PUBLIC
HEALTH

Research REPORTS

Public Health Reports

2019, Vol. 134(6) 634-642

© 2019, Association of Schools and
Programs of Public Health

All rights reserved.

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/0033354919878158
journals.sagepub.com/home/phr

©SAGE

Black and White Differences in Life
Expectancy in 4 US States, 1969-2013

Jay S. Kaufman, PhD' ®; Corinne A. Riddell, PhD?;
and Sam Harper, PhD'

Abstract

Objectives: Racial differences in mortality in the United States have narrowed and vary by time and place. The objectives of
our study were to (l) examine the gap in life expectancy between white and black persons (hereinafter, racial gap in life
expectancy) in 4 states (California, Georgia, lllinois, and New York) and (2) estimate trends in the contribution of major causes
of death (CODs) to the racial gap in life expectancy by age group.

Methods: We extracted data on the number of deaths and population sizes for 1969-2013 by state, sex, race, age group, and 6
major CODs. We used a Bayesian time-series model to smooth and impute mortality rates and decomposition methods to
estimate trends in sex- and age-specific contributions of CODs to the racial gap in life expectancy.

Results: The racial gap in life expectancy at birth decreased in all 4 states, especially among men in New York (from 8.8 to I.1
years) and women in Georgia (from 8.0 to 1.7 years). Although few deaths occurred among persons aged 1-39, racial dif-
ferences in mortality at these ages (mostly from injuries and infant mortality) contributed to the racial gap in life expectancy,
especially among men in California (1.0 year of the 4.3-year difference in 2013) and Illinois (1.9 years of the 6.7-year difference
in 2013). Cardiovascular deaths contributed most to the racial gap in life expectancy for adults aged 40-64, but contributions
decreased among women aged 40-64, especially in Georgia (from 2.8 to 0.5 years). The contribution of cancer deaths to
inequality increased in California and lllinois, whereas New York had the greatest reductions in inequality attributable to
cancer deaths (from 0.6 to 0.2 years among men and from 0.2 to 0 years among women).

Conclusions: Future research should identify policy innovations and economic changes at the state level to better understand
New York’s success, which may help other states emulate its performance.
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Racial differences in mortality in the United States have
long been a bellwether of progress in equity and justice,
with a narrowing gap in mortality over time reflecting
improvements in access to healthy environments, nutrition,
and medical care." Moreover, differences among states in
these inequalities reflect changing demographic, social, and
economic circumstances, as well as changes in diverse pol-
icies such as housing, incarceration, and medical insurance
programs.” Few studies have considered state-specific dif-
ferences, in part because of the challenge of reporting
results for the large number of states that have sizable black
populations.

One study that used mortality data from 1997-2004 found
large gaps in life expectancy between black and white Amer-
icans (hereinafter, racial gap in life expectancy) for a handful
of states, mostly in the Rust Belt and the Midwest.” Washing-
ton, DC, although not a state, also ranked among the most

unequal states in racial gaps in life expectancy. Another
study that examined racial gaps in life expectancy during
1990-2009 found that New York and Florida made the big-
gest contributions to overall national improvement and Cali-
fornia hindered progress, because gains in life expectancy
among black persons occurred more slowly there than in
other states.” Several studies focused on racial differences
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in life expectancy at the county level® or city level.’ Focusing
on states instead of smaller units provides more stable mor-
tality estimates from year to year. Many health, economic,
and social policies are set at the state level®; as such, patterns
of racial inequality in life expectancy at the state level over
time can reveal the effects of policy innovation more directly
than can patterns at a finer level of aggregation.’

The objective of our study was to expand on this previous
description of state-specific trends by analyzing state-level
differences in the contributions of various age groups and
causes of death (CODs) to changes in racial gaps in life
expectancy during 1969-2013. To avoid the multiplicity of
results that would result from including all states, and the
uncertainty due to smaller black populations in many states,
we examined 4 large, geographically diverse states: Califor-
nia, Georgia, Illinois, and New York. Each state has a major
city: New York, New York; Los Angeles, California; Chi-
cago, Illinois; and Atlanta, Georgia, are the first, second,
third, and ninth largest urban centers in the United States,
respectively. In addition, more than one-quarter of the black
population in the United States lives in these 4 states. They
also cover historically distinct regions: Midwest, Northeast,
South, and West, and all 4 states have large urban and rural
populations.

