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Abstract

Objective

To examine changes in cause-specific Years of Life Lost (YLL) by age, race, and sex group
in the USA from 1990 to 2014.

Methods

60 million death reports from the National Center for Health Statistics (NCHS) were catego-
rized by age group, sex, race, and cause of death. YLL were calculated using age-specific
life expectancies. Age groups were: infants <1, children 1-19, adults 20-64, and older
adults 65+.

Results

Blacks have historically experienced more years of life lost than whites or other racial groups
in the USA. In the year 1990 the YLL per 100,000 population was 21,103 for blacks, 14,160
for whites, and 7,417 for others. Between 1990 and 2014 overall YLL in the USA improved
by 10%, but with marked variations in the rate of change across age, race, and sex groups.
Blacks (all ages, both sexes) showed substantial improvement with a 28% reduction in YLL,
compared to whites (all ages, both sexes) who showed a 4% reduction. Among blacks,
improvements were seen in all age groups: reductions of 43%, 48%, 28%, and 25% among
infants, children, adults, and older adults, respectively. Among whites, reductions of 33%,
44%, and 18% were seen in infants, children, and older adults, but there was a 6% increase
in YLL among white adults. YLL increased by 18% in white adult females and declined 1% in
white adult males. American Indian/Alaska Native women also had worsening in YLL, with
an 8% increase. Asian Pacific Islanders consistently had the lowest YLL across all ages.
Whites had a higher proportion of YLL due to overdose; blacks had a higher proportion due
to homicide at younger ages and to heart disease at older ages.
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Conclusions

Race-based disparities in YLL in the USA since 1990 have narrowed considerably, largely
as a result of improvements among blacks compared to whites. Adult white and American
Indian / Alaskan Native females have experienced worsening YLL, while white males have
experienced essentially no change. If recent trajectories continue, adult black/white dispari-
ties in YLL will continue to narrow.

Introduction

Racial disparities in health have been evident in the US for decades[1-3]. These have been
attributed to inequity in social determinants of health, such as income and education[3-5],
environmental hazards, such as proximity to road traffic and increased air pollution[6], differ-
ences in behavioral risk factors, such as smoking, and access to quality health care[6-8].
Improvements in black-white differences occurred in the 1970s and early 1980s, but increased
again in the late 1980s due primarily to lower improvements in heart disease mortality rates
and HIV-related deaths among blacks[9].

Recent examinations of mortality patterns in the US have focused on changes over time by
race and sex. Acciai et al.[10] (2015) have attributed the higher life expectancy among Asian
and Pacific Islanders in the US to Asians outliving whites regardless of cause of death (i.e.,
Asians have a higher average age of death for almost all causes of death). Case and Deaton[11]
(2015) found increasing mortality rates among young and middle age non-Hispanic white
adults which they attributed to increasing rates of accidental overdose, suicide, and liver dis-
ease. National Center for Health Statistics (NCHS) data indicate that death rates from Alzhei-
mer’s disease, liver disease and cirrhosis, and suicide rose between 2014 and 2015[12]. More
recently, Shiels et al.[13] examined changes in mortality rates by race, sex, age group, and
cause of death in the US from 1999 to 2014. These examinations focused on changes in life
expectancy and mortality, but not changes in years of life lost.

Years of life lost (YLL) is a measure of premature death calculated by summing the number
of years each death occurs before some “target” age to which all people could be expected to
live, such as life expectancy. This measure gives more weight to deaths occurring among
young people. YLL provides local regional, or national public health officials with the ability to
quickly examine differential rates and identify appropriate targets for intervention(s) in their
ability to prevent premature death [14]. Cause-specific YLL may give stakeholders the addi-
tional information needed to most accurately and effectively target scarce resources to address
gaps and eliminate disparities [15]. Examinations of cause-specific YLL help identify targets
for cause-specific policy and practice changes.

Studies [16-18] have examined differences in YLL by sex; however, to date no study has
analyzed cause-specific YLL in the US by age-race-sex groups. The purpose of this study was
to examine changing patterns in cause-specific YLL in the US since 1990 by age, race, and sex.

