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Abstract

Black—white mortality disparities remain sizable in the United States. In this study, we use the
concept of avoidable/amenable mortality to estimate cause-of-death contributions to the difference
in life expectancy between whites and blacks by gender in the United States in 1980, 1993, and
2007. We begin with a review of the concept of “avoidable mortality” and results of prior studies
using this cause-of-death classification. We then present the results of our empirical analyses. We
classified causes of death as amenable to medical care, sensitive to public health policies and
health behaviors, ischemic heart disease, suicide, HIV/AIDS, and all other causes combined. We
used vital statistics data on deaths and Census Bureau population estimates and standard
demographic decomposition techniques. In 2007, causes of death amenable to medical care
continued to account for close to 2 years of the racial difference in life expectancy among men
(2.08) and women (1.85). Causes amenable to public health interventions made a larger
contribution to the racial difference in life expectancy among men (1.17 years) than women (0.08
years). The contribution of HIV/AIDS substantially widened the racial difference among both men
(1.08 years) and women (0.42 years) in 1993, but its contribution declined over time. Despite
progress observed over the time period studied, a substantial portion of black—white disparities in
mortality could be reduced given more equitable access to medical care and health interventions.
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Introduction

This study aims to quantify the contribution of causes of death considered to be amenable to
healthcare and other public health interventions to differences in life expectancy between
white and black Americans over the past three decades. Our analyses complement previous
comparisons of black-white (B-W) disparities in mortality (Elo and Drevenstedt 2004;
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Harper et al. 2007; Manton et al. 1987; Preston et al. 1996). In 2007, white life expectancy
(78.4 years) exceeded that of blacks (73.6 years) by 4.8 years, with the gap being close to 2
years greater for men (75.9 vs. 70.0) than for women (80.8 vs. 76.8) (Xu et al. 2010). Black
populations have higher death rates than whites from all major causes of adult and infant
mortality, with suicide being the most notable exception (Harper et al. 2007; Rogers et al.
2000).

Several explanations have been offered for these disparities, including B-W differences in
income, education, and wealth (Geruso 2012; Hayward et al. 2000; Rogers 1992; Williams
and Sternthal 2010), experiences in utero and in early life, living conditions (Williams and
Sternthal 2010), access to healthcare, and racial discrimination (Paradies 2006; Sanders-
Phillips et al. 2009; Williams and Mohammed 2009). Among them, disparities in access to
medical technologies and healthcare, including health insurance coverage, have emerged as
significant factors (Lillie-Blanton and Hoffman 2005; Smedley et al. 2003; Sudano and
Baker 2006; Tehranifar et al. 2009). Differential treatment in the healthcare system may
further exacerbate disparities in access. Blacks have been, for example, less likely than
whites to receive appropriate diagnostic tests and/or treatments for heart disease, certain
cancers, kidney failure, and HIVV/AIDS (Berndt et al. 2007; Berz et al. 2009; Levy et al.
2011; Mayberry et al. 2000; Salihu et al. 2010; Sonel et al. 2005; van Ryn et al. 2006).
Although less is known about the role of individual preferences and patient—provider
relationships, they may also affect treatment decisions and influence B-W differences in the
timely and appropriate use of healthcare services (Ashton et al. 2003; Garrett and Yemane
2006). The persistence of these B-W disparities is a critical public health concern and an
important consideration in the implementation of the Patient Protection and Affordable Care
Act and other recent health reforms (Moy et al. 2011; Saenz 2010).

In this paper, we use the concept of avoidable/amenable mortality (AM) to estimate cause-
of-death contributions to the racial gap in life expectancy at birth. Our objective is to
quantify how much of this gap might reasonably be attributed to conditions that have been
considered in the literature to be amenable to medical care or other health interventions as
one indicator of how well the US has performed in reducing racial health disparities. This
study is the first to assess the contribution of AM to differences in life expectancy between
whites and blacks over time and the first to compare the relative contribution of avoidable
with other causes of death to changes in the racial life expectancy gap in the US.

We begin with a review of the concept of avoidable mortality and results of prior studies in
the US and elsewhere. This discussion is followed by a description of our data and methods
and a presentation of our results. We end with a discussion and concluding comments.

The Concept and Measure(s) of Avoidable or Amenable Mortality (AM)

Rutstein et al. (1976) are credited with publishing the first list of about 90 conditions in the
mid-1970s that represented “unnecessary” and “untimely” deaths [although there is some
evidence that the concept dates back to the 1960s (Burgess et al. 1966)]. Rutstein’s list
included sentinel events (e.g., deaths from appendicitis) when the occurrence of a single
disease would justify asking why it occurred; conditions for which deaths pointed to
problems with screening and secondary prevention (e.g., cervical cancer); and deaths from
causes that could be influenced by public policy, social conditions, and/or behavior (e.g.,
smoking-related cancers). The purpose was to develop a list of causes that could be used to
monitor and evaluate health system performance in the broadest sense. With the introduction
of the 9th revision of the International Classification of Diseases (ICD), this list was updated
in the early 1980s (Rutstein et al. 1980).
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Several modifications have subsequently been made to Rutstein’s original list. The main
distinction among subsequent compilations is how broadly the authors define AM, i.e.,
whether the list is limited to conditions for which effective medical treatment (e.g.,
infectious diseases) is available or whether conditions avoidable by behavior modification
and policy (e.g., lung cancer and motor vehicle accidents) are also covered. In the early
1980s, Charlton et al. (1983) included 14 conditions designed to measure the impact of
medical care quality on mortality. Conditions for which medical care could do little to
prevent death (e.g., lung cancer) were excluded. At about the same time, Holland and others
drawing on Rutstein’s and Charlton’s classifications made further modifications that led to
the publication of the European Community Atlas of “Avoidable Death” (Holland 1988).
The list of causes [updated in 1991 (Holland 1991) and 1993 (Holland 1993)] distinguished
three types of AM: premature deaths that could be prevented with timely and appropriate
medical care of good quality (e.g., infectious diseases); deaths that should not take place
given adequate primary and secondary prevention (e.g., cervical cancer); and deaths
sensitive to health policy (e.g., lung cancer, cirrhosis of the liver, and motor vehicle
accidents). Several other variations of AM have also been used (Mackenbach 1996;
Poikolainen and Eskola 1986; Simonato et al. 1998; Tobias and Jackson 2001; Westerling
1992).

A more recent list of “avoidable” mortality was published by Nolte and McKee (2004).
Based on a comprehensive review of prior literature and consideration of recent advances in
medical technology, the authors focused on causes of death that captured the impact of
healthcare on mortality (primary care, hospital care, screening, and public health programs).
Conditions influenced by public health policy and behavior (e.g., lung cancer) were
excluded. The objective was to include conditions that could be used to assess the
contribution of healthcare and to provide a standard list for international comparisons. This
publication helped renew interest in the concept of avoidable mortality, and this list has been
used in subsequent studies, including those focusing on cross-national comparisons of
national health system performance (e.g., Nolte and McKee 2012).

