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Abstract
Understanding the life years lost by assault and 
suicide due to firearms among white and black 
Americans can help us understand the race-
specific and intent-specific firearm mortality 
burden and inform prevention programmes. 
The objective was to assess national and race-
specific life expectancy loss related to firearms 
in the USA due to assault and suicide. We used 
firearm mortality data available from Wide-
ranging Online Data for Epidemiologic Research 
to calculate the life expectancy loss between 2000 
and 2016 separately for assaults and suicides 
among white and black Americans. The total 
national life expectancy loss due to firearms was 
2.48 (2.23 whites, 4.14 blacks) years. The total life 
expectancy loss in years due to firearm assault 
was 0.95 (0.51 whites, 3.41 blacks) and suicide 
was 1.43 (1.62 whites, 0.60 blacks), respectively. 
Firearm life expectancy loss in years at birth, 20, 
40 and 60 years of age was 0.29 (0.22 whites, 0.56 
blacks), 0.25 (0.21 whites, 0.47 blacks), 0.09 (0.10 
whites, 0.08 blacks) and 0.03 (0.03 whites, 0.01 
blacks) years. National firearm life expectancy loss 
in days from 20 to 60 years declined by 79.5 (65.8 
whites, 166.3 blacks); for assault by 37.5 (18.9 
whites, 141.0 blacks) and suicides by 38.7 (43.9 
whites, 20.3 blacks). Americans lose substantial 
years of life due to firearm injury. This loss in life 
years is characterised by a large racial gap by age 
and intent. Tailored prevention programmes are 
needed to reduce this loss and lessen the racial 
gaps.

Introduction
The burden of death due to firearms is an ongoing 
public health problem in the USA. US men had 
a 21% life  expectancy loss due to firearms 
compared with men from other countries.1 In 
2016, 7.8% of the years of potential life lost at 
65 years was attributed to firearms.2 Although the 
overall age-adjusted firearm death rates remained 
relatively constant between 2000 and 2014,2 the 
death rates due to firearms varied dramatically 
by race in the USA during that time period.3 For 
at least a decade, firearm injury and death in the 
USA has been characterised by large race and sex 
disparities.3 While these disparities receive limited 

recognition in the popular and scientific journals, 
few solutions for reducing them have been devel-
oped.4 5

Life expectancy is one of the most important 
demographic indicators that provides a measure of 
the expected value of future life as compared with 
mortality rate. Life expectancy is defined as the 
mean number of years a cohort of people might 
expect to live according to the current age-specific 
mortality rates. Overall life expectancy in the USA 
grew from 76.8 years in 2000 to 78.7 years in 2014.6 
Yet, life expectancy in the USA decreased by 0.1 
from 2014 to 2015; this was the first decrease in 50 
years.6 This decline continued from 2015 to 2016 
with a further drop of 0.1 years.7 Current literature 
has analysed firearm injury deaths exclusively 
as per capita rates, with firearm mortality rates 
remaining constant from 2000 to 2014 (10.3 per 
100 000 on average) to a jump in 2015 (11.3 per 
100 000) and 2016 (12.0 per 100 000). Very few 
studies have evaluated firearm injury deaths based 
on life expectancy or life expectancy loss.8

Given the lack of assessment of life  expec-
tancy loss related to firearms during the 21st 
century and the persisting high firearm mortality 
rate, we hypothesised that life expectancy loss is 
more significant among black than white Amer-
icans. Life expectancy provides a comprehen-
sive assessment of the scope of firearm injury, 
providing a full accounting of the consequences 
of firearms. Therefore, we inform and advance the 
current discussion by investigating the national 
and race-specific life expectancy loss due to fire-
arms in the USA. We also assessed race-specific 
life  expectancy loss due to firearm assaults and 
suicides among white and black Americans at 
different ages.