Methods

Data

We extracted data on the number of deaths, CODs, and
demographic characteristics from the National Cancer Insti-
tute’s SEER*Stat software program, the data for which are
provided by the US National Vital Statistics System.® We
used annual data on the number of deaths for non-Hispanic
and Hispanic black and white persons by year (1969-2013),
by sex (male, female), and by 5-year age groups (except for
the groups <1, 1-4, and >85). We used bridged-race inter-
censal population denominators. We grouped the number of
deaths for each state-year-race-sex-age stratum according to
6 broad CODs: cardiovascular disease (CVD), cancer, non-
communicable disease, injury, communicable disease, and
all other causes (exact causes contributing to each category
are provided in Supplementary Table 1, which is available at
https://github.com/corinne-riddell/BlackWhiteMortality
Gap/blob/master/Manuscript2/Supplementary-appendix.
pdf). If the cause-specific number of deaths was 1 through 9,
the National Center for Health Statistics suppressed these
values. Death counts of 0 or >9 were known exactly but may
be unstable over time for small strata.”

Statistical Analysis

To account for unstable estimates and data suppression, we
used a Bayesian time-series analysis, described elsewhere. '’
Briefly, we used a Bayesian generalized linear model based
on a Poisson likelihood for nonmissing death rates and a

truncated Poisson likelihood for cells with counts of 1 to 9
deaths, which were suppressed. This analysis yielded mean
log-mortality rates that we used to estimate smoothed and
imputed death counts for each state-year-race-sex stratum
over time. Using data on these deaths, we calculated life
expectancy at birth separately for the 4 groups defined by
race and sex. We also calculated the absolute difference in
life expectancy, and we used Arriaga’s decomposition
method to partition the difference between races by age and
COD."'? Arriaga’s decomposition method divides the total
gap in life expectancy into components attributable to each
age and COD group. For example, for a life expectancy gap
of 4 years, 1.5 years of the gap may be attributed to black-
white differences in cardiovascular mortality among adults
aged 40-45. To visualize these results, we collapsed smaller
age groups that were used for computation into 6 broader
groups (<1, 1-19, 20-39, 40-64, 65-84, and >85 years) and
summed the decomposition results within these groups.

To aid in the interpretation of our primary findings, we
also conducted sensitivity analyses of the imputation strat-
egy. For the sensitivity analyses, we calculated cause- and
age-specific mortality rates for the 4 race-by-sex groups by
using the raw data, which contain suppressed deaths when
cell counts were small. We then applied 3 simple imputations
as extreme scenarios to assess the potential effect of the
imputation used in the primary analysis. This assessment
involved setting all suppressed counts to 1 (minimum), 5
(midpoint), or 9 (maximum). Because the 4 selected states
all had large black populations and large white populations,
these imputations resulted in overlapping mortality trends for
nearly all age—~COD groupings that contribute importantly to
mortality. We used R statistical software for all analyses. The
data sets analyzed for the current study and all of the analysis
codes used are available at https://github.com/corinneriddell/
BlackWhiteMortalityGap. This study used publicly accessi-
ble data; as such, institutional review board review was not
required.

Results

The racial gap in life expectancy declined substantially for
both sexes from 1969 to 2013, with notable differences by
state (Figure 1). Although California had the smallest differ-
ence in the racial gap in life expectancy in 1969 (4.5 years for
women and 5.1 years for men), it showed the slowest prog-
ress among these 4 states: the gap declined by only about 1
year of life expectancy for women and men. Conversely, the
racial gap in life expectancy in New York decreased substan-
tially during the study period, by about 5 years for women
(from 6.0 years to 0.4 years) and 8 years for men (from 8.8
years to 1.1 years). Inequalities were exacerbated, particu-
larly for men, in all 4 states in the mid-1980s through the
early-1990s, followed by a steady decline through 2013. Illi-
nois had the largest racial gap in life expectancy throughout
the study period. For example, black men had a life
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Figure |. Gaps in life expectancy from birth between black and white persons in 4 US states, by sex, 1969-2013. The peak in California’s
trend line in 1972 for men resulted from a low number of deaths due to cardiovascular disease among white men, which resulted from a
coding error in the cause-of-death information in the vital statistics system; thus, caution should be taken in interpreting the gap in life

expectancy between black and white men in California in 1972. Data source: Riddell et al

expectancy deficit of >6 years relative to white men (70.5
years vs 77.6 years) in 2013.

The contribution of infant mortality to the racial gap in
life expectancy among women decreased to less than one-
third of a year in all states except Illinois, where it was 0.6
years in 2013 (Figure 2). In all 4 states, the infant mortality
rate decreased more quickly among black infants than among
white infants; the largest decreases in black infant mortality
were in New York and Illinois, the states that had the largest
initial inequalities in life expectancy (supplemental Figures 1
and 2 are available at https://github.com/corinne-riddell/
BlackWhiteMortalityGap/blob/master/Manuscript2/Supple
mentary-appendix.pdf).

