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ABSTRACT

Objectives. To analyze changes in racial/ethnic disparities for unintentional injury mortality from 1999-2016.
Methods. Mortality data are from the National Center for Health Statistics (NCHS) for all unintentional injuries, analyzed separately by injury cause (motor vehicle accidents [MVA], poisonings, other unintentional) for
white, black, and Hispanic populations within four age groups: 15-19, 20-34, 35-54, 55-74 for males and for
females.
Results. Rates across race/ethnic groups varied by gender, age and cause of injury. Unintentional injury
mortality showed a recent increase for both males and females, which was more marked among males and
for poisoning in all race/ethnic groups of both genders. Whites showed highest rates of poisoning mortality
and the steepest increase for both genders, except for black males aged 55-74. MVA mortality also showed
an increase for all race/ethnic groups, with a sharper rise among blacks, while Hispanics had lower rates than
either whites or blacks. Rates for other unintentional injury mortality were similar across groups except for white
women over 55, for whom rates were elevated.
Conclusions. Data suggest while mortality from unintentional injury related to MVA and poisoning is on the
rise for both genders and in most age groups, blacks compared to whites and Hispanics may be suffering a
disproportionate burden of mortality related to MVAs and to poisonings among those over 55, which may be
related to substance use.
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Life expectancy in the United States (U.S.) has been decreasing since 2014 [1-3], with unintentional injury playing a large
role in this phenomenon. Unintentional injury is the third leading cause of death behind heart disease and cancer, and the
leading cause among individuals under 45 years of age [4]. A
comparison of mortality trends between 2000-2014 with the
similarly resourced countries of Canada and Australia found
higher mortality rates in the U.S., accounted for primarily by
homicides, motor vehicle accidents (MVA) and poisonings, with
smaller differences found for falls and suicide [5]. Injury rates in
the U.S. have increased from 2000 to 2009 with large increases in
suicides, falls and poisonings [6]. The increased rate for suicides
has been linked to alcohol during the recession [7] and more
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specifically to poverty rates [8], while fatal poisonings have
been linked to the opiate “epidemic” [9, 10].
Among Hispanics, unintentional injury is the leading cause
of death for those aged 15-44 in the U.S. and among blacks, the
second leading cause for those 15-34 and third leading cause for
those 35-54 [6]. A systematic analysis of mortality among those
aged 24-64 found increased mortality between 1999-2016 among
whites and American Indians/Alaskan Natives (AI/AN), with
decreases among blacks, Hispanics and Asian/Pacific Islanders (PI) which ended in 2009-2011 [11]. Across all racial/ethnic
groups increased mortality was largely due to external causes
including drug overdoses, MVAs, and other unintentional injuries as well as to homicide and suicide. Mortality rates were
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higher among males than females, although the relative increase
in fatal drug overdoses and suicides was greater among females.
One study examining poverty and disparities in unintentional
injury mortality found those living in highest poverty counties
at increased risk for all injury mechanisms except the accidental
discharge of firearms [12]. This same study found the population attributable fraction for all unintentional injuries rose form
22% in 1999 to 35% in 2012.
One plausible explanation for observed increases in mortality from unintentional injury and related disparities is the
overall increase in per capita consumption of alcohol in the
U.S., (primarily from spirits and wine consumption) (Figure 1) [13] which is known to have a strong association with
both injury morbidity [14] and mortality [15-17]. A review
of racial/ethnic differences in injury mortality in the U.S.
found the rate of alcohol positivity and intoxication was
disproportionately higher, and alcohol-attributable injury
overrepresented, among blacks and Hispanics compared to
whites [18], and both black and Hispanic males have been
found to continue to drink heavily at older ages [19], with
a greater risk of alcohol-related consequences [20, 21] compared to white males.
Analysis of data from the U.S. National Alcohol Survey
(NAS) on risk of a serious lifetime injury found risk increased
with the frequency of heavy drinking days for whites, but
among blacks, only daily heavy drinkers had an increased
risk of injury, while yearly and monthly heavy drinkers were
at greater risk among Hispanics, although risk was lower