Methods

Death data and population counts were extracted from the Mortality Information and
Research Analytics (MOIRA) system (formerly known as the Mortality and Population Data
System (MPDS [19]), which is a repository and retrieval system for detailed mortality data
obtained from the National Center for Health Statistics (NCHS) and the US Census. The
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database contains death counts and populations for the entire US and at the state and county
level by race, sex, and age group.

The MOIRA was developed and, since 1980, has been maintained by the University of Pitts-
burgh Graduate School of Public Health Department of Biostatistics[19]. It contains the
underlying cause of death code (using International Classification of Diseases (ICD) codes) for
all persons who died in the US between 1950 and 2014. It is limited to deaths from malignant
neoplasms for the 1950-1961 time period. The MOIRA is updated annually and currently con-
tains information on more than 117 million US deaths.

For this study, death records (N = 59,777,652 deaths) were used that included information
on race, sex, age group at death (<1, 1-4, 5-9, 10-14, 15-19, 20, 24, 25-34, 35-44,45-54, 55—
64, 65-74, 75-84, 85+), year of death (1990-2014), and specific cause of death (ICD code). For
1990-1998, race was classified as white, black, and other per NCHS guidelines. These data did
not have ethnicity information. From 1999-2014, more detailed race information was avail-
able: white, black, Asian-Pacific Islander (API), and American Indian-Alaska Native (AI/AN).
Information on ethnicity (Hispanic/non-Hispanic) was also available for 1999-2014. Death
certificate information on race and ethnicity is recorded as it was reported by the decedent’s
informant. MOIRA data were used to generate cause-specific YLL by race-sex group. The
MOIRA cause of death categories (Appendix A) were collapsed into 10 larger categories to
allow more meaningful examinations of YLL (Appendix B). External causes of death were
divided into four categories: non-drug overdose accidents (transport, falls, drowning, suffoca-
tion), suicide, homicide, and accidental drug poisoning (drug overdose). Infectious diseases,
diseases of the heart, and cancers were aggregated into one group each. All other causes were
separated into either: organ diseases (blood, endocrine, respiratory, digestive, skin, musculo-
skeletal, and genitourinary systems); pregnancy, perinatal and congenital conditions; or all
others (primarily mental/behavioral, nervous system, and “signs and symptoms not otherwise
classified”). Comparability ratios were not applied to account for the change from the 9" to
the 10™ revision ICD because they were not available for our aggregated causes of death. Anal-
yses of counts of death by year by group did not indicate problems with these groups across
revisions (data not shown).

YLL was calculated for four age groups: <1, 1-19, 20-64, and 65+. Years of life lost among
those <1, 1-19, 20-64 and 65+ were calculated by multiplying the number of deaths within
each of 13 age groups by the average remaining life expectancy (in years) of that age group
using the US life expectancy data from the Global Burden of Disease Study 2013[20] for each
year (Appendix C). The total YLL formula, for all age groups, is given below:

YLL = zm:d,. % le,

i=1

where i indexes the age group, and m represents the number of age groups. The number of
deaths and average life expectancy (in years) at age i are denoted by d; and le;, respectively.

Cause-specific YLL was calculated by summing the years of life lost within each cause of
death category by age group. In the same way, race-sex specific YLL was calculated by age
group within the respective race-sex groups. Analyses for 1990-2014 were by age group for
white, black, and other races. Specific race information on deaths comprising the ‘other’ race
group (API and AI/AN) and for ethnicity (Hispanic/non-Hispanic) was available from 1999 to
2014. For that time period, we examined cause-specific and age-specific YLL for AI/AN and
API groups, and for Hispanic/non-Hispanic groups. Deaths, YLL count, and YLL rate for each
race-sex group by age group and cause of death group are found in Appendix D.
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Fig 1. Percent change in YLL rates from 1990 to 2014 for US males by race and age.
https://doi.org/10.1371/journal.pone.0194308.g001

Results

Males of all races have seen improvement in YLL rate since 1990 for all age groups (Fig 1).
Males of other races had the greatest improvement among children (ages 1-19), while black
males had the greatest improvement among adults (ages 20-64) with a reduction of 53% in
35-44 year olds. White adult males have had the least amount of improvement and there are
few differences in the rate of improvement among older adults males.

Results are similar for the females (Fig 2). Other races had the greatest improvements
among most age groups of children, while black females had the largest decreases for ages 25—
44. However, white female YLL has increased since 1990 in each of the age groups 25-54, by
15%, 19%, and 8% respectively. White females have also seen less improvement for ages 55+
than have black females and females of other races.