Cardiovascular CODs, primarily among adults aged
40-64, were the leading contributor to the racial gap in life
expectancy among women for all years. However, their
contribution to the racial gap in life expectancy declined
in all 4 states, most notably in Georgia, where the contri-
bution of CVD declined from 4.3 years to 1.4 years for
women. CVD deaths among women aged 65-84, compared
with CVD deaths among younger women, contributed less
to the racial gap in life expectancy in the earlier years of the
study data but changed less rapidly over time. By 2013, the
contribution of CVD to the racial gap in life expectancy was
similar in absolute terms among women aged 40-64 and 65-
84: <1 year in each state. Thus, the contribution to the gap
was similar for the 2 age groups even though absolute CVD
death rates were substantially higher among older women
than among younger women. For ages >85, white women
generally had higher CVD mortality rates than black
women. Consequently, CVD deaths in this age group gen-
erally narrowed the racial gap in life expectancy. However,

10
I

CVD mortality rates for black and white women aged >85
trended more closely during the mid-2000s, with the con-
tribution of women aged >85 being close to 0 by 2013 in all
states except New York, where black women aged >85
maintained an advantage in CVD mortality over white
women aged >85.

The contributions of the remaining CODs to the racial gap
in life expectancy were small. Notably, all 6 CODs contrib-
uted to the racial gap in life expectancy for women aged
40-64 in California and Illinois, with cancer contributing a
half-year to the gap among that age group. Although the
contribution of cancer deaths to the racial gap in life expec-
tancy was nearly eliminated or reversed for women in Geor-
gia and New York by 2013, black-white differences in cancer
mortality in 2013 still accounted for 0.7 years of the racial
gap in life expectancy among women in California and 0.8
years in Illinois. Injury mortality among white women aged
40-64 increased from 2000 to 2013, which narrowed the
racial gap in life expectancy in all 4 states.'?

Comparable changes occurred during the study period by
state in the contributions of CODs in each age group to the
racial gap in life expectancy for men (Figure 3). The contri-
bution of infant mortality differences in 1969 was largest in
New York (1.7 years) and Illinois (1.9 years). During subse-
quent decades, New York largely eliminated infant mortality
as a contributor to the racial gap in life expectancy (0.2 years
in 2013), whereas Illinois maintained a contribution to the
racial gap in life expectancy of 0.7 years in 2013.

Injuries contributed most to the racial gap in life expec-
tancy between young black and white men in all 4 states,
particularly Illinois, where injuries accounted for 3 years of
the racial gap in life expectancy in the early 1990s.'*


https://github.com/corinne-riddell/BlackWhiteMortalityGap/blob/master/Manuscript2/Supplementary-appendix.pdf
https://github.com/corinne-riddell/BlackWhiteMortalityGap/blob/master/Manuscript2/Supplementary-appendix.pdf
https://github.com/corinne-riddell/BlackWhiteMortalityGap/blob/master/Manuscript2/Supplementary-appendix.pdf

Kaufman et al

637

California Georgia

Illinois New York

5] <1year <1 year

o o e = O s B

U._i — - = e - -— — = —

<1 year <1 year

Ol (ST

iy
1

3
>4 1-19 years 1-19 years 1-19 years 1-19 years
1 -
>
5‘ 0
G -1
©
23
) »] 20-39 years 20-39 years 20-39 years 20-39 years
=
E T
a pi== —— | | | &
)
o
o 11
=
z 3
§ > 40-64 years 40-64 years 0-64 years 40-64 years
O
e e e e e = T 1 1 ==F R e i
NI ——— —— e ——— =
ie
c -1
Bl
23
£ , ]| 65-84 years 65-84 years 65-84 years 65-84 years
S
O

H/M‘N—M”‘MW

——“_- —_ — =

—

3

5] =85 years = 85 years = 85 years = 85 years

1.

