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Abstract
Objectives—We have described national trends for the 5 leading external causes of injury
mortality.

Methods—We used negative binomial regression and annual underlying cause-of-death data for
US residents for 2000 through 2009.

Results—Mortality rates for unintentional poisoning, unintentional falls, and suicide increased
by 128%, 71%, and 15%, respectively. The unintentional motor vehicle traffic crash mortality rate
declined 25%. Suicide ranked first as a cause of injury mortality, followed by motor vehicle traffic
crashes, poisoning, falls, and homicide. Females had a lower injury mortality rate than did males.
The adjusted fall mortality rate displayed a positive age gradient. Blacks and Hispanics had lower
adjusted motor vehicle traffic crash and suicide mortality rates and higher adjusted homicide rates
than did Whites, and a lower unadjusted total injury mortality rate.

Conclusions—Mortality rates for suicide, poisoning, and falls rose substantially over the past
decade. Suicide has surpassed motor vehicle traffic crashes as the leading cause of injury
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mortality. Comprehensive traffic safety measures have successfully reduced the national motor
vehicle traffic crash mortality rate. Similar efforts will be required to diminish the burden of other
injury.

Estimated life expectancy at birth in the United States rose steadily from 73.7 years in 1980
to 78.0 years in 2008.1 However, life expectancy's 2 fundamental determinants, total disease
and injury mortality rates, displayed disparate overall trends (Figure 1).2 The age-adjusted
disease mortality rate trended downward throughout the 29-year period, whereas the age-
adjusted injury mortality rate reverted upward between 2000 and 2007. Moreover, crude and
age-adjusted injury mortality rates shared a common trajectory.

The 5 leading external causes of injury deaths comprise 3 unintentional (motor vehicle
traffic crashes, poisoning, and falls) and 2 intentional (suicide and homicide) or violence-
related categories. They account for more than four fifths of all such deaths nationally.3 The
unintentional poisoning mortality rate has been rising rapidly since the 1990s,4,5 with
prescription drug overdose deaths now predominant.6 Previous studies also reported a
substantial rate increase for unintentional elderly fall mortality7 and a smaller increase for
suicide.5 In addition, declining rates have been documented for homicide8 and unintentional
motor vehicle traffic crash mortality.9 Two of the national studies examined racial/ethnic
differences in unintentional injury mortality trends. The first study found an increase in the
rate between 1992 and 2002 for non-Hispanic Whites and a decline for minorities.10 The
second study reported a change in the unintentional injury mortality rate between 1999 and
2005, an increase, for non-Hispanic Whites only.11 Both studies reported excess rate
increases for this group in various unintentional causes, most notably poisoning and falls.
Unknown are how proportionate shares of the leading causes of injury fatalities may have
changed during the first decade of the twenty-first century and race/ethnicity and other
demographics featured in rate trends.

We have characterized patterns and trends in rates of total combined national unintentional
and intentional injury mortality and its 5 leading external causes for the decade 2000–2009.
Specifically, we have described and analyzed these rates in terms of time and 4 population-
level demographic characteristics: age, gender, race/ethnicity, and major US geographic
region. Incorporating recently released data, we addressed the absence of current research on
unintentional and intentional injury mortality as a whole.

METHODS
For this observational study, we used annual underlying cause-of-death data from the
National Center for Health Statistics (NCHS) to describe national patterns and trends in fatal
injury for the period 2000–2009.

Study Design and Data
We accessed NCHS data through the Web-Based Injury Statistics Query and Reporting
System, which the Centers for Disease Control and Prevention maintains.3 At their time of
death, included decedents were residents of 1 of the 50 states or the District of Columbia.