Empirical Studies of Avoidable or Amenable Mortality

Following Rustein’s publications, the number of published studies of AM proliferated,
initially covering Western Europe, but subsequently other countries as well (for a review of
studies published prior to 2003 see Nolte and McKee (2004)). These studies, using primarily
aggregate data, examined the contribution of medical care, primary or secondary prevention,
and/or public policy to time trends in AM within countries, cross-country variations in AM,
cross-sectional spatial variation in AM within countries, and variation in AM by area-level
socioeconomic (SES) characteristics. Country-specific studies of time trends in AM have
been conducted, for example, in Australia and New Zealand (Korda and Butler 2006; Piers
et al. 2007), Canada (Pampalon 1993), Europe (Humblet et al. 2000), and Latin America
(Abreu et al. 2007). These studies have typically shown AM to decline 2-5 times faster than
all-cause mortality between the 1950s and early 1980s with some suggestion that the decline
in AM has decelerated in the 1990s at least in some countries (Nolte and McKee 2008,
2011). Thus, reductions in AM appear to have made a sizable contribution to gains in life
expectancy in the latter half of the 20th century. Mackenbach, for example, estimated that
declines in death rates from causes amenable to medical care between the 1950s and 1990 in
the Netherlands contributed 2.96 and 3.95 years to gains in male and female life expectancy,
respectively (Mackenbach 1996; Mackenbach et al. 1988).

Declines in AM have also varied by areal level SES. For example, Korda et al. (2007)
documented faster declines in mortality from causes of death amenable to medical care and
those responsive to health policy (chronic liver disease and cirrhosis, lung cancer and
accidents) at the highest area-level income quintile (5 % per annum) than at the lowest
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quintile (3.5 %) between 1986 and 2002 in Australia. These trends led to an increase in the
relative but to a decline in the absolute area-level SES disparity in AM (see also Piers et al.
2007; Mackenbach et al. 1990; James et al. 2006).

Several recent studies have further tried to assess the relationship between avoidable
mortality and features of the healthcare system. Heijink et al. (2012), for example, found a
robust statistical association between increased healthcare spending and reduced rates of
AM across a ten-year panel of OECD countries, including the US. Desai et al. (2011),
examined trends in AM as an indicator of the performance of the British National Health
Service (NHS) and showed that increased NHS funding corresponded with accelerated
declines in AM in Great Britain. At the same time, some improvements were likely to have
resulted from changes in prevention and early diagnosis related to public health and social
changes rather than from increased NHS funding. In contrast, Plug et al. (2012) found that
SES inequalities in AM in 14 OECD countries were not associated with indicators of
healthcare access and utilization. The authors suggested that underlying social and
behavioral factors (e.g., smoking) may have been responsible for mortality variation from
both amenable and non-amenable causes of death.

In addition, AM has been used to study differences in mortality among population
subgroups. In the Netherlands, immigrants were found to have an elevated risk (relative risk,
RR = 1.13) of death from “avoidable” conditions compared to the native-born Dutch in
1995-2000, with the excess risk varying by cause of “avoidable” death and by immigrant
subgroup (Stirbu et al. 2006). Individual demographic and socioeconomic characteristics
largely explained the excess risks among immigrants (Stirbu et al. 2006). In Sweden,
Westerling and Rosén found sizable differences in mortality between the native-born
Swedish population and immigrants from other Nordic countries, former Yugoslavia and
Eastern Europe but mainly for causes of death amenable to behavior or public health
interventions (e.g., lung cancer and liver cirrhosis). Differences in mortality from causes
considered amenable to medical care were small (Westerling and Rosén 2002). Ethnic
differences in AM have also been documented in Singapore (Niti and Ng 2001), and an
inverse association has also been found between individual-level SES and AM in New
Zealand (Marshall et al. 1993) and South Korea (Song and Byeon 2000).

Avoidable or Amenable Mortality in the US

Despite the fact that the concept of “avoidable’” mortality originated in the US, it has not
been put to a wide use in this country. Adler (1978) was first to show that Rutstein’s
“sentinel health events,” a subset of causes from the full list, represented about 14 % of US
deaths in 1970. Other studies have investigated AM in the US in comparison with other
OECD countries. Kjellstrand et al. (1998) examined trends in six AM conditions? at ages 5-
64 in Australia, Canada, France, Germany, Italy, Japan, New Zealand, Sweden, the US, and
the UK from 1980 to 1990. The US had the third lowest ranking in 1980 but it had declined
to a fifth place by 1990 due to a slower decline in mortality from these causes in the US than
in the other countries but one. In a more recent comparison of AM mortality in 19 OECD
countries in 1998, the US ranked 16th with or without including 50 % of ischemic heart
disease (IHD) deaths, which were considered partially avoidable (Nolte and McKee 2003).
Higher US death rates from “avoidable” causes have also been implicated in the lower life
expectancy in the US than in Canada among both blacks and whites (Kunitz and Pesis-Katz
2005; Manuel and Mao 2002). Between 1980 and 1996 the US also had higher mortality

LTuberculosis, cervical cancer, rheumatic heart disease, hypertension, stroke, and appendicitis.
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rates than Canada from 9 out of 11 cause-of-death groups2 considered amenable to medical
care (with the exception of breast cancer and peptic ulcer) (Manuel and Mao 2002).

A comparison of 2007 rates of AM in the US with the UK, France, and Germany showed
that the US rates were almost twice the rate of the country with the lowest rates (France)
(Nolte and McKee 2012). Between 1999 and 2007, AM declined significantly for all four
countries, but the decline was the smallest among American men (18.5 %) and women (17.5
%) with the largest declines seen among English men (37 %) and women (32 %). In terms of
specific causes of death, the US had the lowest death rates from certain cancers (e.g., colon,
skin, breast, cervix, and leukemia), whereas the US had the highest death rates from
cerebrovascular disease and hypertension (Nolte and McKee 2012).

Within the US, amenable mortality has been shown to vary by geography and to contribute
to SES and racial/ethnic mortality disparities. A recent study documented considerable state-
level variation in mortality amenable to medical interventions, with the lowest rates found in
Minnesota (70.2 per 100,000) and the highest in Washington, DC in 2002 (Commonwealth
Fund 2007). Schoenbaum et al. (2011), in turn, documented a strong correlation between
mortality amenable to healthcare among US states, especially among minority groups. State-
level variation in mortality amenable to healthcare was additionally associated with hospital
re-admissions and quality of diabetes care, which the authors attributed to state-level
variation in healthcare system performance. In a cross-sectional study of large (over 100,000
population) US cities, higher income inequality and spending on police were positively
associated with higher mortality from preventable causes, while spending on roads,
education, health, and waste disposal (combined into a single measure) was negatively
associated with mortality from preventable or immediate causes of death (e.g., accidents,
asthma, diabetes, and homicide) (Ronzio et al. 2004).