0 |l | L | 1
-1 -

T T T T T T T T T T T T T T T T T T T T
1969 1980 1990 2000 2013 1969 1980 1990 2000 2013 1969 1980 1990 2000 2013 1969 1980 1990 2000 2013
Year

—— Cardiovascular —— Communicable Injuries
—— Cancers — Non-communicable — All other causes

Figure 2. Contribution of age and cause of death to gaps in life expe

ctancy between black and white females in California, Georgia, lllinois,

and New York, 1969-2013. Negative contributions indicate lower age-specific mortality rates among black women compared with white

women for the specified cause. Data source: Riddell et al.'°

Communicable causes also dominated during adulthood dur-
ing the 1990s, particularly in New York. Mortality from
communicable diseases at that time sharply increased for
black and white men, but it was twofold to fivefold higher
among black men aged 40-64 than among their white coun-
terparts (see Supplemental Figure 11 in the supplementary
appendix at https://github.com/corinne-riddell/BlackWhite

MortalityGap/blob/master/Manuscript2/Supplementary-
appendix.pdf).

For men aged 40-64, cardiovascular CODs dominated
throughout the time period, with the CVD contribution in
California, Georgia, and Illinois being more than double
the other CODs examined in 2013. For men aged 65-84,
CVD contributed increasingly to racial gaps in life
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Figure 3. Contribution of age and cause of death to gaps in life expectancy among black and white males in California, Georgia, lllinois, and
New York, 1969-2013. In New York, communicable diseases contributed approximately 2 years to the gap in life expectancy between black
and white males in 1995 (during the HIV/AIDS epidemic) vs 0.75 years in lllinois at the same time. Negative contributions indicate lower age-
specific mortality rates among black males compared with white males for the specified cause. The spike in the contribution of cardiovascular
disease (CVD) to the gap in life expectancy between black and white males in 1972 resulted from a low number of CVD deaths to white men
in that year, which was likely the result of a coding error in the cause-of-death information in the vital statistics system; thus, caution should
be taken in interpreting California’s CVD estimate in 1972. Data source: Riddell et al.'°

expectancy as other causes tended toward racial equality. with white men, but white men had larger mortality reduc-
Age-specific mortality rates showed that black men aged  tions over time that resulted in an excess risk to black men
65-84 had lower or equal CVD mortality in 1969 compared  near 500 per 100000 population in all states except New
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Figure 4. Gaps in life expectancy between black and white males and black and white females and the contribution of major causes of death,
California, Georgia, lllinois, and New York, 201 3. In Panel B, causes to the right of the vertical black line contribute to widening the gaps in life
expectancy between black and white persons and causes to the left contribute to narrowing the gap. The net effect of the cause-of-death
contributions to the left and right of the vertical line equals the gap in life expectancy shown in Panel A.

York (see Supplementary Figure 8 in the supplementary
appendix at https://github.com/corinne-riddell/BlackWhite
MortalityGap/blob/master/Manuscript2/Supplementary-
appendix.pdf). Black men had lower CVD mortality than
white men among the oldest age group and contributed to
narrowing the racial gap in life expectancy, most notably in
New York.

Cancer’s contribution to the racial gap in life expectancy
peaked around 1985 among men aged 40-64, at which time
cancer mortality decreased for black and white men. The
racial mortality gap was eliminated by 2013 in New York
but not in the other 3 states.

By 2013, gaps in absolute life expectancy declined for
women and men in all 4 states overall, as well as by COD
(Figure 4). The near equality of life expectancy in New York
by 2013 differed from the black disadvantage in life expec-
tancy in the other 3 states. Georgia had the lowest life expec-
tancy overall but the second smallest racial gap in life
expectancy (1.7 years for women and 3 years for men) after
New York. Illinois had the most persistent racial gap in life
expectancy of the 4 states; white life expectancy fared about
as well as in other states, but black life expectancy lagged.
Excess deaths caused by CVD made the largest contribution
to the remaining racial gap in life expectancy in all 4 states,
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but cancer and infant mortality, which comprised most
deaths in the “all other causes” group, contributed substan-
tially to the racial gap in life expectancy in Illinois, Georgia,
and California. For women in New York and Georgia, injury
deaths contributed to a narrowing of the racial gap in life
expectancy by 2013 but exacerbated the racial gap in life
expectancy observed among men in Illinois and California.

Cardiovascular deaths made persistent contributions to
the racial gap in life expectancy in all 4 states, and the
contribution of infant mortality in Illinois was twice as
high as that in the other 3 states. The negative contribution
of all causes in the group aged >85 was most striking in
New York.