External causes (intent or mechanism) of injury mortality were coded by NCHS or at the
state or city level using NCHS software, in accordance with the International Statistical
Classification of Diseases and Related Health Problems, 10th Revision (ICD-10).12 NCHS
implemented ICD-10 coding of mortality statistics in 1999. We examined total unintentional
and intentional injury mortality (V01–Y36, Y85–Y87, Y89, *U01–*U03) and 5 specific
causes: unintentional motor vehicle traffic crashes (V30–V39 [0.4–0.9], V40–V49 [0.4–0.9],
V50–V59 [0.4–0.9], V60–V69 [0.4–0.9], V70–V79 [0.4–0.9], V81.1, V82.1, V83–V86
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[0.0–0.3], V20–V28 [0.3–0.9], V29 [0.4–0.9], V12–V14 [0.3–0.9], V19 [0.4–0.6], V02–V04
[0.1, 0.9], V09.2, V80 [0.3–0.5], V87 [0.0–0.8], V89.2); suicide (X60–X84, Y87.0, *U03);
homicide (X85–Y09, Y87.1, *U01–*U02); unintentional poisoning (X40–X49); and
unintentional falls (W00–W19). These causes are among the fundamental subsets of
unintentional and intentional injury mortality recommended in the Global Burden of
Diseases, Injuries and Risk Factors Study Operations Manual,13 and delineation of cause,
blending intent and mechanism, is commonly used internationally in injury mortality
reports.14–20 We disaggregated the data by age (0–4, 5–14, 15–24, 25–34, 35–54, 55–74, ≥
75 years), gender, race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, other),
and major geographic region (Northeast, South, Midwest, West). We included race/ethnicity
to assess possible rate disparities.

We have presented our injury mortality data disaggregated by external cause, age, gender,
race/ethnicity, and region for 2000 and 2009. We have also portrayed rate trends for the 5
leading causes over the entire observation period, 2000 through 2009. The residual external
cause of injury group, other causes, is the difference between the respective number of
injury deaths from all causes and total deaths from the 5 designated external causes. We
obtained age-adjusted mortality rates from the Web-Based Injury Statistics Query and
Reporting System, whose direct standardization procedure employed the US 2000 standard
population as the referent.

Statistical Analysis
We performed a negative binomial regression with a log link function to characterize the
injury rates and identify demographic and time trends.21 We assumed independent annual
rates, the Markov assumption for sequential years. We included year, age, gender, race/
ethnicity, and region as independent variables. The age categories 0 to 4 and 5 to 14 years
were combined because of small counts in some demographic subgroups. The age group 15
to 24 years was our age referent because of its historical prominence as a high-risk
group.15,22 We derived our model selection from the Bayesian information criterion, which
chooses the subset of variables that best minimizes a penalized function of the likelihood.21

We have reported 95% confidence intervals (CIs) on the rate ratio (RR) scale for the
variables. We explored possible effect modification for the 5 injury subgroups under
examination. We used the statistical computing environment R version 2.14.1 for our data
analyses (R Foundation for Statistical Computing, Vienna, Austria).

RESULTS
The total combined unintentional and intentional injury mortality rate was 10% higher in
2009 than in 2000 (Table 1). Time did not help explain the increase, with adjustment for the
4 selected demographic covariates (Table 2). Regression analysis further showed that only
the youngest and oldest age groups differed from the referent, age group 15 to 24 years. Age
group 0 to 14 years had a 78% lower adjusted total rate, whereas the rate for the 75 years
and older group was 2.8 times higher. The total injury mortality rate in 2009 was 2.2 times
higher for males than for females (Table 1). Although the total rate was higher in 2009 than
in 2000 for both genders, there was a relatively greater increase for females than for males—
16% versus 7%. The regression analysis showed a 60% lower adjusted total injury mortality
rate for females (Table 2).

The total injury mortality rate for Whites was 20% higher in 2009 than in 2000 but 11%
lower for Blacks and Hispanics (Table 1). In the regression analysis, Blacks had a 20%
higher adjusted rate relative to Whites (Table 2). However, after homicide was eliminated
from the model in a sensitivity analysis, Blacks had a 14% (0.86; 95% CI = 0.83, 0.89)
lower adjusted rate relative to Whites. Whites had a total injury mortality rate that was 38%

Rockett et al. Page 3

Am J Public Health. Author manuscript; available in PMC 2013 February 27.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



higher than that of Hispanics in 2000 and 87% higher in 2009 (Table 1), a direction
supported by the regression results (Table 2). Maintaining rank order, all 4 major regions
registered a higher total injury mortality rate in 2009 than in 2000 (Table 1). The Northeast
had a lower adjusted rate than did the other regions (Table 2).