Evidence that AM mortality in the US varies by SES comes from studies by Phelan et al.
(2004) and Elo and Drevenstedt (2002), both based on the National Longitudinal Mortality
Study (NLMS). Phelan et al. found that both education and family income had a significant
negative association with mortality classified as highly “preventable” by two physician/
epidemiologists; a list of causes closely correlated with Rutstein’s list of AM. For causes of
death classified as having low probability of prevention (for which little is known about
prevention or treatment), the mortality gradient by family income was less steep and their
association with educational attainment was insignificant at ages 45 and above. In race- and
gender-stratified analyses, SES was more strongly associated with mortality from highly
preventable causes than from causes with low probability of prevention, except among black
men. Elo and Drevenstedt (2002), in turn, found both absolute and relative measures of
educational inequality in mortality to be smaller for medically amenable causes than for
causes related to health behavior/policy at ages 25-44. At ages 45-64, both absolute and
relative educational inequalities were more pronounced for medically amenable causes,
including IHD, than causes related to health behavior/policy, although for the latter the
education gradient was also present.

An early study of B-W disparities in AM found that age-adjusted mortality rates below age
65 from 12 of Rutstein’s sentinel causes3 were 4.5 times higher for blacks than for whites in
the early 1980s (Schwartz et al. 1990). Similarly in Texas, medical care AM in the 1980s
was more than three times higher among blacks than whites [standardized mortality ratio

2Maternal and perinatal mortality, Hodgkin’s disease, cervical and breast cancer, tuberculosis, asthma, appendicitis, cholelithiasis,
cholecystitis and abdominal hernia, ischemic heart disease, hypertension and cerebrovascular disease, and peptic ulcers.

Tuberculosis, cervical cancer, Hodgkin’s disease, rheumatic heart disease, hypertensive disease, acute respiratory disease, pneumonia
and bronchitis, influenza, asthma, appendicitis, hernias, and cholecystitis.
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(SMR): 3.4]; the AM rate for Hispanics was only slightly above the white rate [SMR: 1.1].
At about the same time, Woolhandler et al. (1985) documented excess deaths among blacks
compared to whites from medically AM in Alameda county, CA. Overall, 44 % of person-
years of life lost (PYLL) for blacks was due to potentially preventable deaths, whereas for
whites the respective estimate was 32 %. Elo and Drevenstedt (2006) further found that
mortality was higher among blacks than whites from both medically amenable causes and
causes related to health behavior/policy (e.g., lung cancer, liver cirrhosis, homicide, and
accidents) during the 1980s. At ages 25-44, the two cause-of-death groups explained over
60 % of the B-W difference in age-adjusted death rates among males and females with
behavioral causes being more important among men than women. At ages 45-64, medically
amenable causes, together with heart disease and stroke, accounted for 53 % of the higher
mortality of black men and 77 % of the higher mortality of black women. Causes related to
health behavior/policy (e.g., smoking- and alcohol-related causes, and accidents) made
smaller contributions at these older ages (27 % for men and 1.6 % for women). Adjustment
for education, family income, marital status, and place of residence in sex-specific
multivariate regression explained a larger fraction of the black excess risk in mortality from
causes related to health behavior/policy than from causes amenable to medical care.

A more recent study examined trends in B-W disparities in age-adjusted death rates below
age 65 between 1980 and 2005 from conditions amenable to medical care, those sensitive to
public policy and/or behavior change, IHD, HIV, and residual causes of death (Macinko and
Elo 2009). The authors found that medical care AM was the largest source of B-W mortality
disparity in 2005, contributing 30 % of the B-W disparity in all-cause mortality among men
and 42 % among women. At the same time, whereas the absolute B-W differences for most
cause-of-death groups diminished over time, the relative differences measured by rate ratios
exhibited little change, except in the case of HIV for which RRs increased substantially.

In this paper, we extend previous analyses of B-W disparities in mortality amenable to
medical care and behavior/policy interventions by estimating their contribution to the
difference in life expectancy at birth between whites and blacks and changes in this
difference over time. We assess three periods (1980, 1993, and 2007), which reflect
increasing B-W differences in life expectancy (1980-1993) and declining B-W disparities
(1993-2007). Within each broad cause-of-death category, i.e., among medically amenable
causes of death, we further distinguish among distinct cause-of-death groups (e.g., cancers
and diabetes), to provide a more refined assessment of the role of AM in B-W mortality
disparities. Among the behavior/policy interventions, we also distinguish among specific
causes of death as their contributions to B-W disparities vary by sex and over time.
Grouping all medically amenable causes and all causes related to behavior/policy
interventions together can mask important variations in the contribution of more specific
causes of death.

We used data on deaths from Mortality Detail (1979-1991) and Multiple Cause of Death
(1992-2007) files produced by the National Center for Health Statistics (NCHS). These data
contain information on detailed causes of death, race, age, sex, and place of residence at the
time of death. We classified causes of death based on the underlying cause of death reported
on the death certificate. This approach is consistent with previous literature examining
cause-specific mortality in the US (e.g., Geronimus et al. 1996; Harper et al. 2007). We used
population estimates prepared by the Census Bureau available from the National Cancer
Institute to construct age-specific death rates by age, race, and sex (National Cancer Institute
2011). The 85+ population was allocated into 5-year-age groups above age 85 based on
census data (1980 and 1993) and tabulations obtained from NCHS for 2007.
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Classification of Causes of Death

Methods

Our cause-of-death classification is based on prior studies of B-W mortality disparities (Elo
and Drevenstedt 2004; Geronimus et al. 1996; Harper et al. 2007; Kochanek et al. 1994;
Macinko and Elo 2009) and the literature on “amenable or avoidable mortality” (AM),
particularly the most recent classification of AM by Nolte and McKee (AM) (Gay et al.
2011; Nolte and McKee 2004; Rutstein et al. 1976). We grouped causes of death into six
categories: causes amenable to (1) medical care (deaths that could be prevented or reduced
by timely medical care or primary or secondary prevention); (2) sensitive to public health
policies and causes linked with health behaviors (e.g., smoking, excessive drinking, drunk
driving, seatbelt use, access to and use of firearms); (3) IHD; (4) suicide (5); HIV; and (6)
all other causes labeled “residual/less amenable” causes. Although Nolte and McKee
categorized IHD as “partly amenable to healthcare” and partitioned 50 % of IHD deaths to
medically amenable causes (Nolte and McKee 2004), we analyzed IHD separately because it
represents an important cause of death and is amenable both to medical care and health
behavior change. We also examined HIV separately because it emerged as a leading cause
of death in young adulthood, made a sizable contribution to B-W mortality disparities
(Levine et al. 2007), and was initially sensitive only to policy/behavior interventions before
the advent of highly effective antiretroviral therapy (HAART) in the mid-1990s. Suicide, on
the other hand, is one of the few causes that historically has been higher among whites than
blacks so it was also included separately (Rogers 1992). In addition, to gain further insights
regarding the contribution of specific conditions within these broader cause-of-death groups,
we further distinguished among the most important causes within subcategories: medical
care (infectious and respiratory diseases, cancers, circulatory diseases, birth related,
diabetes, and other diseases); public health policy/behavior (lung cancer and cirrhosis,
homicide, and traffic accidents); and 6 residual causes (cancers, heart disease, ill-defined
causes, and all other less amenable causes). The ICD codes for each cause-of-death group
are shown in the Appendix, Table 5.