Methods
Study design
We used national mortality data related to firearm 
injury during a 15-year period (2000 to 2016) 
from the Centers for Disease Control and Preven-
tion (CDC) Wide-ranging Online Data for Epide-
miologic Research (WONDER).2 To examine the 
disparities by race and intent, we obtained counts 
of deaths by firearm in 5-year age groups within 
each race and intent subgroup. We do not differ-
entiate by sex since only 10% of firearm deaths are 
women and the sample size would be inadequate 
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Table 1  National life expectancy loss in years for firearm deaths between 2000 and 2016

Rate Life expectancy loss, years

Per 100 000 Total Birth 20 40 60

All

All 10.5 2.48 0.29 0.25 0.09 0.03

 � Assault/legal 3.9 0.95 0.13 0.11 0.02 0.003

 � Suicide 6.2 1.43 0.14 0.13 0.07 0.03

 � Unintentional 0.2 0.05 0.01 0.004 0.002 0.0005

 � Undetermined 0.1 0.02 0.002 0.002 0.001 0.0002

White

All 9.6 2.23 0.22 0.21 0.10 0.03

 � Assault/legal 2.1 0.51 0.07 0.05 0.01 0.002

 � Suicide 7.2 1.62 0.16 0.15 0.08 0.03

 � Unintentional 0.2 0.05 0.01 0.004 0.002 0.0005

 � Undetermined 0.1 0.02 0.002 0.002 0.001 0.0002

Black

All 19.3 4.14 0.56 0.47 0.08 0.01

 � Assault/legal 16.0 3.41 0.47 0.39 0.05 0.01

 � Suicide 2.6 0.60 0.07 0.06 0.02 0.01

 � Unintentional 0.3 0.06 0.01 0.01 0.001 0.0003

 � Undetermined 0.1 0.02 0.003 0.002 0.0004 0.0001

The loss of life expectancy in years after removing the disease-specific deaths from all-cause deaths.

for calculation of life expectancy loss. The population counts were 
also obtained from CDC-WONDER for national and subgroups of 
race, while for intent we used the national estimates.2

Statistical analysis
Age-adjusted rates were calculated using national population esti-
mates from 2000 in the 19 age groups, each of which was in 5-year 
intervals.9 These age groups are commonly used in the calculation of 
life expectancy. We calculated national and race-specific life expec-
tancy in 19 age groups for all-cause deaths (LE

a
) using period life 

tables10 and then subtracting type of death from all-cause deaths to 
calculate life expectancy (LE

a–f
) for each age group. The loss in life 

expectancy due to firearm suicide and assaultive deaths for each 
age group in years and days was also calculated (LE

f
=LE

a–f
−LE

a
). The 

life expectancy loss between ages 20 and 60 was calculated as the 
difference in life expectancy at age 20 and 60. R statistical software 
was used for analysis.11 The program used in calculation of life expec-
tancy can be downloaded here.

Results
Comparison of life expectancy loss for these age groups and by 
race is shown in table 1. The total, at birth, 20, 40 and 60 years 
of age for national firearm life  expectancy loss was 2.48 (2.23 
whites, 4.14 blacks), 0.29 (0.22 whites, 0.56 blacks), 0.25 (0.21 
whites, 0.47 blacks), 0.09 (0.10 whites, 0.08 blacks) and 0.03 (0.03 
whites, 0.01 blacks) years (table 1). The total life expectancy loss 
in years for firearm assault was 0.95 (0.51 whites, 3.41 blacks) and 
suicide was 1.43 (1.62 whites, 0.60 blacks), respectively.

The magnitude of life expectancy loss in days due to firearms at 
each age group among national and white and black Americans is 
shown in figure 1. Nationally, firearm life expectancy loss from 20 
to 60 years of age demonstrated a drop of 79.5 (90.2 to 10.7) days. 
This life expectancy loss drop in the same age period was 65.8 (77.6 
to 11.8) in whites and 166.3 (171.1 to 4.8) days in blacks. The drop in 
national firearm assault life expectancy loss in days was 37.5 (38.5 
to 1.0); among whites,  it was 18.9 (19.7 to 0.8) and blacks it was 
141.0 (143.2 to 2.2) days during the same age period. In the same age 

period, the drop in national suicide firearm life expectancy loss was 
38.7 days (48.1 to 9.4); among whites, it was 43.9 (54.5 to 10.6), and 
among blacks, it was 20.3 (22.8 to 2.5).