Change in YLL rates by race-sex group and age group is shown in Table 1. Also shown is
the percent of racial disparity for blacks and other races (as compared to whites) for YLL by
sex and age group in 1990 and in 2014. In 1990 among all ages, the disparities by race were
-57% and 46%, respectively for black males and males of other races compared to white males.
In 2014, those disparities were -33% and 52%. For females, the disparities by race were -40%
for black females compared to white females and 50% for females of other races compared to
white females. In 2014, these disparities were -10% and 55%. The largest decrease in percent
disparity between 1990 and 2014 for black males and black females was among ages 20 to 64,
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Fig 2. Percent change in YLL rates from 1990 to 2014 for US females by race and age.
https://doi.org/10.1371/journal.pone.0194308.9002

from 52% to 26% and from 48% to 27%., respectively. Other age groups had more modest
decreases in percent disparity.

Since 1990 for all age groups and races, males have had larger improvements in YLL than
have females (14% reduction in males compared to a 5% reduction in females). Males of other
races age 1-19 had the greatest improvement of any group examined, with a 60% decrease in
YLL in the last 25 years. White females age 20-64 have had the worst improvement of any
group examined, with an 18% increase in YLL from 1990 to 2014. The ratio of YLL for blacks to
whites was the lowest for ages 65+ in 2014 (YLL_Black/YLL_White = 117) and highest in 2014
for infants (YLL_Black/YLL_White = 206). The ratio of YLL for blacks to whites had the biggest
improvement for ages 20 to 64 from 1990 to 2014, although this is in part due to increasing YLL
among white females in this age group (an increase of 26% among white females age 25-54).

The Supplementary Figs show changes from 1990 to 2014 in YLL by age group and race for
the specific cause of death groups (S1-S5 Figs). For adults, ages 20-64, males of other races
have the lowest YLL and the lowest burden from each cause group (Panel A in S1 Fig). Blacks
have the highest proportion of YLL due to homicide in young ages and heart disease in older
ages. Whites have the largest proportion of YLL due to overdose. Findings are similar in adult
females (Panel B in S1 Fig), with white females having the largest burden due to overdose and
black females having the largest burden due to heart disease.
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In the older adults (ages 65+), YLL due to heart disease is highest for black males, especially
in ages 65-74 (Panel A in S2 Fig). The patterns in females for YLL in ages 65+ are very similar
to those in males (Panel B in S2 Fig). YLL due to other causes has increased since 1990 for
males and females ages 65+ (data not shown); this category is comprised mainly of dementia
and Alzheimer’s disease in these age groups.

Black male children (ages 1-19) have higher YLL compared to whites and other races; the
difference is due mostly to higher YLL from homicide (Panel A in S3 Fig). White and black
males have higher YLL due to accidents than males of other races. Also evident among white
males is the burden of YLL due to overdose and suicide beginning around age 10. YLL in
female children has also dropped since 1990 (Panel B in S3 Fig). YLL for ages 15-19 is very
similar in black and white females, although both are higher than females of other races. Black
females also have a greater burden of YLL due to homicide, although not as much as in black
males (Panel B in S3 Fig). Once again, YLL in white females begins to be affected by overdose
and suicide at age 10.

Examinations for age <1 by race for males and females found that perinatal causes are not
surprisingly the leading cause of YLL in 2014 in this age group (data not shown). Black males
have the largest burden of YLL due to perinatal causes, and also due organ diseases, infections,
and accidents. Black females have also seen the greatest reduction among the race groups
examined (42%—Panel B in S1 Fig). Similar to males, YLL in black females is most often due
to perinatal conditions, but also to “other” causes of death. In infants, that category is mainly
comprised of deaths coded to “Symptoms, signs, and abnormal clinical and laboratory find-
ings, not elsewhere classified” (ICD-10 codes R00-R99).