and non-significant for more frequent heavy drinkers [22].
Other NAS data found risk of injury related to drinking prior
to the event was significantly elevated for blacks (RR=1.54)
and Hispanics (RR=1.98) but not for whites (RR=.89) [23].
Additional analysis of the NAS data found disparity in the
risk of alcohol-related injury for Hispanics compared to
whites at the same average monthly volume of consumption
at lower (3-4 drinks per day) and higher (> 8 drinks per day)
volume levels, while whites had the highest risk of alcohol-related injury based on the number of 5+ drinking days,
and blacks the lowest risk at all volume levels and 5+ levels
when demographic and socioeconomic characteristics were
controlled [24].
Racial/ethnic disparities in MVA injury and self-reported
driving under the influence (DUI) have also been found, with
higher risk of DUI for white males and females compared to
blacks and Hispanics [25]. A review of disparities in alcohol-related MVAs found higher rates among whites, but this varied
across states [18]. Subjective intoxication and drink size and
strength have been found to vary by race/ethnicity [26, 27], and
may account for disparities observed in MVA injury and DUI.
Blacks have reported needing fewer drinks to feel intoxicated
than whites, while Hispanics report more compared to whites
[26]. Both blacks and Hispanics have reported higher-strength
drinks than whites [27, 28] and a larger number of drinks preceding perceived DUI [29].
Given the increase in mortality from unintentional injury
and disparities by race/ethnicity which may be accounted

FIGURE 1. US per capita mean liters of ethanol per population aged 15+
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for by disparities in rising per capita consumption in the
U.S., reported here is an analysis of shifting patterns in mortality between 1999-2016 from all unintentional injuries, and
separately for MVAs, poisonings, and unintentional injuries
excluding MVAs and poisonings, separately for males and
females by race/ethnicity and age. Highlighted are racial/
ethnic disparities in recent mortality changes across gender
and age groups. Unintentional injuries are largely preventable
making this an important area for public health intervention
including alcohol control policy.

here is data on mortality for all unintentional injuries, motor
vehicle accidents (MVA), poisonings, and unintentional injury
excluding MVAs and poisonings. Total unintentional injuries
were defined based on ICD 10 codes V01-X59 and Y85-Y86.
MVA deaths were from ICD 10 codes V02-V04, V09.0, V09.2,
V12-V14, V19.0-V19.2, V19.4-V19.6, V20-V79, V80.3-V80.5,
V81.0-V81.1, V82.0-V82.1, V83-V86, V87.0-V87.8, V88.0-V88.8,
V89.0 and V89.2. Poisoning injury deaths were based on ICD
10 codes X40-X49, while other unintentional injuries included
other land and water transport accidents, falls, exposure to
mechanical forces, accidental drowning, exposure to smoke
and fire, contact with animals and plants, exposure to forces
of nature, etc. This study was exempt from ethical review since
it analyzed only aggregate-level data from death certificates
which are in the public domain, with no personal identifiers of
those deceased.

METHODS
Data
Annual compressed mortality and population data for
1999-2016 were obtained from the National Center for Health
Statistics (NCHS). The NCHS data provide complete pooled
annual mortality and population counts by age, gender, race/
ethnicity and cause of death, obtained from death certificates
[30]. Cause of death was coded in accordance with the International Statistical Classification of Diseases and Related
Health problems, 10th Revision (ICD-10). Population counts are
based on bridged-race revised intercensal estimates. Included

Data Analysis
Data were analyzed separately for males and females for the
five racial/ethnic groups (white, black, Hispanic, AI/AN and
Asian/PI) first, and then focused on whites, blacks and Hispanics. The number of deaths in each specific age group along
with population estimates for that group were used to create

FIGURE 2. Changes in US mortality rate of total unintentional injuries (in 100,000) by race/ethnicity, separately for men and women
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the age-standardized mortality rates, using 2010 U.S. population as the standard, for the total population aged 15 and older.
Mortality rates for three age groups (20-34, 35-54, 55-74) were
also derived separately, age-standardized within the subgroup.
All figures for total mortality were age-adjusted. Mortality
rates were calculated as the number of deaths per 100 000 U.S.
population.

and divergence. Figure 3a shows the mortality rate for MVAs
among males by race/ethnicity and age group. Blacks appear to
be at highest risk followed by whites and then Hispanics, with
a decrease observed for all three groups beginning in 2007, and
most pronounced among Hispanics, followed by an increase in
2014 for all three race/ethnic subgroups. Rates for fatal MVSs
are highest for those 20-34 where rates for Hispanics surpass
those for whites.
Figure 3b shows mortality rates among females, where
rates for fatal MVA are greatest for whites followed by blacks
and Hispanics in all age groups except the oldest where rates
for all three race/ethnic subgroups converge. A decrease is
generally observed, followed by an increase (in all but the
oldest age group) in 2014, where rates for blacks surpass that
for whites.
Figure 4 shows changes in poisoning mortality rates. Risk
of fatal poisoning for males (Figure 4a) is highest for whites
in all but the oldest age group, and most pronounced in the
20-34 year old age group, where rates for blacks and Hispanics converge. Rates for all race/ethnic and age subgroups show