The 5 leading causes of injury mortality increased their combined share of the total from
77% in 2000 to 82% in 2009 (Table 1). Motor vehicle traffic crashes were the leading cause
between 2000 and 2008, but these were surpassed by suicide in 2009 (Figure 2). The motor
vehicle traffic mortality rate was 25% lower in 2009 than in 2000 (Tables 1 and 2), a
downward trend reinforced in the regression analysis (Table 2). There was a decreasing
gradient in the adjusted rate from 25 to 34 years to 55 to 74 years relative to 15 to 24 years.
Females and all 3 minority groups had lower rates relative to males and Whites,
respectively. Although we considered model sensitivity to region, its exclusion only
minimally affected the magnitude and direction of remaining reported RRs.

Trending gradually upward (Figure 2), the suicide rate was 15% higher in 2009 than in 2000
(Table 1). The adjusted suicide rates were higher at 25 to 34 years, 35 to 54 years, and 75
years and older than was the rate for their referent, the 15 to 24 years age group (Table 2).
Females had a 77% lower adjusted rate than did males, and Hispanics and Blacks had 57%
and 53%, respectively, lower rates than did Whites. The Midwest, South, and West had
adjusted suicide rates that were, respectively, 32%, 39%, and 63% higher than the rate for
the Northeast.

Poisoning became the third leading cause of injury mortality by 2003, surpassing homicide
(Figure 2). Its mortality rate was 128% higher in 2009 than in 2000 (Table 1), a sharp rise
also evident in the generally increasing gradient of the adjusted poisoning mortality RRs for
year when compared with 2000 (Table 2). Age groups 25 to 34 years, 35 to 54 years, and 55
to 74 years all showed higher adjusted poisoning mortality rates than did their referent, age
group 15 to 24 years, and the 0 to 14 years age group showed a much lower rate. Females
had a 58% lower adjusted poisoning mortality rate than did males. Although Blacks and
Whites were not differentiated in the regression results, Hispanics had a 42% lower rate than
did Whites.

In 2004, falls moved past homicide to become the fourth leading cause of injury mortality
(Figure 2). Although the unadjusted fall mortality rate trended strongly upward over the
observation period (Figure 2), there was no statistical evidence for a time trend (Table 2).
However, a strong positive gradient emerged in the adjusted fall mortality rates across the
age spectrum. Females had a 63% lower rate than did males, and the rate was at least 20%
lower for minorities than for Whites.

Homicide, the third leading cause of injury mortality between 2000 and 2002, ranked fifth
behind both poisoning and falls between 2004 and 2009 (Figure 2). Generally flat across the
observation period (Figure 2), the homicide rate was 8% lower in 2009 than in 2000 (Table
1). The adjusted homicide rate showed a strong annual decline from the 2000 baseline rate
(Table 2). Although removal of “9/11” (the September 11, 2001, terrorist attack in New
York City) homicide deaths eliminated year as a predictor, RRs for other predictors showed
little change. All age groups had a lower adjusted homicide rate than did the 15 to 24 years
group referent, except the equivalent 25 to 34 years group (Table 2). The adjusted rate for
females was 67% lower than for males and at least 11% higher for the 3 minority groups
than for Whites. Adjusted homicide rates for the Midwest, South, and West were 30% to
40% higher than was the rate for the Northeast.

Examination of possible effect modification revealed an especially noteworthy finding for
homicide that involved age, gender, and race/ethnicity. Compared with White counterparts,
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both Black and Hispanic males showed decreasing RRs with increasing age. This trend was
strongest among Black males. Decreasing monotonically, their rate was 20.6 times higher at
15 to 24 years than was that of White counterparts (95% CI = 18.51, 22.94), 16.3 times
higher at 25 to 34 years (95% CI = 14.50, 18.23), and 7.6 times higher at 35 to 54 years
(95% CI = 6.82, 8.55). The homicide rate for Hispanic males showed a similar trend. At 15
to 24 years, it was 6 times higher than the rate for corresponding White males (95% CI =
5.49, 6.82), 3.6 times higher at 25 to 34 years (95% CI = 3.16, 3.99), and 2.4 times higher at
35 to 54 years (95% CI = 2.11, 2.66). Conversely, Black and Hispanic females showed rate
increases relative to White counterparts across the same age range. Black females aged 15 to
24 years had a homicide rate twice that of corresponding Whites (2.15; 95% CI = 1.90,
2.43), and 4.4 and 7.9 times higher at 25 to 34 years (95% CI = 3.86, 4.96) and 35 to 54
years (95% CI = 6.43, 9.61), respectively. Hispanic females aged 15 to 24 years had a rate
that was 21% lower than that for White opposites (95% CI = 0.69, 0.90), 53% higher at 25
to 34 years (95% CI = 1.34, 1.75), and 2.1 times higher at 35 to 54 years (95% CI = 1.68,
2.56).