Panel A in S4 Fig shows, for 1999 to 2014, YLL decreased slightly among almost all ages
between 20 to 64 years old for both AI/AN and API males. YLL increased slightly for API
males ages 20 to 24. YLL rates in 2014 for AI/AN are similar to those in white males (Panel A
in S1 Fig), although AI/AN males have higher YLL due to accidents at younger ages. API
males have the lowest YLL of any race group examined across all ages, with the largest compo-
nent of YLL due to suicides in younger age groups and to cancers in older age groups. YLL
among AI/AN females has increased since 1999 in ages 35 to 54 (Panel B in S4 Fig), but has
decreased for all ages among API females. YLL among AI/AN females ages 20 to 64 is also sim-
ilar to that of white females (Panel B in S1 Fig). AI/AN females have a higher burden of YLL
due to accidents in younger ages, similar YLL due to overdose as found in white females, and
higher burdens due to infections and organ diseases in older ages. API females have the lowest
YLL of any race group examined for all ages.

A comparison by ethnicity (Hispanic/non-Hispanic) is shown in Panels A and B in S5 Fig.
Among males (Panel A in S5 Fig), non-Hispanics had greater decreases in YLL across all ages
20-64 than Hispanics. Non-Hispanic males had decreases in YLL for all age groups. Hispanic
males age 25-34 had a 16% increase in YLL from 1999 to 2014. Hispanic males had greater
YLL due to overdose and suicide YLL in younger adults (20-35) and in cancer among older
adults (45-64) compared to non-Hispanic males. Compared to 1999, Hispanic females had
YLL increases of 13%, 5%, and 12% among 25-34, 35-44, and 45-54 year olds, respectively, in
2014 (Panel B in S5 Fig). Non-Hispanic females had YLL decreases in the same time period for
each age group among ages 20-64. Hispanic females had higher YLL from every cause of death
category examined compared to non-Hispanic females.

Discussion

This study is the first to examine cause-specific patterns of YLL by age, race, and sex groups.
Race-based disparities in YLL have decreased over the last 25 years. Compared to whites and
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other races, black males and females had the largest reductions in YLL in all age groups, except
among 1-19 year olds. Males and females of other races had the lowest YLL at every age. This
was due to lower YLL among API males and females for all age groups. Two thirds of the
deaths among other races in 1999 were among API; by 2014, that proportion had increased to
70%. Whites had a higher proportion due to overdose at all ages. Blacks had a higher propor-
tion of YLL due to homicide at younger ages and to heart disease at older ages. We found that
homicide mortality rates among black males declined in the 1990s for all age groups 20-64,
but have remained steady since 1999 (data not shown). For ages 65+, there were fewer varia-
tions by race as heart disease, cancers, and other causes (dementia and Alzheimer’s disease)
accounted for the most YLL.

The increase in YLL in white women ages 20 to 64, and specifically a 26% increase among
25-54 year olds since 1990 is particularly concerning. Case and Deaton[11] found increasing
mortality rates among young and middle age non-Hispanic white adults due primarily to
increasing rates of accidental overdose. Shiels et al.[13] found increases in mortality rates
among white females 25-39 and 40-49 and among white males age 25-39, attributed primarily
to increases in accident mortality. In this study, YLL among white males age 20 to 64 remained
essentially unchanged (1% decrease). We did find a disproportionate effect of overdose in
young and middle aged white males and females.

These findings correspond in some ways to recent examinations of mortality rates in the
US. Acciai[10] found lower mortality rates in Asians (in this study, part of “other” races for
analyses covering 1990 to 2014) for all causes across all ages, which coincides with our find-
ings. After using age-incidence methodology to decompose the age and incidence components
of the mortality rates, they attributed this to Asians having a higher average age at death for
almost all causes of death. The age component from heart disease contributed almost 2 years
toward life expectancy and cancer added another 1.4 years. Other conditions also contributed
to the 6.9 year life expectancy gap between Asians and whites found in the paper. However, the
authors could not attribute this difference to any particular lifestyle, genetic, or environmental
factors. Shiels et al.[13] found that mortality rates for Asian and Pacific Islanders dropped for
all age groups examined in males and females, with no or only very slight increases in accident
mortality. We found that Asians in this study had lower YLL for all causes of death for every
age group examined. We did find, however, that accident YLL increased among Asian females
<1 year old by 11%, older adults females (75+ years old) by 31% and elderly males (85+ years
old) by 5% from 1999 to 2014.