RESULTS
Figure 2 shows changes in the U.S. mortality rate for all unintentional injuries per 100 000 by race/ethnicity, separately for
males and females. Females are at lower risk than males across
all race/ethnic subgroups. AI/AN were at highest risk while
Asian/PI were at lowest risk. An increase is observed beginning
in 2014 for males for all but Asian/PI, while some suggestion of
an increase also observed among females.
The subsequent figures focus on disparities in unintentional
injury mortality among whites, blacks and Hispanics for whom
rates are more similar but with some observed convergence

FIGURE 3a. Changes in US male mortality rate of motor vehicle accident (MVA, in 100 000) for white, black and Hispanics, by age
groups
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FIGURE 3b. Changes in US female mortality rate of motor vehicle accident (MVA, in 100 000) for white, black and Hispanics, by
age groups
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an increase and is most marked among whites in the 20-34 age
group. Rates are higher for blacks than whites and Hispanics in
the 55-74 age group, and show a steep increase similar to that
for 20-34 year old white males.
Poisoning fatalities for females also showed sharp increases,
although rates are less than for males (Figure 4b). White females
are at highest risk in all but the oldest age group, followed by
blacks and then Hispanics. In the 55-74 age group rates for
blacks converge with and supersede those for whites.
Rates for fatal unintentional injury, excluding MVA and
poisonings, do not show the increases found for the other
fatalities among males (Figure 5a). Rates across race/ethnic
subgroups tend to converge in all but the oldest age group
where rates for Hispanics are below that for whites and
blacks. A similar pattern is seen for females (Figure 5b) with
near convergence in the 20-34 and 35-54 age groups, although
Hispanics tend to have slightly lower rates than whites or
blacks. In the oldest age group rates for white females surpassed that for blacks and Hispanics and appear to be
increasing.

DISCUSSION
The study explored recent changes and disparities in unintentional injury mortality by cause among racial/ethnic and
age groups in the US. While AI/AN had the highest rates of
injury mortality for all causes and Asian/PI the lowest rates,
rates for whites, blacks and Hispanics were more similar with
some recent convergence and divergence in rates, and varied
by injury cause, gender and age group. Overall, unintentional
injury mortality shows a recent increase across all race/ethnicity and age groups, largely coming from poisonings for both
males and females and from MVAs for males and females
under age 55.
The increase in poisoning mortality can most likely be
attributed to the recent rise in overdose fatalities from opioids
and prescription pain relievers [31-33]. Whites show the highest
rates of poisoning mortality and the steepest increase for both
genders except among those aged 55-74, where for males, blacks
show the largest risk and steepest increase, and among females
rates for blacks converged with and surpassed that of whites.
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FIGURE 4a. Changes in US male mortality rate of poisoning injuries (in 100 000) for white, black and Hispanics, by age groups
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Drug poisoning mortality rates (2006-2015) among adolescents
and young adults aged 15 to 24 has also been found to be highest for whites [34], and a marked increase in all-cause mortality
between 1999 and 2013 was observed for middle-aged whites,
which was largely accounted for by increasing death rates from
alcohol and drug poisonings, as well as suicide [35].
Other important changes in mortality rates have emerged,
which may be due to rising per capita consumption of alcohol in
the U.S. [13]. At the same time underage drinking has declined
[36], highlighting increased drinking among middle-aged and
older adults [37]. Cirrhosis mortality rates increased in the U.S.
by 65% between 1999 and 2016, with whites, AIs and Hispanics,
and those aged 25-34 experiencing the greatest relative increase
[38]. Alcohol-related mortality was also found to increase substantially over this period. [39] Further, mortality due to alcohol
use disorders, while showing an overall decrease in the U.S.
between 1980, the peak of U.S. 20th century alcohol consumption, and 2014, showed a significant increase in two-thirds of
American counties [40]. The current study’s documentation
of trends and disparities over the 1999-2016 period will be
followed by state-level panel analyses of risk relationships