Discussion
We found substantial life expectancy loss to gun violence in 
the USA since the turn of the 21st century. Life expectancy loss 
usually slowly declines with age. We observed a sudden drop at 
age 20 among black Americans for assaults and white Americans 
for suicides. Life expectancy loss below age 20 is primarily due to 
assault mortality among black Americans and that past the age of 
20 is driven primarily by suicide deaths among white Americans. 
The overall life expectancy loss is twice as high among blacks 
compared with whites and is driven by substantially higher homi-
cide rates among blacks up to age 20. The life expectancy loss due 
to suicide among whites over age 20 is greater than blacks (10.4 
vs 2.5 days at age 60), and this does not offset the overall higher 
firearm life expectancy loss among blacks compared with whites. 
This divergent race-specific life expectancy loss by age is in line 
with current evidence that suggests vast race differences in the 
years of life lost due to firearms before age 65 years.12 Our finding 
that the life expectancy loss related to suicides among whites does 
not offset the loss among blacks is indicative of persisting dispar-
ities in homicide among younger age groups.

To our knowledge, this is the only contemporary report quan-
tifying the magnitude of life expectancy loss at different age 
groups due to assault and suicide firearm mortality among black 
and white Americans. A similar assessment of life expectancy loss 
using firearm mortality data (28 663 firearm deaths) in the year 
2000 reported that reduction in life expectancy due to firearms 
was 103.6 days, and racially disparate with a 150.7-day loss for 
white men and 361.5 days for black men.13 14 Our study using 
cumulative data from 2000 to 2016 demonstrates a total firearm 
life expectancy loss of 905.2 days (2.48 days), which is nine times 
greater than observed in 2000, indicating increasing life expec-
tancy loss by year. Additionally, the previously reported twice 
greater loss among blacks as compared with whites in 200013 14 
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Figure 1  National, intent-specific and race-specific life expectancy loss in days related to firearms at 5-year age groups, 2000–2016. All values are in 
days.

also is reflected in our study, but at a much greater magnitude in 
the respective racial subgroups (4.14 years among blacks and 2.23 
years among whites).

The expected pattern of life expectancy loss attributed to 
deaths from all causes is a gradual decline with increasing age, 
indicating that fewer years are lost in an older population, similar 
to that of life expectancy for each age period.10 Therefore, the 
resultant life expectancy loss at 20 years is likely to be followed 
by a steep drop in life expectancy loss to older age groups indi-
cating that most of the life expectancy loss due to firearms occurs 
among younger people <20 years rather than among older people. 
Our study demonstrates a sudden drop in life expectancy due to 
a considerable life expectancy loss from 20 to 60 years that was 
2.5 times greater among blacks than whites. This disparity indi-
cates that black Americans were shot and killed when they were 
younger much more than white Americans. Among black Amer-
icans, a large life expectancy drop was observed from 20 to 60 
years of age, indicating that the majority of life expectancy loss 
occurs among young black Americans. Assaultive injuries among 
black Americans drove this premature mortality due to firearms. 
On the other hand, among white Americans, the drop is relatively 
minor for overall and assault firearm deaths. Instead, the drop in 
life expectancy loss related to suicide firearm mortality for white 
Americans is more substantial than for black Americans, indi-
cating that suicide mortality disproportionately affects older white 
Americans.

This study was limited by non-standardised and potentially 
inaccurate reporting of Hispanic ethnicity from the year 2000, 
and that prevented investigation of firearm death by different 

ethnic groups. Future work may fruitfully use more accurate 
data that can allow these estimates for differentiation between 
Hispanics and non-Hispanics. This limitation is shared by the 
majority of crime and firearm data that does not uniformly report 
data by ethnicity across time and also due to the lack of reliable 
estimates for the Hispanic population. Additionally, black Amer-
icans may include several ethnicities, which are not taken into 
consideration due to the lack of details regarding ethnicity in 
the data.

To summarise, from 2000 to 2016, life expectancy loss due 
to firearms among Americans was high and exhibited distinct 
racial differences and across age and intent. The racial dispar-
ities in firearm-related life expectancy loss demonstrated in 
2000 remained during the following 17 years. In the absence 
of comprehensive firearm legislation, targeted prevention 
programmes and policies are needed to mitigate the racial 
firearm injury gaps in the USA.
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