A 2013 study published by the Burden of Disease collaborators found the highest counts of
age-adjusted years of potential life lost (YPLL), using life expectancy at birth, from ischemic
heart disease, lung cancer, stroke, chronic obstructive lung disease (COPD), and road injury
[16]. Ma et al. [17] examined rates of change from 1969 to 2013 in years of potential life lost at
age 75 (YPLL75) for six leading causes of death[18]. They found decreases in diabetes, cancer,
unintentional injuries, heart disease and stroke, but no change in COPD. Our age-specific
findings placed less emphasis on stroke and COPD, but we did find high proportion of YLL
due to ischemic heart disease among all race-sex groups in older ages, and a high proportion
due to lung cancer, especially in white females. Among younger ages, we found a large burden
due to overdose in whites, and to homicides in blacks.

There is some evidence that mortality, life expectancy, and YLL disparities are related more
to place than to race[21]. A recent analysis by Chetty et al.[22] (2016) found that life expec-
tancy varied by geography and income, with those in the highest income percentiles experienc-
ing the longest life expectancies. They also found that these differences increased over time,
but that there was considerable geographic variation across states. Ezzati et al.[23] found
groups of counties with statistically significant decreases in life expectancy, compared to the
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national average, for groups of counties predominantly throughout Appalachia and the South.
A next step in these analyses is to examine geographic-specific patterns by race, sex, and age
group, especially with regard to cause-specific disparities. Areas (counties or states) in which
YLL is low for a particular race-sex group, or cause of death, could provide important informa-
tion about interventions, policies, or lifestyles that have been successful in reducing YLL.

Like all studies relying on death certificate data, these data are subject to incomplete infor-
mation recorded as the cause of death. Race on death certificates is reported by the decedent’s
informant, typically the next of kin. Some evaluations have found that death certificate race is
not classified the same as informant-based race of surveys, leading to misclassification and
biased estimates[24, 25]. Race for blacks and whites is subject to very low misclassification, but
race for AI/AN especially showed inconsistency[26]. We did not attempt to reclassify race
from that reported on the death certificate. Additionally, detailed race and ethnicity were only
available for mortality beginning in 1999. This restriction limited our ability to analyze pat-
terns of YLL for API, AI/AN, and Hispanics for the entire 1990-2014 time period.

Cause of death coding relies on the text written by the coroner or medical examiner and, as
such, is only as complete and accurate as reported by that person. We did not make any effort
to reclassify coded causes of death to other categories which may not be appropriate as the
underlying cause, as has been done for some causes of death in the Global Burden of Disease
study[27, 28]. We instead chose to evaluate all cause of death codes exactly as they have been
reported to the NCHS, and do not anticipate that this would have a major impact on our find-
ings. A further examination of differences in underlying cause of death coding assignment by
reporting jurisdictions within the US may be warranted. Such an examination could elucidate
areas in which causes of death are more often being recorded to less meaningful underlying
cause of death categories, sometimes referred to as “garbage codes” [19, 26] and could provide
important information to stakeholders for actionable change.

We analyzed data by age group, rather than by single ages due to limitations in the data. A
comparison of the US population by age group in 1990 and 2014 (data not shown) indicated
that there are proportionately more people over the age of 45 in 2014. However, we chose not
to show age-adjusted rates because we wanted to maintain the age group specific comparisons
which revealed important differences by cause of death group. We chose to use overall, and
not race or sex specific, life expectancy in our calculations. We felt that it was important that
each specific race-sex group be compared to the same standard and not have, for example, a
lower life expectancy standard for black males than for white males.

Conclusions

This study provides important information of the differences in cause-specific YLL by age,
race, and sex. Changes since 1990 indicate progress in YLL among black males and females.
While YLL rates among blacks are still higher than those found in whites, dramatic improve-
ments have been made. On the contrary, young and middle age white, Hispanic and AI/AN
females have had worsening YLL over the last 25 years, and white males have seen no improve-
ment. API males and females have the lowest YLL for all ages. Further evaluations should con-
sider whether any areas in the US have been more successful in improving YLL for race-sex
groups or for certain causes of death.