6

between estimates of alcohol volume and binge drinking with
these unintentional injury mortality cause groups by gender for
black, white and Hispanic utilizing various methods including
causal inference models with alcohol policies as instrumental
variables.
While MVA mortality also appears to be on the rise among
both males and females, in all but the oldest age group, and
across all race/ethnic subgroups, the data suggest a recent
sharper rise for blacks of both genders. While blacks have
been found to have lower rates of fatal MVA [18] and to report
needing fewer drinks to feel intoxicated [26], they also report
higher strength drinks and a larger number of drinks prior to a
perceived DUI [29]. Our data do not support previous reports
of lower rates of fatal MVA among blacks. Rates appear to be
higher for blacks compared to whites among males in all age
groups and to have recently superseded white rates for females
aged 20-55.
For other unintentional causes of injury fatality, rates are
similar across race/ethnic subgroups for both genders among
those aged less than 55. Among those aged 55 and over, rates for
whites appear to be increasing, possibly reflecting an increase
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FIGURE 4b. Changes in US female mortality rate of poisoning injuries (in 100 000) for white, black and Hispanics, by age groups
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in fall mortality, especially among white females who are more
prone to osteoporosis than black or Hispanic females. In contrast, black and Hispanic rates have declined over the period
for both men and women. Disparities in rates for blacks 35-54
and particularly 55-74 have equalized with or fallen below rates
for whites between 2007 and 2010. This elimination or reversal
of black/white disparities in unintentional injury mortality and
sub-types of poisonings and other causes represents an important shift in injury mortality risk and is likely driven by changes
in harmful alcohol and drug use with rates rising more among
whites over this period.
One potential limitation of this study is that a comparison
of mortality rates across racial/ethnic groups may be subject
to bias due to misclassification and undercounting [41]. Death
rates for Hispanics should be interpreted with caution because
of inconsistencies in reporting on death certificates. Information
included on the death certificate about the race and Hispanic
ethnicity of the decedent is reported by the funeral director as
provided by an informant, often the surviving next of kin or,
in the absence of an informant, on the basis of observation. On

the other hand, race and ethnicity information from the census
is by self-report. To the extent that race and Hispanic origin are
inconsistent between these two data sources, death rates will
be biased [30]. Studies have shown underreporting on death
certificates of Hispanic decedents, as well as undercounts in
censuses [42-44].
Nevertheless, these data suggest that while mortality from
intentional injury related to MVA and poisoning is on the rise
for both genders and in most age groups, blacks may be suffering a disproportionate burden of mortality related to MVAs
and to poisonings among those over 55. Increasing socioeconomic disparity has been found for all unintentional injuries
[12] and widening area-based disparities for all-cause mortality [45, 46]. Given the increasing trends in socioeconomic
inequality in the US, and the fact that these data only include
rates through 2016, larger disparities in unintentional injury
mortality than those found here is likely and also likely to continue into the future.
These data support the reported mortality toll taken by the
opioid epidemic, which is affecting all race/ethnic subgroups
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FIGURE 5a. Changes in US male mortality rate of other unintentional injuries (in 100 000) for white, black and Hispanics, by age
groups
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of both genders, but may be disproportionately affecting older
blacks. These data also suggest the increase in unintentional
injury fatality observed in the most recent years, especially
for MVAs, may be due to the rising per capita consumption of
alcohol. Most unintentional injuries are preventable making
this an important area for public health interventions including alcohol control policy. Establishing which policies are
most effective at minimizing harms due to alcohol has been a
topic of great attention and debate [47-49]. The World Health
Organization (WHO) “best buys” include tax increases,
restricted access to retailed alcohol, and bans on alcohol
advertising as the policies that provide the most impact and
cost effectiveness [50]. In the U.S., however, specific excise
taxes on alcohol are based on the volume of alcohol sold and
not on price, and have consequently experienced substantial
decline over time with inflation [51, 52], suggesting this as
a key area for alcohol policy intervention. Strengthening of
specific policies targeting MVAs, particularly reducing the

8

per se blood alcohol concentration limit to 0.05g/dl from
0.08g/dl and increasing the use of ignition interlock devices
for offenders, could also have substantial impacts on alcohol
related-mortality [53].
Authors contributions. YY and WK designed the study, CC
and WK conducted the literature search, YY conducted the
statistical analysis, CC and YY wrote the first draft of the manuscript. All authors revised the manuscript and approved the
final version.
Funding. Supported by an Alcohol Research Center grant from
the U.S. National Institute on Alcohol Abuse and Alcoholism
(P50 AA005595).
Disclaimer. The views and opinions in the manuscript are the
authors’ and do not necessarily reflect the opinion or policy of
the RPSP/PAJPH and/or PAHO.