We focus on mortality below age 75 for the following reasons. First, this age limit is
consistent with prior studies of AM that have used age 75 as an upper age limit to classify
causes of death (e.g., Nolte and McKee 2004), thus allowing our results to be compared with
those obtained from previous studies. Second, mortality below age 75 accounted for over 90
% of the difference in male and female life expectancy between blacks and whites in 1980
and 2007 (authors’ calculations). Third, medical care and policy/behavior interventions are
likely to be most effective in prolonging life at younger ages. Fourth, the identification of
the underlying cause of death becomes increasingly problematic at the oldest ages when
multiple diseases are present (Rosenberg 1999).

We first calculated age-, sex-, and race-specific death rates for all-cause mortality in five-
year-age groups up to age 100 with the open-ended age interval beginning at age 100+ and
estimated period life tables for blacks and whites by sex for 1980, 1993, and 2007 using
standard life table procedures (Preston et al. 2001). Second, we estimated age- and cause-
specific death rates in five-year-age groups below age 75. Third, we calculated cause-of-
death contributions below age 75 to (1) the difference in life expectancy at birth between
whites and blacks in 1980, 1993, and 2007 by sex; (2) the change in life expectancy at birth
between 1980-1993 and 1993-2007 by race and sex, and (3) changes in the difference
between whites and blacks between 1980-1993 and 1993-2007 by sex (Arriaga 1984;
Beltran-Sanchez et al. 2008).

In addition, we estimated the number of excess deaths (as the number of observed deaths
minus the number of expected deaths) among blacks below age 75 by age, sex, and cause-
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of-death group in 2007. The estimated excess deaths represent deaths that would not have
occurred if blacks had experienced the same age-, sex-, and cause-specific mortality rates as
their white counterparts. Finally, we estimated standardized mortality ratios (SMRs) as the
ratio of observed black deaths to the expected deaths for men and women and also computed
their 95 % confidence intervals. Our methods for these calculations are detailed below.

Cause-Specific Contributions to the Difference in Life Expectancy Between Whites and
Blacks and Their Contribution to the Change in Life Expectancy over Time by Race and
Sex

Let e}j"(o, t)and eE(o, t) be the life expectancy at birth for whites and blacks, respectively,

for sex k [k € (men, women)], at time t [t € (1980, 1993, 2007)]. Let [EX]_B(Ov t)} be the
difference in life expectancy at birth between whites and blacks for sex k at time t. Then

D {eZV*B@, t)} can be decomposed as (Beltran-Sanchez et al. 2008):
D [ B(0,5)] =e (0,1) — ef(0,1)

= n oo W (a)+pB, , (at 1)
D [ezv B(o,t)] ~ ;g (pm(a,t)—pgk(a,t)) (p PRCOLE >> da,

where pﬂ (a,t), and p‘flk (a,t) represent the white probability of surviving from birth to age
a, for sex k (k € (men, women)) from cause of death i and cause —i (everything but cause i)
attime t (t € (1980, 1993, 2007)). Similar quantities for blacks are identified with the
superscript B.

In discrete age intervals, and using life table notation, the above equation is equivalent to:

nLX\,Ci,k (t)—l_TLLzB,fi,k (t)
. @

D[l B0,0] 23 3 [(L¥k (0 = nZB,x )]

i=12=0,5 2nlo

where |o represents the life table radix, and »Ly"; () and » L)\ _; . (t) represent the white
person-years lived between ages x and x + n for sex k (k € (men, women)) at time t (t €
(1980, 1993, 2007)) in the life tables for cause i and cause —i, respectively. Similar
quantities for blacks are identified with the superscript B. Equation 2 can also be used to
estimate the cause-specific contributions to change in life expectancy among blacks and
whites between two time points where B and W would now represent two time points. This
method is equivalent to well-known decomposition methods of Pollard (1982) and Arriaga
(1984) and is detailed in Beltran-Sanchez et al. (2008).

Cause-Specific Contributions to the Change in the Difference in Life Expectancy Between
Whites and Blacks over Time

Let AD [EXV_B(Oa t)} be the change in the difference in life expectancy between whites and
blacks at birth between time t; and t, which can be computed as:

AD [P (0,6)] =D [ P(0,t2)] - D [l P(0,11)]

Substituting Eq. 1 into Eq. 3 leads to
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) ) — W (at2)+pB, , (ata)
[ezv B(Oat):| = iz_lg (piyk (a, tg) pg’k (a,t2)> (P ke (ast2 2p & (a2 ) da
Zn — W (at1)+pB, , (at1)
i:l{)l (py’\llc(a’tl) pfk (a7t1)) <p - 1 2p - : > da

which is equivalent to

o9

_ L ? W (at +in a,t:
ap [ Vo] = £ [ (1 t2) = 9Py 0, 1)) (P Ren ) g

4
= 5 P (0t P ast) @
_!) (Pi i (a,t1) — piy (a, tl)) 3 da

)

Thus, the cause-specific contributions to the change in the difference in life expectancy
between whites and blacks over time can be estimated as the difference between the cause-
specific contributions to this difference at time 1 and time 2 (Eq. 4). Each component of Eq.
4 can be estimated using Egs. 1 (continuous form) and 2 (discrete form).

Excess Deaths and Standardized Mortality Ratios

Results

Let, z\,{;"”i’k (2007) and , M xBﬂ-,k (2007) be the death rate for whites and blacks, respectively,

between ages x and x + n for cause i, sex kin 2007 (k € (men, women)) and nPﬁk (2007) be
the black population between ages x and x + n for sex k in 2007. The estimated number of
excess deaths by sex (k) for cause i in 2007, EDy; (2007), are estimated as

ED;; (2007)=5 [nME,;,(2007) - o PE;,(2007) — , MY, . (2007),, P2 (2007)]

z,i,k i,k

z,i,k i,k

EDy,; (2001)=% [nM?, (2007) — o2, (2007)] . PE, (2007)

The SMRs by cause of death and sex [SMRy; (2007)] are then calculated as observed deaths
divided by the expected deaths. If the ratio is greater than 1.0 then the number of observed
deaths exceeds the number of expected deaths, and ratios below 1.0 indicate the reverse. The
95 % confidence interval is obtained as follows:

SMRy; (2007) +1.96 - se(SM Ry, ; (2007)),
where SB(SMRk;’i (2007))_ 4/ Observed deaths, ;

~ Expected deathsy, ;

Between 1980 and 2007, life expectancy increased by about 5 years for white men, from
70.8 to 75.9 years, and by about 6 years for black men, from 64.1 to 70.0 years (see
Appendix, Table 4). The vast majority of this increase among black men occurred between
1993 and 2007, whereas the gains were more equally distributed between 1980-1993 and
1993-2007 among white men. Despite the more rapid mortality decline among black men
between 1993 and 2007, their life expectancy in 2007 was only approaching what white
males’ life expectancy had been 27 years earlier in 1980. Over this period, the racial gap in
male life expectancy increased from about 7 years in 1980 to 8.5 years in 1993, but
subsequently decline to 5.9 years in 2007.
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Between 1980 and 2007, life expectancy increased by close to 3 years for white women,
78.2-80.8 years, and by close to 4 years for black women, from 72.9 to 76.8 years. As was
the case with men, most of this increase among black women occurred between 1993 and
2007, whereas the gains were more equal in the two periods among white women. In 2007,
the life expectancy of black women was also lower than that of white women in 1980 (see
Appendix, Table 4). The gap in white and black female life expectancy increased from about
5.3 years in 1980 to 5.6 years in 1993, but subsequently declined to about 4.0 years in 2007.