Supporting information

S1 Fig. A.2014 YLL by cause of death group for males by race, ages 20-64, with comparison
to and percent change from 1990 baseline. B. 2014 YLL by cause of death group for females by

PLOS ONE | https://doi.org/10.1371/journal.pone.0194308  April 25,2018 9/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0194308.s001
https://doi.org/10.1371/journal.pone.0194308

@° PLOS | ONE

Improvement in racial disparities in years of life lost

race, ages 20-64, with comparison to and percent change from 1990 baseline.
(DOCX)

S2 Fig. A.2014 YLL by cause of death group for males by race, ages 65+, with comparison to
and percent change from 1990 baseline. B. 2014 YLL by cause of death group for females by
race, ages 65+, with comparison to and percent change from 1990 baseline.

(DOCX)

S3 Fig. A.2014 YLL by cause of death group for males by race, ages 1-19, with comparison to
and percent change from 1990 baseline. B. 2014 YLL by cause of death group for females by
race, ages 1-19, with comparison to and percent change from 1990 baseline.

(DOCX)

S4 Fig. A.2014 YLL by cause of death group for males by race for AI/AN and API, ages 20—
64, with comparison to and percent change from 1990 baseline. B. 2014 YLL by cause of death
group for females by race for AI/AN and API, ages 20-64, with comparison to and percent
change from 1990 baseline.

(DOCX)

S5 Fig. A.2014 YLL by cause of death group for Hispanic and non-Hispanic males, ages 20—
64, with comparison to and percent change from 1990 baseline. B. 2014 YLL by cause of death
group for Hispanic and non-Hispanic females, ages 20-64, with comparison to and percent
change from 1990 baseline.

(DOCX)

Acknowledgments

The authors declare no conflicts of interest. This work was sponsored in part by the Robert
Wood Johnson Foundation. There was no additional external funding received for this study.
The sponsors had no role in the design, conduct, analysis, interpretation of the data, or prepa-
ration of the manuscript.

Author Contributions

Conceptualization: Jeanine M. Buchanich, Donald S. Burke.

Data curation: Jeanine M. Buchanich, Shannon M. Doerfler, Michael F. Lann.
Formal analysis: Jeanine M. Buchanich, Shannon M. Doerfler.

Funding acquisition: Jeanine M. Buchanich, Donald S. Burke.

Investigation: Jeanine M. Buchanich, Gary M. Marsh, Donald S. Burke.
Methodology: Jeanine M. Buchanich, Shannon M. Doerfler, Donald S. Burke.
Project administration: Jeanine M. Buchanich, Donald S. Burke.

Resources: Jeanine M. Buchanich, Shannon M. Doerfler, Gary M. Marsh, Donald S. Burke.
Software: Jeanine M. Buchanich, Shannon M. Doerfler, Michael F. Lann.
Supervision: Jeanine M. Buchanich, Donald S. Burke.

Validation: Jeanine M. Buchanich, Shannon M. Doerfler.

Visualization: Jeanine M. Buchanich, Shannon M. Doerfler.

Writing - original draft: Jeanine M. Buchanich, Shannon M. Doerfler.

PLOS ONE | https://doi.org/10.1371/journal.pone.0194308  April 25,2018 10/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0194308.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0194308.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0194308.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0194308.s005
https://doi.org/10.1371/journal.pone.0194308

@° PLOS | ONE

Improvement in racial disparities in years of life lost

Writing - review & editing: Jeanine M. Buchanich, Shannon M. Doerfler, Michael F. Lann,

Gary M. Marsh, Donald S. Burke.

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

Kitagawa EM, Hauser PM. Differential mortality in the United States: A study in socioeconomic epidemi-
ology. 1973.

Meyer PA, Yoon PW, Kaufmann RB. Introduction: CDC Health Disparities and Inequalities Report-
United States, 2013. MMWR supplements. 2013; 62(3):3-5. PMID: 24264483

Anderson NB, Bulatao RA, Cohen B. Critical perspectives on racial and ethnic differences in health in
late life: National Academies Press; 2004.

Beckles GL, Truman Bl. Education and income—United States, 2009 and 2011. MMWR Surveill
Summ. 2013; 62(suppl 3):9—-19.

Meara ER, Richards S, Cutler DM. The gap gets bigger: changes in mortality and life expectancy, by
education, 1981-2000. Health Affairs. 2008; 27(2):350—60. https://doi.org/10.1377/hlthaff.27.2.350
PMID: 18332489

Woghiren-Akinnifesi EL. Residential proximity to major highways—United States, 2010. CDC Health
Disparities and Inequalities Report—United States, 2013. 2013; 62(3):46.