Rev Panam Salud Publica 45, 2021 | www.paho.org/journal | https://doi.org/10.26633/RPSP.2021.36

Cherpitel et al. • Unintentional injury mortality rates in the United States

Original research

FIGURE 5b. Changes in US female mortality rate of other unintentional injuries (in 100 000) for white, black and Hispanics, by age
groups
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Tendencias cambiantes en las disparidades en las tasas de mortalidad por
traumatismo no intencional en Estados Unidos entre 1999 y 2016
RESUMEN

Objetivos. Analizar cambios en las disparidades por raza y grupo étnico en materia de mortalidad por traumatismos no intencionales de 1999 al 2016.
Métodos. Los datos de mortalidad de todos los traumatismos no intencionales provienen del Centro Nacional
de Estadísticas Sanitarias y se han analizado por separado por causa de traumatismo (colisiones automovi
lísticas, intoxicaciones y otras causas no intencionales) y por población blanca, negra e hispana, tanto en
hombres como en mujeres, en cuatro grupos etarios: de 15 a 19, de 20 a 34, de 35 a 54 y de 55 a 74.
Resultados. Las tasas en todos los grupos raciales y étnicos variaron según el sexo, la edad y la causa del
traumatismo. La mortalidad por traumatismo no intencional mostró un aumento reciente tanto en hombres
como en mujeres, que fue más marcado en el caso de los hombres, y por intoxicación en todos los grupos
raciales y étnicos de ambos sexos. La población blanca mostró las tasas más elevadas de mortalidad por
intoxicación y el incremento más acentuado en ambos sexos, con excepción de los hombres negros entre
55 y 74 años de edad. La mortalidad por colisión automovilística también registró un aumento en todos los
grupos raciales y étnicos, con un incremento mayor en la población negra, mientras que la población hispana
mostró tasas inferiores que la blanca o la negra. Las tasas de mortalidad por otros traumatismos no intencionales fueron similares en todos grupos salvo en el caso de las mujeres blancas de más de 55 años, cuyas
tasas mostraron un incremento.
Conclusiones. Los datos indican que, si bien la mortalidad por traumatismo no intencional relacionada con
colisiones automovilísticas e intoxicación está en alza en ambos sexos y en la mayoría de los grupos etarios,
la población negra en comparación con la blanca y la hispana puede estar presentando una carga desproporcionada de mortalidad relacionada con colisiones automovilísticas e intoxicación en personas mayores de
55, que podrían estar relacionado con el consumo de sustancias psicoactivas.
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Mudança nos padrões de disparidade nas taxas de mortalidade por lesões
acidentais nos Estados Unidos, 1999-2016
RESUMO

Objetivos. Analisar as mudanças nas disparidades étnico-raciais da mortalidade por lesões acidentais no
período 1999-2016.
Métodos. Os dados de mortalidade foram obtidos do Centro Nacional de Estatísticas de Saúde (NCHS) dos
Estados Unidos para todos os tipos de lesões acidentais e analisados em separado por causa de lesão (acidentes de trânsito de veículos a motor, envenenamento/intoxicação e outros tipos de acidentes) em grupos
populacionais de brancos, negros e hispânicos de ambos os sexos divididos em quatro faixas etárias: 15–19,
20–34, 35–54 e 55–74 anos.
Resultados. As taxas de mortalidade nos grupos étnico-raciais variaram segundo sexo, idade e causa de
lesão. Houve um aumento recente na mortalidade por lesões acidentais nos sexos masculino e feminino,
sendo mais acentuado no sexo masculino e por envenenamento/intoxicação em todos os grupos étnicosraciais de ambos os sexos. A população branca apresentou as maiores taxas de mortalidade por envenenamento/intoxicação e o aumento mais acentuado na mortalidade em ambos os sexos, exceto por homens
negros de 55–74 anos. Ocorreu também um aumento da mortalidade por acidentes de trânsito de veículos a
motor em todos os grupos étnico-raciais, sendo mais acentuado em negros, e a mortalidade na população
hispânica foi menor que em brancos ou negros. As taxas de mortalidade por outros tipos de acidentes foram
semelhantes em todos os grupos, exceto em mulheres brancas acima de 55 anos que apresentaram taxas
elevadas.
Conclusões. Os dados analisados indicam que, apesar de a mortalidade por lesões acidentais por acidentes
de trânsito de veículos a motor e envenenamento/intoxicação estar aumentando em ambos os sexos e na
maioria das faixas etárias, em comparação a brancos e hispânicos, os negros possivelmente sofrem um ônus
desproporcional de mortalidade por acidentes de trânsito e envenenamento/intoxicação no grupo acima de
55 anos que pode estar associada ao uso de substâncias químicas.
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