Cause-Specific Contributions to Life Expectancy among Whites and Blacks and to the
Difference in Life Expectancy Between Whites and Blacks

We next examine the contribution of the various cause-of-death groups to changes in life
expectancy by race and sex and to the racial gap in male and female life expectancy. These
results are presented in Tables 1 and 2 and in Fig. 1.

Medically Amenable Causes of Death—As shown in Table 1, medically amenable
causes of death taken together made a larger contribution to gains in life expectancy among
both black men (1.33 years) and black women (1.40 years) than among white men (0.79
years) or white women (0.75 years) between 1980 and 2007. As a result of these race-
specific trends, the contribution of medically amenable causes of death to the difference in
white and black male and female life expectancy declined slightly over time; from 2.3 years
in 1980 to 2.1 in 2007 among men and from 2.4 years to 1.9 years among women (Table 2).
However, despite the decline in the overall contribution of medically amenable causes, their
percentage contribution fluctuated over time due to mortality trends from other causes of
death. Among men, the percentage contributions of medically AM to the racial gap in life
expectancy was 33 % in 1980, 26 % in 1993, and 36 % in 2007; the respective percentages
for women were 44, 39, and 46 %.

Among the medically amenable causes, mortality trends were more favorable for blacks than
for whites for all causes other than diabetes and cancers between 1980 and 1993 and “other
medically amenable causes” between 1993 and 2007. Among these causes, cardiovascular
diseases made the largest contribution to the racial gap in life expectancy at each time point
(1980, 1993, and 2007) among both men (0.83, 0.71, and 0.72 years) and women (0.93,
0.70, and 0.55 years).

Causes of Death in the Behavior-Policy Category, including Suicide—Mortality
from causes in the behavior/policy group made a much larger contribution to the racial
difference in male than female life expectancy (Table 2). Together they accounted for 1.7
years (24 %) of the 7.0-year gap in male life expectancy in 1980, about 2.0 years (24 %) of
the 8.5-year gap in 1993, before declining to 1.2 years (20 %) of the 5.9-year gap in 2007.
The cause of death largely responsible for this pattern was homicide mortality among black
men, which increased between 1980 and 1993 but subsequently declined between 1993 and
2007. Among women, this cause-of-death group accounted for only 0.29 years (5 %) of the
5.5-year gap in life expectancy in 1980, 0.32 years (6 %) of the 5.6-year gap in 1993 and
0.08 years (2 %) of the 4.0-year difference in 2007. As was the case with men, the most
important contributor to the higher mortality among black women compared to white
women was homicide.

In addition, declining mortality from lung cancer/cirrhosis contributed to an increase in life
expectancy among both white and black men (Table 1). In contrast, increasing lung cancer/
cirrhosis mortality in the earlier period dampened life expectancy gains among both white
and black women (Table 1), reflecting gender differences in cohort smoking patterns in the
US (Ho and Elo 2012; Preston and Wang 2006). Nevertheless, the contribution of these
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causes to the racial difference in life expectancy among both men and women declined over
time (Table 2). The contribution of traffic accidents to the racial gap in male and female life
expectancy was small, and suicide mortality was higher among whites than blacks (Table 2).

Ischemic Heart Disease—Nolte and McKee (2004) partitioned half of the deaths from
IHD to medically AM. We chose to examine this cause separately because both access to
medical care and health behaviors (e.g., smoking, diet, and exercise) can contribute to
variation in mortality from this cause. It is also a leading cause of death in the US. Between
1980 and 2007, the contribution of IHD to gains in life expectancy varied by race and sex.
Declines in IHD death rates added 2.0 years to life expectancy for white males, 1.4 years for
black males, 0.91 years for white females, and 1.2 years for black females (Table 1). Among
men, the contribution of IHD to the racial gap in life expectancy increased from 0.31 years
in 1980 to 0.58 years in 1993; but subsequently declined to 0.53 years in 2007. In contrast,
due to the more rapid decline in IHD mortality among black women than white women,
IHD’s contribution to the gap in white and black female life expectancy declined over time,
from 0.85 years in 1980, to 0.75 years in 1993, to 0.45 years in 2007.

Human Immunodeficiency Virus (HIV)—The emergence of HIV as a leading cause of
death among young adults during the 1980s offset mortality declines from other causes of
death between 1980 and 1993, especially among black men and to lesser extent among white
men and black women, whereas it played a much smaller role among white women (Table
1). These patterns reversed after 1993 and mortality declines from HIV made the largest
contribution to gains in life expectancy among black men, followed by white men and black
women. In 1993, HIV accounted for 1.1 years of the difference in white and black male life
expectancy, but its contribution had declined to 0.42 years by 2007. HIV made a smaller
contribution to the difference in white and black female life expectancy in both 1993, 0.42
years, and in 2007, 0.27 years.

Residual Causes of Death—Causes of death included among the residual category
made a much larger contribution to gains in life expectancy among blacks than whites
between 1980 and 2007, contributing about 2 years among black men, 0.6 years among
white men, 1.3 years among black women, and 0.25 years among white women. Between
1980 and 2007, the contribution of these causes to the difference in male life expectancy
was cut in half, from 2.8 to 1.4 years; the respective contributions among women were 2.0
years in 1980 and 1.1 years in 2007. Among these causes, the largest contributions were
made by a very heterogeneous group of causes, other than heart disease and cancer (Table
1).

Excess Deaths and Standardized Mortality Ratios

We estimated the number of excess deaths among black men and black women for 2007 by
calculating the difference between observed deaths by cause of death and the deaths that
would have occurred had blacks experienced the age-, sex-, and cause-specific death rates of
white men and white women. That is, if racial disparities in mortality were eliminated how
many deaths among black men and black women would have been avoided in 2007.
Standardized mortality ratios in turn provide an estimate of the relative excess mortality
among blacks compared to whites by cause of death. We present these results in Table 3.