DISCUSSION
The national injury mortality mosaic underwent a substantial transformation during the first
decade of the twenty-first century. Embedded in the 10-year net increase of 10% in the total
combined unintentional and intentional injury mortality rate were a 25% decrease in the
unintentional motor vehicle traffic crash mortality rate and 128%, 71%, and 15% increases
in the unintentional poisoning, unintentional fall, and suicide mortality rates, respectively. A
global public health problem,20 suicide has emerged as the leading cause of total
unintentional and intentional injury mortality in the United States, followed by motor
vehicle traffic crashes, poisoning, falls, and homicide. Our finding that suicide now accounts
for more deaths than do traffic crashes echoes similar findings for the European Union,17

Canada,18 and China.19

We employed a negative binomial regression procedure for analyzing demographic patterns
and time trends in the rates of total combined unintentional and intentional injury mortality
and its 5 leading causes. Only 2 age groups varied in their adjusted total injury mortality
rates from referent individuals aged 15 to 24 years. The 0 to 14 years age group had a 78%
lower rate, and the 75 years and older group had an almost 3-fold higher rate. Being older
than the referent was generally associated with higher adjusted rates of suicide, poisoning,
and fall mortality and lower adjusted rates of homicide and motor vehicle traffic mortality.
Females had rates at least 56% lower than those of males across the board. Whites had a
lower adjusted homicide rate than those of the 3 minority groups, but the highest adjusted
suicide, motor vehicle traffic, and fall mortality rates. Blacks shared the highest adjusted rate
of total injury mortality with Whites owing to their high homicide rate. These 2 groups also
had the highest adjusted poisoning mortality rates. The Northeast had lower adjusted rates of
total injury, suicide, motor vehicle traffic crash, and homicide mortality than did the West,
Midwest, and South.

Our parsimonious statistical model retained year (time) for only 3 of the 6 injury mortality
groups that we examined, namely, motor vehicle traffic crashes, poisoning, and homicide.
The homicide finding was accounted for by an anomaly, the 9/11 terrorist attacks. Given the
escalation of the crude rate, depicted in Figure 2, year surprisingly did not predict the fall
mortality rate. This outcome underscores the predictive strength of the demographic
covariates, particularly age.

Unintentional poisoning exhibited by far the largest rate increase among the 5 leading causes
of injury mortality. In 2008, drug overdoses represented 75% of unintentional poisoning
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deaths nationally, with prescription drugs representing 74% of the share.23 Moreover,
overdoses of prescription opioid analgesics represented 74% of the prescription drug-related
deaths,23 with this share increasing.6 Various supply and demand factors are implicated in
the prescription drug epidemic. On the supply side, there has been a well-documented
increase in opioid prescribing, with a concomitant 402% increase in individual use of
prescription opioids between 1997 and 2007.24 Clinical guidelines published in 1997, which
supported increased consideration of opioid analgesics in treating patients with chronic pain,
may have contributed to this increase.25 Likely a factor in the epidemic of fatal overdoses
from opioids was the aggressive pharmaceutical campaign to promote their use in general,
and OxyContin use in particular.26 Signaling ready access, the opioid source for a majority
of abusers does not appear to be illegal markets, rogue Internet pharmacies, doctor shopping,
or prescription drug rings. In 2009 to 2010, 71% of persons aged 12 years or older using
pain relievers nonmedically in the past 12 months reported that they obtained the drugs from
a relative or friend, 17% through a prescription from a single doctor, 4% from a drug dealer
or other stranger, and less than 1% through the Internet.27

Uninformed and misinformed societal attitudes toward recreational use of prescription
opioids may be a demand-side driver of the epidemic. For example, the majority of
adolescents responding to a national survey believed that using an opioid medication
without a prescription did not pose a great health risk.28 Harboring adverse intergenerational
implications for abuse of prescription drugs, the adolescents also reported that their parents
were less likely to talk to them about the risks of using such drugs than the risks of using
alcohol, marijuana, and cocaine. The literature and our research findings jointly support a
multipronged approach for curbing the epidemic of fatal prescription drug overdoses.
Several promising prevention and control strategies have recently been implemented,
including Prescription Drug Monitoring Programs, the Food and Drug Administration's
Opioid Drugs and Risk Evaluation and Mitigation Strategies, provider prescribing
guidelines, and single provider–single pharmacist “lock-in” programs.29–31 However, their
health impact remains a vital empirical question.