Betancourt JR, Green AR, Carrillo JE, Ananeh-Firempong 2nd O. Defining cultural competence: a prac-
tical framework for addressing racial/ethnic disparities in health and health care. Public health reports.
2003; 118(4):293. https://doi.org/10.1016/S0033-3549(04)50253-4 PMID: 12815076

Zuvekas SH, Taliaferro GS. Pathways to access: health insurance, the health care delivery system, and
racial/ethnic disparities, 1996—1999. Health Affairs. 2003; 22(2):139-53. https://doi.org/10.1377/hlthaff.
22.2.139 PMID: 12674417

Kochanek KD, Maurer JD, Rosenberg HM. Why did black life expectancy decline from 1984 through
1989 in the United States? American journal of public health. 1994; 84(6):938—44. PMID: 8203690

Acciai F, Noah AJ, Firebaugh G. Pinpointing the sources of the Asian mortality advantage in the USA.
Journal of epidemiology and community health. 2015:jech-2015-205623.

Case A, Deaton A. Rising morbidity and mortality in midlife among white non-Hispanic Americans in the
21st century. Proceedings of the National Academy of Sciences. 2015; 112(49):15078-83.

Statistics NCfH. Quarterly provisional estimates for selected causes of death: United States, 2014—
Quarter 4, 2015. National Vital Statistics System, Vital Statistics Rapid Release Program: 2016.

Shiels MS, Chernyavskiy P, Anderson WF, Best AF, Haozous EA, Hartge P, et al. Trends in premature
mortality in the USA by sex, race, and ethnicity from 1999 to 2014: an analysis of death certificate data.
The Lancet. 2017; 389(10073):1043-54.

Dranger E, Remington P. U YPLL: A Summary Measure of Premature Mortality Used in Measuring the
Health of Communities. Wisconsin Public Health and Health Policy Institute Issue Brief. 2004; 5(7).

McDonnell S, Vossberg K, Hopkins R, Mittan B. Using YPLL in health planning. Public health reports
(Washington, DC: 1974). 1998; 113(1):55.

Collaborators USBoD. The state of us health, 1990-2010: Burden of diseases, injuries, and risk factors.
JAMA. 2013; 310(6):591-606. doi: https://doi.org/10.1001/jama.2013.13805 PMID: 23842577

Ma J, Ward EM, Siegel RL, Jemal A. Temporal Trends in Mortality in the United States, 1969-2013.
JAMA. 2015; 314(16):1731-9. https://doi.org/10.1001/jama.2015.12319 PMID: 26505597

Jemal A, Ward E, Hao Y, Thun M. Trends in the leading causes of death in the United States, 1970—
2002. Jama. 2005; 294(10):1255-9. https://doi.org/10.1001/jama.294.10.1255 PMID: 16160134

Marsh GM, Youk AO, Stone RA, Sefcik S, Alcorn C. OCMAP-PLUS: a program for the comprehensive
analysis of occupational cohort data. Journal of occupational and environmental medicine / American
College of Occupational and Environmental Medicine. 1998; 40(4):351-62.

Global Burden of Disease Study 2013. Global Burden of Disease Study 2013 (GBD 2013) Age-Sex
Specific All-Cause and Cause-Specific Mortality 1990-2013. Seattle, WA, United States: Institute for
Health Metrics and Evaluation (IHME); 2014.

Thorpe RJ, Bowie JV, Wilson-Frederick SM, Coa K, LaVeist TA. Association between race, place, and
preventive health screenings among men findings from the exploring health disparities in integrated
communities study. American journal of men’s health. 2013; 7(3):220-7. https://doi.org/10.1177/
1557988312466910 PMID: 23184335

Chetty R, Stepner M, Abraham S, Lin S, Scuderi B, Turner N, et al. The association between income
and life expectancy in the United States, 2001-2014. JAMA. 2016; 315(16):1750—-66. https://doi.org/10.
1001/jama.2016.4226 PMID: 27063997