We estimate that there were over 46,000 excess deaths among black men below age 75 in
2007, 38 % of which were due to medically amenable causes, i.e., causes of death from
which mortality could be reduced with access to high-quality preventive and curative
healthcare. Although not a direct measure of access to healthcare among blacks and whites,
it provides some indication of the potential role of heath disparities in access to healthcare
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(Desai et al. 2011; Mackenbach 1996). Among medically amenable causes cardiovascular
diseases made the largest contribution accounting for close to 15 % of all excess black male
deaths. The contribution of other medically amenable causes was in the 4-6 % range. The
behavior/policy category in turn made up about 19 % of all excess deaths among black men,
with homicide being the most important. IHD (11 %) and HIV (8 %) together contributed
close to 20 %. The number of deaths from suicide was higher among whites, whereas the
number of excess deaths from traffic accidents among black men was estimated to be only
70. The residual cause-of-death group made up 27 % of the excess deaths.

Among black women, the estimated number of excess deaths was over 28,000 of which
medically amenable causes of death accounted for about 50 %. As was the case for black
men, among these causes cardiovascular diseases were the most important, making up close
to 17 % of all excess deaths. In contrast to men, the policy/behavior category accounted for
less than 2 % of the excess deaths among black women, whereas excess deaths from IHD
(14 %) made up a larger proportion and HIV made up a slightly smaller proportion (7 %)
than was the case among black men. Mortality from lung cancer and cirrhosis, traffic
accidents, and suicide was somewhat higher among white women than black women.

The relative mortality differentials, as measured by the SMRs, exhibited a somewhat
different pattern. The SMR was highest for HIV among both men (7.91; 95 % CI1 7.67-8.16)
and women (15.94; 95 % CI 15.3-16.6). It was similarly high for homicide among men
(7.07; 95 % CI 6.91-7.23), but less so among women (3.12; 95 % CI 2.95-3.29). For most
other causes of death, the SMRs ranged from 1.5 to slightly over 3.00. They were below
1.00 for suicide for which whites have higher mortality than blacks.

Discussion

Our results are consistent with prior studies that have documented a widening of the racial
gap in life expectancy in the 1980s and early 1990s and its subsequent narrowing after 1993
(Elo and Drevenstedt 2004; Harper et al. 2007; Kochanek et al. 1994). They are also
consistent with the expectation that mortality from conditions that are amenable to medical
care make a large contribution to this difference.

Medically AM below age 75 accounted close to 2 years of the racial gap in male and female
life expectancy in 1980, 1993, and 2007, although its overall contribution declined
somewhat over time. In 2007, the number of excess deaths from these causes among blacks
was high, accounting for more than a third (38 %) of all excess deaths among black men and
a half (50 %) among black women. The relative difference as measured by the SMR was
close to 2 for both men and women. Thus, there appears to be considerable room for
narrowing the B-W mortality gap by known preventive and curative medical technologies.

At the same time, however, our results suggest the need for caution in making
generalizations about all medically amenable conditions based on the results for the
medically amenable category taken as a whole. When analyzed separately, we showed that
mortality from some conditions contributed to the widening of the B-W gap in life
expectancy (e.g., cancers and diabetes) whereas others contributed to its narrowing (e.g.,
infectious and respiratory diseases, birth-related causes, and circulatory diseases) over the
study period. These results are consistent with evidence showing higher mortality among
blacks than whites from cancers for which screening and/or treatment are available, e.g.,
breast, colorectal, and prostate cancer (SEER 2011; Soneji et al. 2010), and prior findings
showing that B-W disparities in mortality are wider for cancers that are more amenable to
medical interventions (Tehranifar et al. 2009). Although there is a debate about the
effectiveness of some cancer screening (e.g., prostate cancer screening), especially among
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younger age groups, our results are consistent with other evidence suggesting that whites
compared to blacks obtain higher rates of recommended screenings and treatments at earlier
stages of cancer presentation, which are associated with higher 5-year survival rates (Virnig
et al. 2009). Other evidence shows that adherence to complex treatment regimes for diabetes
is related to SES (Bailey and Kodack 2011) and thus may also be related to B-W differences
in diabetes mortality. In addition, B-W differences in environmental exposures may place
blacks at a greater risk of diabetes than whites (LaVeist et al. 2009).

In 2007, IHD mortality accounted for 10.7 % of black male and 13.8 % of black female
excess deaths below age 75 and close to half a year of the difference in male and female life
expectancy between whites and blacks. The relative differences were also higher for women
(SMR: 1.9) than for men (SMR: 1.5). In the last three decades, coronary heart disease
mortality has declined substantially in the US. It has been estimated that about 47 % of the
overall decline in CVD between 1980 and 2000 was due to treatment and about 44 % to a
change in risk factors (Ford et al. 2007; Ford and Capewell 2011). We found that IHD
mortality decline was more pronounced among white men than black men especially
between 1980 and 1993, whereas among women, IHD contributed to the narrowing of the
B-W difference over time (Table 2). Thus, in the early period white men appeared to have
benefited more from treatments and risk factor reductions than black men (Petersen et al.
2002; Peterson et al. 1997), but in subsequent years these differences appear to have
diminished.

Among the causes of death considered amenable to behavior modification and public health
interventions, homicide was most important among men. It also made a large contribution to
the widening of the racial gap in male life expectancy between 1980 and 1993 and to its
subsequent narrowing. In contrast, homicide made only a minor contribution among women.
High rates of homicide among black men are especially evident in poor urban areas
(Geronimus et al. 1999, 2011), and they are tied to high levels of economic segregation and
poverty concentration (Eitle et al. 2006; Krivo and Peterson 2000). Public health
interventions to restrict access to fire arms and policies to reduce racial residential
segregation may help curb high levels of violence in urban America (Lizotte 1986; Massey
1995; McDowall et al. 1995).

Similarly, lung cancer and cirrhosis accounted for a larger share of the racial difference in
male than female life expectancy with lung cancer being the most important. Between 1993
and 2007, lung cancer contributed to the narrowing of the racial gap in both male and female
life expectancy. As noted previously, lung cancer mortality has been closely tied to smoking
duration, intensity, and cohort smoking histories (Ho and Elo 2012; King et al. 2004;
Siahpush et al. 2010). Deaths from motor vehicle accidents and suicide played a relatively
small role in the racial gap in life expectancy. A number of factors have been implicated in
fatalities from traffic accidents: including characteristics of the vehicles, driver behavior
including drunk driving and seat belt use, quality of medical care and miles driven, and
factors that are also likely to play a role in racial disparities in mortality from traffic
accidents (Transportation Research Board 2010). The lower mortality from suicide among
blacks than whites has raised questions about the possibility that the quality of reporting is
worse among blacks than whites thus underestimating suicide mortality among blacks
(Rockett et al. 2006).

During the study period, HIV emerged as a one of the leading causes of death in young
adulthood and by 1993 it accounted for 12.7 and 7.5 % of the difference in male and female
life expectancy between whites and blacks, respectively. After the introduction of HAART,
HIV death rates declined quickly among both blacks and whites leading to a reduction in the
absolute B-W difference in mortality from HIV (Levine et al. 2007; Rubin et al. 2010).
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Thus by 2007, the contribution of HIV to the racial gap in male and female life expectancy
had declined, as had the number of excess deaths due to HIV. At the same time, however,
the relative mortality disparities were now very large. Therefore, although the introduction
of HAART led to a large reduction in death rates from HIV and thus a decline in the
absolute racial difference in mortality from HIV, the relative racial mortality disparities have
become exceptionally pronounced (Levine et al. 2007; Rubin et al. 2010).

