities in HP 2010. 
Rates can improve and absolute differences can decline 
without any reduction in relative disparities.21 

Changes in relative differences are shown in Figure 
3, where the vertical axis is on a log scale. Relative dif-
ferences from the most favorable group rate are not 
declining. Between 1990 and 1998, the relative differ-
ence from the most favorable group rate increased for 
the Hispanic population. Between 1999 and 2006, rela-
tive differences in heart disease death rates increased 
for the black and NHW populations. There has been 
no progress toward eliminating racial/ethnic disparities 
in heart disease deaths. 

When changes in disparity are assessed relative to 
the most favorable group rate, changes in the most 
favorable group rate itself can have a substantial effect 
on the index of disparity. Between 1990 and 1998, 
the stroke death rate for the Hispanic population was 
essentially unchanged. Reductions in the rates for the 
other three populations resulted in a decrease in the 
index. Greater reductions in the reference group rate 
for heart disease deaths between 1999 and 2006, for 
chronic obstructive pulmonary disease deaths between 
1990 and 1998, and for chronic lower respiratory dis-
ease deaths between 1999 and 2006 also contributed 
to increases in the index of disparity. However, in 
these instances relative differences between each pair 
of racial/ethnic population rates either remained the 
same or increased. Increases in the index of disparity 
were not solely the result of greater improvements in 
the most favorable group rate. 

The API population had the most favorable age-
adjusted rates for heart disease, cancer, chronic lower 
respiratory disease, and accident deaths, and the His-
panic population had the most favorable age-adjusted 
stroke death rates. As noted previously, for the period 
1999–2001, it is estimated that age-adjusted death rates 
for the API population were understated by 6%, and 
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the rates for the Hispanic population were understated 
by 5%.17 If rates for the API and Hispanic populations, 
as reference groups, were increased accordingly, the 
magnitude of the index of disparity would be reduced; 
however, disparities would not be eliminated and con-
clusions about changes in relative disparities over time 
would not be affected. It is unlikely that systematic 
changes in racial/ethnic misclassification account for 
the persistence of the racial/ethnic disparities observed 
in this study. 

CONCLUSIONS

We examined trends in age-adjusted death rates for the 
five leading CODs in the U.S. Age-adjusted death rates 
for four of the five leading CODs generally declined, 
with reductions for each of four racial/ethnic popula-
tions. Despite significant reductions in rates, relative 
disparities have not been reduced. Since 1999, the 
overall accident death rate increased, due largely 
to an increase in the rate for the NHW population, 
without any significant change in the racial/ethnic 
disparity. Despite continuing reductions in rates for 
specific racial/ethnic populations, there is very little 
evidence of reductions in relative disparities between 
these populations. 

Examination of trends for more specific CODs might 
lead to different conclusions. When specific cancers are 
examined, for example, both increases and decreases 
in relative disparities are evident for particular racial/
ethnic groups.6 Similarly, when data are disaggregated 
into smaller geographic units (e.g., Chicago), both 
increases and decreases in disparity are evident.22 In 
the current analysis, as in Chicago, increases in dis-
parity are more common than decreases in disparity. 
Without reductions in relative differences, there is no 
progress toward eliminating racial/ethnic disparities. 
To eliminate disparities in the leading CODs, popu-
lations with less favorable death rates must improve 
by greater proportions than populations with more 
favorable rates. These results indicate that reductions 
in racial/ethnic disparities do not necessarily occur 
when death rates decline. 

The findings and conclusions in this article are those of the 
authors and do not necessarily represent the views of the National 
Center for Health Statistics, Centers for Disease Control and 
Prevention.
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