Distinguishing intentional from unintentional injury is important for surveillance,
prevention, treatment, and rehabilitation,32 a distinction that can be quite elusive in verifying
suicides.33 Apparently non-random across decedent demographics and methods,34,35

undercounting suicide likely distorts rates and differentials. Among factors plausibly
exacerbating suicide case ascertainment in the twenty-first century are the secular decline in
the combined clinical and forensic autopsy rate,36,37 rare use of psychological autopsies in
helping medicolegal authorities resolve the manner of death in cases of equivocal intent,38

and extant disparities and underresourcing of the emergency healthcare39,40 and death
investigation systems.41,42 No agency analogous to the police exists to assist medical
examiner and coroner offices to investigate suicides,38 thus complicating their case
ascertainment relative to homicides. Implying differential fastidiousness and thoroughness,
investigations of suicide, poisoning, drowning, and other injury deaths are far less likely
than are homicide investigations to include a forensic autopsy.36 The rise and magnitude of
the suicide rate, including the growing toll associated with military service, reinforce the
charge of the National Action Alliance for Suicide Prevention43 to optimize the
effectiveness of the National Strategy for Suicide Prevention.38

The escalation in the unintentional fall mortality rate between 2000 and 2009
disproportionately affected older persons, males, and Whites. Determinants are largely
unknown, and similar unexplained changes have been reported for Finland, especially
Finnish men.44 A sensitivity analysis of definition of age category confirmed that steep rate
rises in fall mortality occurred in every 5-year age group. Rates escalated with age, whether
years were single or grouped. Thus, the overall fall mortality rate increase seems unlikely to
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be an artifact of reporting changes, although fall deaths among older people are known to be
undercounted.45 A supplemental analysis of Web-Based Injury Statistics Query and
Reporting System data on unintentional nonfatal falls for the period 2001 through 2010
showed an analogous increase in the hospitalization rate (42%) for people aged 55 years and
older.3

Following a sharp decrease during the 1990s,8 the homicide rate generally remained stable
over the observation period. The stark exception was the 9/11 spike in 2001. A relatively
lower homicide rate is consonant, for example, with concentrated police deterrence that
targets repeat violent offenders,46 the High Intensity Drug Trafficking Areas Program,47 and
Cease Fire, a comprehensive public health model aimed chiefly at reducing firearm-related
violence among the young.48 Vulnerable minorities continue to show large excess homicide
rates. Opposite age gradients evident among Black and Hispanic males and females, relative
to White counterparts, are intriguing and warrant in-depth investigation. Community-based
studies in current and former hotspots would enlighten homicide patterns and prevention, as
would comparative multilevel assessments of cohort effects, emergency healthcare, drug
trafficking and gang activities, criminal justice and mental health policies, police and
judicial practices, and conditions of incarceration, civil commitment, rehabilitation,
probation, and parole.

Of the 5 external causes of injury mortality that we examined, only motor vehicle traffic
crashes yield a universal success story. Profound absolute and relative 10-year reductions in
traffic deaths can be attributed to a constellation of protective elements, but may also reflect
economically induced declines in road exposure.49 Unique within the spectrum of injury
prevention, motor vehicle traffic safety is the object of a wide array of national, state, and
local evidence-based interventions that are ethically defensible, integrated, systematic, and
sustained. Targeting road systems, vehicles, operators, passengers, and pedestrians, these
interventions combine engineering, education, economics, policy, legislation, regulations,
enforcement, rapid emergency response, and enhanced trauma care systems.50–54

Nonetheless, injury prevention is a moving target. Still greater progress in motor vehicle
traffic safety is being impeded by newer challenges, such as driver and pedestrian misuse of
cell phones and headphones,55,56 and persistent ones like intoxicated drivers,57 variable
implementation of motorcycle helmet use laws,58 and differential quality of emergency
care.59

Limitations
This study has the following limitations. First, it relied on the quality of information
recorded on the death certificate. Second, we did not factor political and economic
conditions into our trend analysis, because these lay beyond the scope of our study. Third,
racial/ethnic differentials in injury mortality rates are imperfect owing to usual self- or
familial-reporting of race/ethnicity in the census-based population denominators and third-
party reporting on death certificates, the numerator data source.60,61 Fourth, our results
could have been affected by unexamined heterogeneity in manner and cause-of-death
reporting, as might emanate from variable training, resources, philosophies, procedures, and
practices of medical examiners and coroners42 and differential and respective exposure of
physicians and funeral directors to official handbooks on the death certification62 and on
registration processes.63 Finally, our rate breakdowns may be minimally affected by missing
data on Hispanic origin for up to 0.6% of cases by year and by masking data on small cells.