PLOS ONE | https://doi.org/10.1371/journal.pone.0194308  April 25,2018 11/12


http://www.ncbi.nlm.nih.gov/pubmed/24264483
https://doi.org/10.1377/hlthaff.27.2.350
http://www.ncbi.nlm.nih.gov/pubmed/18332489
https://doi.org/10.1016/S0033-3549(04)50253-4
http://www.ncbi.nlm.nih.gov/pubmed/12815076
https://doi.org/10.1377/hlthaff.22.2.139
https://doi.org/10.1377/hlthaff.22.2.139
http://www.ncbi.nlm.nih.gov/pubmed/12674417
http://www.ncbi.nlm.nih.gov/pubmed/8203690
https://doi.org/10.1001/jama.2013.13805
http://www.ncbi.nlm.nih.gov/pubmed/23842577
https://doi.org/10.1001/jama.2015.12319
http://www.ncbi.nlm.nih.gov/pubmed/26505597
https://doi.org/10.1001/jama.294.10.1255
http://www.ncbi.nlm.nih.gov/pubmed/16160134
https://doi.org/10.1177/1557988312466910
https://doi.org/10.1177/1557988312466910
http://www.ncbi.nlm.nih.gov/pubmed/23184335
https://doi.org/10.1001/jama.2016.4226
https://doi.org/10.1001/jama.2016.4226
http://www.ncbi.nlm.nih.gov/pubmed/27063997
https://doi.org/10.1371/journal.pone.0194308

@° PLOS | ONE

Improvement in racial disparities in years of life lost

23.

24,

25.

26.

27.

28.

Ezzati M, Friedman AB, Kulkarni SC, Murray CJ. The reversal of fortunes: trends in county mortality
and cross-county mortality disparities in the United States. PLoS Med. 2008; 5(4):e66. https://doi.org/
10.1371/journal.pmed.0050066 PMID: 18433290

Arias E, Schauman WS, Eschbach K, Sorlie PD, Backlund E. The validity of race and Hispanic origin
reporting on death certificates in the United States. Vital and health statistics Series 2, Data evaluation
and methods research. 2008;(148):1-23. PMID: 19024798

Noymer A, Penner AM, Saperstein A. Cause of death affects racial classification on death certificates.
PLoS One. 2011; 6(1):e15812. https://doi.org/10.1371/journal.pone.0015812 PMID: 21298093

Hahn RA, Mulinare J, Teutsch SM. Inconsistencies in coding of race and ethnicity between birth and
death in US infants: a new look at infant mortality, 1983 through 1985. Jama. 1992; 267(2):259-63.
PMID: 1727523

Johns LE, Madsen AM, Maduro G, Zimmerman R, Konty K, Begier E. A case study of the impact of
inaccurate cause-of-death reporting on health disparity tracking: New York City premature cardiovascu-
lar mortality. American journal of public health. 2013; 103(4):733-9. Epub 2012/09/22. doi: doi: 10.
2105/AJPH.2012.300683. PMID: 22994 186; PubMed Central PMCID: PMCPmc3673240.

Vos T, Barber RM, Bell B, Bertozzi-Villa A, Biryukov S, Bolliger |, et al. Global, regional, and national
incidence, prevalence, and years lived with disability for 301 acute and chronic diseases and injuries in
188 countries, 1990—2013: a systematic analysis for the Global Burden of Disease Study 2013. The
Lancet. 2015; 386(9995):743-800. doi: https://doi.org/10.1016/S0140-6736(15)60692-4 PMID:
26063472

PLOS ONE | https://doi.org/10.1371/journal.pone.0194308  April 25,2018 12/12


https://doi.org/10.1371/journal.pmed.0050066
https://doi.org/10.1371/journal.pmed.0050066
http://www.ncbi.nlm.nih.gov/pubmed/18433290
http://www.ncbi.nlm.nih.gov/pubmed/19024798
https://doi.org/10.1371/journal.pone.0015812
http://www.ncbi.nlm.nih.gov/pubmed/21298093
http://www.ncbi.nlm.nih.gov/pubmed/1727523
https://doi.org/10.2105/AJPH.2012.300683
https://doi.org/10.2105/AJPH.2012.300683
http://www.ncbi.nlm.nih.gov/pubmed/22994186
https://doi.org/10.1016/S0140-6736(15)60692-4
http://www.ncbi.nlm.nih.gov/pubmed/26063472
https://doi.org/10.1371/journal.pone.0194308