It is also of interest to note that the residual/less amenable cause-of-death category made a
substantial contribution to the narrowing of the B-W gap in life expectancy over time
among both men and women. Within this category, the largest contribution was made by the
heterogeneous group of causes, although mortality from cancers and heart disease also
contributed. It may be that a secular decline from many of these causes occurred earlier
among whites than blacks. In any case, given the heterogeneous nature of this category,
multiple factors must have played a role.

Limitations

We should also note several limitations of our study. First, because we use the underlying
cause of death, we may underestimate the contribution of some causes (e.g., diabetes) often
listed as a contributing rather than an underlying cause on the death certificate. Second,
causes of death classified as “ill-defined” contributed to a decline in the racial differences in
life expectancy gap, leading to some potential bias due to improvements in the classification
of causes of death among blacks over time. Third, due to inconsistencies in the coding of
Hispanics and other race/ethnicities in these data sources, we limited our study to blacks and
whites. Fourth, although differences in age-reporting accuracy between blacks and whites
are a concern, it is less important at ages below 75 than at the highest ages. Fifth, we did not
show age-specific death rates by cause of death, which could reveal different age patterns of
mortality by race and sex.

Finally, it is important to note that there is no consensus regarding the list of conditions that
are considered amenable to medical care and public health interventions, and the use of
different definitions can lead to differing conclusions (Beltran-Sanchez 2011; Wheller et al.
2007). For this reason, we included subcategories within the medically amenable and
behavior/policy classifications and examined trends separately from IHD and HIV. We also
included all other causes of death in a residual/less amenable cause-of-death category. All
subcategories reveal considerable heterogeneity in mortality trends by subgroup and thus
grouping all causes considered medically amenable, those falling into the behavior/policy
category, or to the residual group of causes together would have missed important
heterogeneity in cause-specific mortality trends over time.

Conclusions

Persistent B-W health disparities are a critical public health concern and an important
consideration in the implementation of recent health reforms (Moy et al. 2011; Saenz 2010).
Mortality differentials below age 75, when healthcare and policy/behavior interventions are
likely to have their largest impact, continue to explain over 90 % of the difference in life
expectancy between whites and blacks. The results presented here suggest that despite the
narrowing of the racial gap in life expectancy since the mid-1990s, a substantial portion of
racial mortality disparities continue to result from causes that could be reduced given more
equitable access to healthcare and more targeted public health interventions.

These conclusions also underscore the complex interplay of medical care with
socioeconomic status. The disparities that we identified, although considered to be amenable
to existing interventions, are also undoubtedly related to differences in SES between blacks
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and whites. In the US, more highly educated and wealthy individuals tend to have lower
mortality. In addition, access to healthcare is related to income, employment, and
educational attainment in that individuals with higher incomes and educational attainment
and full-time employment are more likely to have access to health insurance.
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Table 4
Life expectancy by race and sex, US 1980, 1993, and 2007

Life expectancy at birth  White Black

Year Source Male Female Male Female

1980 Our estimate 70.8 78.2 63.8 727

Official® 70.8 78.2 64.1 72.9
1993 Our estimate 732  79.6 64.7 740
OfficialP 731 795 64.6  73.7
2007 Our estimate 76.3 812 704 772
Official® 75.9 80.8 70.0 76.8

In the above table, we compare our estimates of life expectancies at birth to official U.S. life tables. The differences in the
estimates in 2007 come mainly from differences in how mortality is estimated at the oldest ages, which has no appreciable
impact on the conclusions drawn from the cause-specific results reported in this paper. Furthermore, the methodology used

to estimate life expectancies in this paper is the same in all years

aVital Statistics of the United States, 1985. U.S. Decennial Life Tables for 1979-1981. Volume I, Number 1

bVitanl Statistics of the United States, 1993. Life Tables, Reprint of Volume Il, Part A, Section 6 (pp. 8, 10)

CNationaI Vital Statistics Report, 2010. Deaths: Final Data for 2007. Volume 58, No. 19 (p. 12, Table 7)

Table 5

Definitions of cause-of-death categories

1CD-10

Category 1CD-9
Medical care avoidable mortality
(AM)
AM—infectious and respiratory
diseases
Intestinal infections, tuberculosis, 001-009, 010-018, 32, 33, 37, 137,
Zoonotic bacterial diseases, other 020-027,38, 45, 55-56,70, 73,
bacterial diseases, Septicemia, 080-082, 087, 090-099, 102, 460—
Poliomyelitis, Measles, Rubella, 479, 500-519, 480-488, 490-496

Infectious hepatitis, Ornithosis,
Rickettsioses/arthropod-borne,
Syphilis (all forms), Yaws, respiratory
diseases, Influenza and Pneumonia,
Chronic lower respiratory diseases

A00-A09, A16-A19, B90, A20-A26,
A28, A32, A33, A35, A36, A37, A40—
A41, A80, BO5-B06, B15-B19, A70,
A68, A75, A77, A50-A64, A66, JOO—
J08, J20-J39, J60-J99, J09-J18, J40-
J47
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Category 1CD-9 1CD-10
AM—cancers
Malignant neoplasm of colon, 153-154, 172-173, 174, 180, 185, C18-C21, C43-C44, C50, C53, C61,
skin, breast, cervix, prostate, testis, 186, 188-189, 190, 193, 201, 204-  C62, C67, C64, C69, C73, C81, CI1-
bladder, kidney—Wilm’s tumor only, 208 C95
eye, Thyroid carcinoma, Hodgkin’s
disease,
Leukemia
AM—circulatory
Active/acute rheumatic fever, 390-392, 393-398, 401-405, 430-  100-102, 105-109, 110-113, 115, 160-
chronic rheumatic heart disease, 438 169
hypertensive disease, cerebrovascular
disease
AM—birth
Maternal deaths (all), congenital 630-676, 745-747, 760-779 000-099, Q20-Q28, PO0-P96
cardiovascular anomalies, perinatal
deaths (excluding stillbirths)
AM—diabetes 250 E10-E14
AM—Other
Disease of thyroid, Epilepsy, 240-246, 345, 531-533, 540-543, E00-E07, G40-G41, K25-K27, K35—
Peptic ulcer, Appendicitis, Abdominal ~ 550-553, 574-575.1, 580-589, K38, K40-K46, K80-K81, NO0-NO07,
hernia, Cholelithiasis & cholecystitis, 600, E870-E876, E878-E879 N17-N19, N25-N27, N40, Y60-Y69,
Nephritis, Benign prostatic Y83-Y84
hyperplasia, Misadventures to patients
during surgical or medical care
IHD 410-414, 429.2 120125
HIV 279.12 042-044 B20-B24
Suicide and self-inflicted injuries E950-E959 U03, X60-X84, Y87.0
Policy AM
Lung cancer and cirrhosis 162, 571.1-571.3 C33-C34, K70
Homicide E960-E969 X85-Y09
Road traffic accidents E810-E819 V01-V99,
Residual causes
Other cancers 140-239 C00-D48
Other heart disease 390-459 if not listed above 100199 if not listed above
11l-defined causes 780-799 RO0-R99
All other non-amenable causes All other codes not listed above All other codes not listed above
(residual)
aClassified as 279.1 before 1986
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Cause-specific contributions to the difference in life expectancy between whites and blacks
at birth by sex, 1980, 1993, and 2007 and to change in this difference between 1980-1993
and 1993-2007 (years). Source See Table 1. A positive (negative) value indicates that the
cause of death contributed to an increase (decrease) in B-W difference in life expectancy at

a given point in time or between two time points

Popul Res Policy Rev. Author manuscript; available in PMC 2015 February 01.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Eloetal.