Our analytic focus was injury mortality delineated by a blend of intent and mechanism. We
derived selected causes by differentiating 1 level of intentionality. All remained in the top 5
causes of combined unintentional and intentional injury mortality throughout the
observation period. Our conceptualization of causal categories is highly germane to injury
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surveillance and for planning, designing, and evaluating injury prevention programs
internationally and in the United States.14,64 Differentiation of injury intentionality has
clinical, medicolegal, and public health significance,32 and ICD-10 coding rules give
precedence to intent or manner of injury death over injury mechanism.12 Salient in recent
US government mortality statistics,65 although not universally applied across states,66,67 an
alternative conceptualization of injury mortality causes is derived from mechanism alone. It
shows poisoning as the leading cause of injury mortality, followed by motor vehicle traffic
crashes.68

Conclusions
Our national study indicates that injury mortality is a complex medical, forensic, and public
health problem. Impelled by the declining disease mortality rate, life expectancy at birth for
the US population increased 1.8 years between 2000 and 2009, from 76.81 to 78.6.69

Contrasting with disease mortality, the injury mortality rate trended upward during most of
that decade. Disproportionately affecting the younger population, injury mortality,
morbidity, and disability could all be markedly reduced through wider application of the
theory, principles, and practices of injury prevention and control.15,64 Elimination of injury
would augment population life expectancy by only a year or 2, but it would extend the mean
length of life of those whose deaths were averted by a projected 3 decades.70

Our findings provide a comparative context for clinicians, public health professionals, state
and county health departments, legislatures, and corporations to accord higher priority to the
etiology and prevention of injury. The injury mortality rate shifted upward over the past
decade, with substantial rises in the rates for poisoning, falls, and suicide. Comprehensive
and sustained traffic safety measures have apparently substantially diminished the motor
vehicle traffic mortality rate, and similar attention and resources are needed to reduce the
burden of other injury.
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FIGURE 1.
Annual crude and age-adjusted mortality rates from (a) disease and (b) injury: United States,
1980–2008.
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FIGURE 2.
Rates for leading causes of total unintentional and intentional injury mortality: United
States, 2000–2009.
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TABLE 1

Number and Rate of Total Unintentional and Intentional Injury Mortality by Cause and Demographic
Characteristics: United States, 2000 and 2009