Discussion

We found that state-specific trends were generally consistent
with the overall progress in narrowing racial gaps in life
expectancy from 1969 to 2013 in the United States. At the
same time, disparate patterns of change were also evident in
all 4 states. For men and women, life expectancy was more
similar across states among white persons than among black
persons. One study attributed this shorter life expectancy
among black persons to lower age at death from each major
cause rather than to a different distribution of causes.'> Two
notable exceptions to this pattern were homicide and suicide.
In 2016, rates of homicide were 10-fold higher among non-
Hispanic black men than among non-Hispanic white men,
and rates of suicide were 2.5 times higher among non-
Hispanic white men than among non-Hispanic black men.'®
The patterns may also reflect to some extent various histor-
ical patterns of migration between states in these cohorts. For
example, the major migration of black persons from the
South to the North in the first half of the 20th century low-
ered life expectancy in the South through selective departure
of the healthiest segments of the population.'”

Progress in reducing racial gaps in life expectancy has
been especially pronounced in the new millennium, after a
period in the 1990s in which homicide and AIDS exacerbated
racial inequalities in urban centers such as Chicago and New
York.'® Since the year 2000, reductions in racial inequalities
in CVD played an important role in continuing to drive down
the racial gap in life expectancy, particularly among women
in California, Georgia, and Illinois. Nevertheless, CVD in
late middle age continues to make the largest contribution
to the racial gap in life expectancy, and much of this differ-
ential contribution to years of life lost is attributable to
observed differences in known risk factors such as smoking,
obesity, and elevated blood pressure and blood glucose.'” In
addition to CVDs, differential trends in death rates from
injuries since 2000 have helped to decrease the racial gap
in life expectancy in all 4 states, although this decrease is
largely due to adverse consequences of the opioid epidemic’s
larger effect on white persons than on black persons. Given
the recent uptick in opioid overdose deaths among black

persons (particularly due to heroin and synthetic opioids),?°
it is unclear whether this pattern will persist in the future.

Strengths

This study had several strengths. First, we engaged in popu-
lation surveillance. As such, variability was not associated
with sampling in the statistics reported, and we did not need
to calculate P values or confidence intervals. Second, we
focused on populous states to show stable estimates based
on large numbers of deaths, and we showed in sensitivity
analyses that the results were not affected by data suppres-
sion in sparse cells. Lastly, we showed results on the absolute
scale, because differences can become misleading in relative
terms when baseline rates are obscured. The absolute scale
also provided ready decomposition of life expectancy by
component causes in an additive fashion and avoided the
false impression that inequality can widen when both groups
are improving.*'

Limitations

This study also had several limitations. First, to provide a
detailed picture of the most recent 45 years of data, we
focused on only 4 states. As such, the results do not neces-
sarily reflect trends in all 50 states and Washington, DC.
Second, we did not separate Hispanic persons from black
and white persons because their contribution to America’s
racial dichotomy is complex and evolving.>* Moreover, it
was not possible to separate data on Hispanic persons from
data on non-Hispanic black and non-Hispanic white persons
during the study period because of inconsistent coding across
states.”® Black Hispanic persons compose <5% of US black
persons overall but up to 25% of black persons in New York
State.** Among persons classified in our study as white, the
largest proportion who were Hispanic were likely to be in
California, where more than one-third of residents are His-
panic, a percentage more than twice as high as in the other
states we examined. As such, ignoring the dimensions of
ethnicity could be viewed as obscuring an important source
of within-group variability in risk factors and CODs. Third,
we relied on COD coding that is known to be prone to errors,
and these errors may potentially differ by race and state.”
For example, deaths in rural areas compared with urban areas
may, in general, have more errors in age of decedent and
COD, and Georgia has a substantial rural black population.
When misclassification is differential, the direction of the
bias cannot be predicted, which adds uncertainty to the esti-
mates. As such, it is not possible to say that cause-specific
rates are over- or underestimated in a given year, state, or
group. Nevertheless, some evidence suggests more consis-
tency in COD coding for black and white persons than for
Hispanic persons.”® Although numerous studies have docu-
mented errors in age reporting among very old persons, and
differentially more error in age reporting for black persons
than for white persons, this differential error was unlikely to
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have affected our estimates substantially. Almost all misre-
porting errors were small until after age 85, and we used a
single category for age >85 in the estimation and decompo-
sition of life expectancy.”’

Conclusions

We found important divergence in racial gaps in life expec-
tancy across the 4 states, and even more so when we broke
down the gaps further by broadly categorized dimensions of
age and CODs. These patterns demonstrate that black-white
differences in mortality can be eliminated or reversed, but
progress toward equality has been differential across state
environments. Future research should estimate the effects
of policy innovations and economic changes on closing
racial gaps in life expectancy. The arc of racial justice is
long, but it bends toward equality. In some states, it bends
more rapidly or substantially than in others, and these differ-
ences are important clues that need to be understood for the
benefit of all persons in all states.
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