Page 24

Table 1
Cause-specific contributions to a change in life expectancy at birth by race and sex, 1980-1993 and 1993—
2007 (years)
Cause-of-death group Whitemales Black males Whitefemales Black females
Aey 1980-1993
Medically amenable causes 0.49 0.63 0.39 0.62
Infectious and respiratory diseases 0.03 0.11 -0.14 -0.05
Cancer 0.06 -0.03 0.15 0.00
Circulatory diseases 0.16 0.26 0.19 0.40
Birth related 0.25 0.29 0.19 0.27
Diabetes -0.04 -0.09 -0.03 -0.07
Other diseases 0.03 0.09 0.02 0.06
Ischemic Heart Disease 112 0.60 0.48 0.51
HIV -0.44 -1.28 -0.05 -0.44
Suicide -0.01 -0.04 0.03 0.01
Behavior/policy 0.46 0.17 -0.07 -0.06
Lung cancer 0.09 0.11 -0.15 -0.06
Homicide 0.04 -0.09 0.00 0.00
Traffic accidents 0.33 0.15 0.08 0.00
Residual causes 0.43 0.87 0.27 0.62
Cancer 0.04 0.08 0.06 0.12
Heart disease 0.05 0.05 0.00 0.01
1I-defined causes 0.04 0.14 0.03 0.15
All other non-amenable 0.30 0.59 0.17 0.34
Mortality above age 75 0.34 -0.03 0.40 0.03
Change in life expectancy 2.34 0.90 1.40 1.30
Aey 1993-2007
Medically amenable causes 0.30 0.70 0.36 0.78
Infectious and respiratory diseases 0.06 0.21 -0.02 0.08
Cancer 0.17 0.18 0.26 0.26
Circulatory diseases 0.06 0.16 0.08 0.26
Birth related 0.05 0.20 0.04 0.17
Diabetes -0.03 -0.01 0.02 0.09
Other diseases -0.01 -0.03 -0.02 -0.06
Ischemic Heart Disease 0.88 0.78 0.43 0.68
HIV 0.41 1.02 0.04 0.20
Suicide 0.03 0.09 -0.01 0.01
Behavior/policy 0.37 1.23 0.13 0.35
Lung cancer 0.29 0.49 0.07 0.11
Homicide 0.08 0.69 0.03 0.20
Traffic accidents 0.00 0.06 0.03 0.04
Residual causes 0.17 1.32 -0.02 0.68
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Cause-of-death group Whitemales Black males Whitefemales Black females
Cancer 0.10 0.31 0.11 0.18
Heart disease 0.17 0.27 0.09 0.24
111-defined causes 0.07 0.24 0.04 0.13
All other non-amenable -0.18 0.49 -0.26 0.12

Mortality above age 75 0.91 0.56 0.66 0.51

Change in life expectancy 31 5.7 1.6 3.2

Source Authors’ analysis of data from Mortality Detail and Multiple Cause of Death files
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Cause-specific mortality rates operate from birth to age 75. A positive (negative) value indicates that the cause of death contributed to an increase
(decrease) in life expectancy between two time points. Numbers may not add up due to rounding
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Estimated number of excess deaths and standardized mortality ratios (SMRs), Black men and Black women

below age 75, 2007

Cause-of-death group Deaths % SMR 95% CI
Males
Medically amenable causes 16,722 383 2.04 2.02-2.07
Infectious and respiratory diseases 2,496 5.7 150 1.47-1.53
Cancer 1,982 45 147 1.43-1.50
Circulatory diseases 6,357 145 331 3.24-3.37
Birth related 1,844 4.2 2.38 2.30-2.47
Diabetes 2,099 4.8 219 212-2.26
Other diseases 1,944 44 302 291-313
Ischemic Heart Disease 4,662 10.7 151 1.48-153
HIV 3,617 8.3 791 7.67-8.16
Suicide -1,704 -39 0.48 0.45-0.50
Behavior/policy 8,489 194 177 1.74-1.79
Lung cancer and cirrhosis 2,027 4.6 1.34 1.31-1.37
Homicide 6,393 14.6 7.07 6.91-7.23
Traffic accidents 70 0.2 1.02  0.99-1.05
Residual causes 11,906 27.2 153 1.51-1.55
Cancer 2,989 6.8 145 1.42-147
Heart disease 4,317 9.9 224  2.19-2.29
1I-defined causes 858 2.0 191 1.82-2.00
All other non-amenable 3,742 8.6 133 1.31-1.35
Total 43,692 170 1.69-1.71
Females
Medically amenable causes 14,316 50.3 1.87 1.85-1.89
Infectious and respiratory diseases 1,114 3.9 123 1.20-1.26
Cancer 2,578 9.1 146 1.42-1.49
Circulatory diseases 4,790 168 297 290-3.04
Birth related 1,608 5.6 241 2.32-2.50
Diabetes 2,367 8.3 270 2.62-2.79
Other diseases 1,860 6.5 304 292-3.15
Ischemic Heart Disease 3,939 138 191 1.87-1.95
HIV 2,121 74 1594 15.3-16.6
Suicide -682 -24 0.33  0.30-0.37
Behavior/policy 468 16 1.07 1.04-1.09
Lung cancer and cirrhosis -120 -0.4  0.98 0.95-1.00
Homicide 844 3.0 312  2.95-3.29
Traffic accidents -254 -09 0.85 0.80-0.89
Residual causes 8,315 29.2 147 1.45-1.49
Cancer 1,806 6.3 129 1.26-1.32
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Cause-of-death group Deaths % SMR 95% ClI
Heart disease 3,000 10.9 218 2.12-2.24
1I-defined causes 613 2.2 192 1.81-2.02
All other non-amenable 2,805 9.9 134 1.31-1.36

Total 28,476 161 1.60-1.62
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Source Authors’ analysis of data from Mortality Detail and Multiple Cause of Death files. Cause-specific mortality rates operate from birth to age

75

Excess deaths are estimated as the number of actual deaths minus the number of estimated deaths if blacks had the age- and cause-specific death

rates of whites. Numbers may not add up due to rounding
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