Specific Cause,
a
 %

Total
Motor Vehicle Traffic Crash Suicide Poisoning Fall Homicide Other

Characteristic No. Rate
b

2000

Age, y

 0–4 3516 18.34 20.60 0.00 1.30 1.20 20.10 56.80

 5–14 3720 9.06 44.30 8.30 1.20 1.00 10.00 35.40

 15–24 23 489 59.95 43.90 17.00 4.90 1.00 21.00 12.10

 25–34 21 514 53.93 31.20 22.30 11.10 1.40 19.40 14.70

 35–54 46 949 56.68 25.50 25.60 16.40 3.20 10.60 18.80

 55–74 21 972 51.50 28.60 23.80 4.40 11.90 5.40 25.90

 ≥ 75 26 916 162.14 15.90 11.20 1.60 32.00 1.50 37.70

Gender

 Male 103 254 74.79 27.50 22.90 8.80 6.90 12.40 21.50

 Female 44 955 31.36 30.30 12.80 8.00 13.80 8.80 26.30

Race/ethnicity

 White 106 605 54.03 28.30 23.10 8.60 10.80 5.10 24.20

 Black 22 523 64.18 23.70 8.50 8.80 3.30 34.40 21.20

 Hispanic 13 798 39.08 34.70 12.90 9.50 5.00 21.10 16.70

 Other 4467 32.61 35.90 19.80 4.50 6.80 12.10 20.90

Region

 Northeast 22 120 41.27 22.40 18.90 11.70 10.70 10.20 26.00

 South 60 971 60.83 31.80 18.80 7.00 7.10 12.40 22.90

 Midwest 33 242 51.62 27.90 19.40 7.30 10.70 10.70 24.10

 West 31 876 50.44 26.20 22.90 10.80 9.70 10.70 19.70

 Total 148 209 52.66 28.30 19.80 8.60 9.00 11.30 23.00

Cause-specific rate

 Crude 52.66 14.92 10.43 4.53 4.73 5.96 12.09

 Age-adjusted 52.75 14.89 10.44 4.53 4.82 5.90 12.17

2009

Age, y

 0–4 3521 16.53 12.90 0.00 1.70 1.80 19.70 63.90

 5–14 2313 5.70 37.69 11.50 2.20 1.20 13.20 34.40

 15–24 22 217 51.57 33.50 19.70 13.70 0.90 21.90 10.30

 25–34 24 496 58.93 23.10 21.70 25.30 1.20 17.20 11.40

 35–54 57 735 67.04 17.80 26.50 29.50 3.30 8.40 14.50

 55–74 33 067 59.50 19.50 26.40 14.10 14.30 4.50 21.20

 ≥ 75 33 728 179.61 9.80 8.70 1.90 52.10 1.10 26.30

Gender
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Specific Cause,
a
 %

Total
Motor Vehicle Traffic Crash Suicide Poisoning Fall Homicide Other

Characteristic No. Rate
b

 Male 120 698 79.70 20.00 24.10 17.00 10.50 10.90 17.50

 Female 56 456 36.29 18.40 13.80 19.80 21.40 6.50 20.10

Race/ethnicity

 White 131 451 65.02 18.20 23.40 19.30 16.50 3.90 18.60

 Black 22 324 57.44 19.80 9.10 13.00 5.10 34.60 18.30

 Hispanic 16 826 34.75 27.40 15.30 15.40 7.40 18.90 15.70

 Other 5658 32.21 23.20 23.70 13.90 11.80 9.90 17.40

Region

 Northeast 25 283 45.73 16.30 19.80 19.50 16.80 8.70 18.90

 South 73 816 65.14 22.70 19.70 16.70 11.50 10.50 18.80

 Midwest 37 730 56.45 17.70 20.30 17.10 16.80 8.90 19.10

 West 40 325 56.34 17.10 24.00 19.90 14.10 8.70 16.20

 Total 177 154 57.70 19.50 20.80 17.90 14.00 9.50 18.30

Cause-specific rate

Crude 57.70 11.23 12.02 10.34 8.08 5.47 10.56

 Age-adjusted 56.16 11.06 11.77 10.29 7.44 5.49 10.13

% rate change 2009 vs 2000

 Crude 9.60 −24.70 15.20 128.30 70.80 −8.20 −12.70

 Age-adjusted 6.50 −24.70 12.70 127.10 54.40 −7.90 −16.80

a
Percentage shares of total unintentional and intentional injury mortality by cause may not sum to 100 because of rounding.

b
Rates are per 100 000 population.
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TABLE 2

Rate Ratio for Total Mortality From All Causes of Injury and Selected Causes by Decedent Characteristics:
United States, 2000–2009

All Causes, All
Injury, RR
(95% CI)

Specific Cause, RR (95% CI)

Characteristic Motor Vehicle
Traffic Crash Suicide Poisoning Fall Homicide

a

Age, y

 0–14 0.22 (0.21, 0.23) 0.16 (0.15, 0.16) 0.05 (0.04, 0.05) 0.05 (0.04, 0.05) 0.34 (0.31, 0.38) 0.19 (0.18, 0.21)

 15–24 (Ref) 1.00 1.00 1.00 1.00 1.00 1.00

 25–34 0.96 (0.92, 1.01) 0.71 (0.68, 0.74) 1.18 (1.12, 1.24) 2.03 (1.87, 2.20) 1.44 (1.31, 1.58) 0.94 (0.88, 1.02)

 35–54 1.02 (0.97, 1.07) 0.61 (0.59, 0.64) 1.29 (1.22, 1.35) 3.59 (3.31, 3.89) 4.06 (3.72, 4.42) 0.63 (0.59, 0.68)

 55–74 0.96 (0.92, 1.01) 0.67 (0.65, 0.70) 1.04 (0.99, 1.10) 1.45 (1.33, 1.58) 15.89 (14.60, 17.29) 0.33 (0.31, 0.36)

 ≥ 75 2.85 (2.72, 2.99) 1.10 (1.06, 1.15) 1.31 (1.24, 1.39) 0.75 (0.68, 0.83) 130.38 (119.93, 141.78) 0.29 (0.27, 0.32)

Gender

 Male (Ref) 1.00 1.00 1.00 1.00 1.00 1.00

 Female 0.39 (0.38, 0.40) 0.44 (0.43, 0.45) 0.23 (0.22, 0.24) 0.42 (0.40, 0.44) 0.37 (0.35, 0.39) 0.33 (0.32, 0.35)

Race/ethnicity

 White (Ref) 1.00 1.00 1.00 1.00 1.00 1.00

 Black 1.20
b
 (1.15, 1.24) 0.92 (0.89, 0.95) 0.47 (0.45, 0.49) 1.03 (0.96, 1.11) 0.68 (0.64, 0.73) 5.55 (5.22, 5.91)

 Hispanic 0.73 (0.70, 0.76) 0.86 (0.84, 0.89) 0.43 (0.41, 0.45) 0.58 (0.54, 0.62) 0.80 (0.75, 0.85) 1.92 (1.80, 2.05)

 Other 0.64 (0.61, 0.66) 0.78 (0.75, 0.81) 0.60 (0.58, 0.63) 0.32 (0.30, 0.35) 0.64 (0.60, 0.68) 1.11 (1.04, 1.19)

Region

 Northeast (Ref) 1.00 1.00 1.00 1.00 1.00 1.00

 Midwest 1.40 (1.35, 1.46) 1.59 (1.53, 1.64) 1.32 (1.26, 1.39) 1.08 (1.00, 1.17) 1.18 (1.10, 1.26) 1.30 (1.21, 1.39)

 South 1.47 (1.42, 1.53) 2.14 (2.06, 2.21) 1.39 (1.33, 1.46) 1.06 (0.99, 1.14) 1.02 (0.96, 1.09) 1.39 (1.31, 1.49)

 West 1.46 (1.41, 1.52) 1.70 (1.65, 1.77) 1.63 (1.56, 1.71) 1.33 (1.24, 1.43) 1.21 (1.13, 1.29) 1.35 (1.27, 1.44)

Year

 2000 (Ref) 1.00 1.00 1.00 1.00 1.00 1.00

 2001 … 1.00 (0.95, 1.06) … 1.09 (0.97, 1.23) … 1.25 (1.13, 1.39)

 2002 … 1.01 (0.96, 1.07) … 1.25 (1.11, 1.40) … 1.00 (0.91, 1.11)

 2003 … 1.00 (0.95, 1.06) … 1.37 (1.22, 1.54) … 0.98 (0.88, 1.08)

 2004 … 0.96 (0.91, 1.01) … 1.39 (1.24, 1.56) … 0.93 (0.84, 1.03)

 2005 … 0.93 (0.89, 0.99) … 1.60 (1.42, 1.80) … 0.98 (0.88, 1.08)

 2006 … 0.93 (0.88, 0.98) … 1.79 (1.59, 2.00) … 0.96 (0.87, 1.06)

 2007 … 0.87 (0.82, 0.91) … 1.94 (1.73, 2.18) … 0.91 (0.82, 1.01)

 2008 … 0.75 (0.71, 0.79) … 1.92 (1.71, 2.16) … 0.89 (0.81, 0.99)

 2009 … 0.69 (0.66, 0.73) … 1.96 (1.75, 2.20) … 0.86 (0.78, 0.96)

Note. CI = confidence interval; RR = rate ratio. Ellipses indicate data not included in the final model under the Bayesian information criterion
model selection criterion.

a
A sensitivity analysis, which removed the effect of 9/11 mortality on the homicide trend, led to year falling out of the model. However, parameter

estimates for age, gender, race/ethnicity, and region showed no significant change in magnitude and direction.

b
A sensitivity analysis, which eliminated the influence of homicide on the racial/ethnic profile of injury mortality, showed that reported parameter

estimates remained of similar magnitude and direction, except for Black race/ethnicity (RR = 0.86; 95% CI = 0.83, 0.89).
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