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Foreword

We live in challenging times and our attention becomes focused on the public
health threats that lead daily news reports. Yet, there is one health threat that the
public has accepted as fait accompli—injuries. Injuries kill more Americans in their
first three decades of life than any other cause of death. In fact, injuries—both
unintentional and those caused by acts of violence—are among the top 10 killers
for Americans of all ages. However, injuries do not have to be an accepted risk of
living. Lives can be saved and disabilities prevented. That is why I am pleased to
present the Handbook of Injury and Violence Prevention. This comprehensive manual
details injury and violence interventions that have proven to work effectively with
vulnerable populations across all stages of life. It will benefit practitioners who
manage, implement, or evaluate injury or violence prevention programs; policy-
makers who influence injury or violence prevention through legislation and other
policies; university faculty who teach course work in injury and violence prevention;
and graduate students preparing to work in or with injury or violence prevention
programs.

Much effort has gone into making this manual a useful reference tool. In addition
to providing information on a wide range of health threats and prevention strate-
gies, the manual summarizes trends, controversies, future research, and training
issues for injury and violence prevention. The appendices also contain a wealth of
valuable resources.

The Handbook of Injury and Violence Prevention is a “must read” for all who strive to
make our world safer and healthier.

Julie Louise Gerberding, MD, MPH Director,
Centers for Disease Control and Prevention
Atlanta, Georgia
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Introduction



Chapter 1

The Epidemiology and
Costs of Unintentional and
Violent Injuries

Richard W. Sattin and Phaedra S. Corso

1.1. INTRODUCTION

Injuries are the number one killer of children and young adults in the United States
(Centers for Disease Control and Prevention [CDC], 2005). More than 28 million
injuries serious enough to require emergency medical care occur annually (CDC,
2005). The lives of millions of others have been dramatically affected by injuries
to themselves or someone they love. Injury leads to pathological conditions and
impaired physiological functioning that can affect any part, organ, or system of
an individual and can have both short-term and long-term effects (Sattin, 1992).
Due to the potential extensive nature of injuries, outcomes depend on a broad
continuum of multidisciplinary care.

Injury has been described, until recently, as the “neglected disease” because it
occurs in such great numbers but has been tacitly accepted as a normal occurrence
of living in a modern society (Committee on Trauma, and Committee on Shock,
Division of Medical Sciences, National Academy of Sciences/National Research
Council [Committee on Trauma], 1966). However, the 1985 report Injury in America
noted that a public health approach similar to that used for other diseases could
lead to significant reduction in injuries (Committee on Trauma Research, Com-
mission on Life Sciences, National Research Council and the Institute of Medicine
[Committee on Trauma Research], 1985).

Injuries can be viewed as a problem in medical ecology—that is, as a rela-
tionship between a person (the host), an agent, and the environment (Haddon,
1970; Haddon & Baker, 1981; Sattin, 1992). The underlying agent of injury is not
a microbe or carcinogen but energy, most often in the form of mechanical force
(Haddon, 1970). The dose of energy received; the dose’s distribution, duration,
and rapidity; and the individual’s response to the transfer of the energy can deter-
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mine if a physical injury occurs or is prevented (Committee on Trauma Research,
1985). For example, a large mechanical energy load quickly transmitted to a hip
during a fall involving an older person may lead to a fracture. If that same energy
load could be dissipated through use of energy-absorbing flooring or mats or
through hip pads or other new technologies, the fracture that occurred during
the fall could have been prevented. Likewise, exercises leading to strengthening of
the lower extremities or to improving gait and balance among older persons could
lead to preventing the fall itself (AGS Panel on Falls Prevention [AGS], 2001) or
to improving reflexes that would lead to dissipating the energy or changing the
location of that energy to a more forgiving body area.

The basic injury paradigm of host, agent, and environment mentioned above
needs to include energy tranference by perpetrators, the threat of energy trans-
ference by potential perpetrators of violence, and the effect of the social as well as
physical environment. Victims of violence can experience physical injury; adverse
mental health consequences such as depression, anxiety, and low self-esteem; and
harmful physical health consequences such as suicide attempts, cardiovascular
disease, and substance abuse (National Center for Injury Prevention and Control
[NCIPC], 2002). Any of these consequences can lead to hospitalization, disability,
or death. Programs and policies that provide counseling for batterers, improve
parenting skills, or prevent dating violence, intervene with perpetrators and poten-
tial perpetrators before the violence occurs or recurs can prevent energy or threat
of energy transference. In some social contexts, intimate partner violence, sexual
violence, and child maltreatment are considered normative behavior (NCIPC,
2002). To design effective interventions, researchers must first identify the par-
ticular social norms and beliefs that support these types of violence and then find
ways to alter or replace them with ones that prevent violence. Even when such
violent behaviors are not considered “acceptable,” cultural attitudes and beliefs
may exacerbate these problems by blaming victims or by supporting attitudes and
behaviors that create social atmospheres conducive to, or tolerant of, such violence
(NCIPC, 2002).

The classification of injury poses a number of epidemiological issues. One can
classify injuries by the actual nature of the injury (e.g., fracture of the hip, traumatic
brain injury, splenic rupture), by the mechanism of the injury (e.g., fall, motor
vehicle, poisoning), and by the intent (e.g., unintentional, intentional, undeter-
mined). If one classifies by the nature of the injury, then one needs to decide to
analyze by the number of injuries or the number of injurious episodes or both, and
the choice of the denominator is critical. The mechanism and intent of the injury is
useful in quantifying the problem of falls, motor-vehicle crashes, suicide, domestic
violence, and so forth in the community, and that information can be used to imple-
ment effective intervention strategies. However, sometimes a fall, motor-vehicle
incident, or suicide attempt, occurs that does not lead to physical injury. These
incidents are important, though, because opportunities for preventing future inju-
ries may be lost. For example, a person involved in an alcohol-related motor-vehicle
crash who is brought to an emergency department but who has sustained no physi-
cal injury might benefit from counseling on alcohol use before being discharged
from the emergency department (Hungerford & Pollock, 2002). Finally, definitions
of some mechanisms of injury can vary significantly. For example, most definitions
of a fall are clinically or research oriented, are subjective, and are likely to miss
a substantial number of falls (Sattin, 1992). Even though the number of falls can
be ascertained from medical records and by using the International Classification of
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Diseases’s external causes of injuries (E-codes), falls have been shown to be signifi-
cantly underreported using such data sources (Fife, 1987).

Despite these issues, injury epidemiology has shown significant progress over
the last several decades and has led to a better understanding of mechanisms,
behavior, and prevention strategies. Motor vehicle safety has improved through
the development and use of safety equipment, the enactment and enforcement
of traffic safety laws, and the changes in driver behavior (CDC, 1999). Although
the design of safety equipment in motor vehicles was based primarily on biome-
chanical data, epidemiological analysis of crash data was critical in defining the
problems, determining high-risk populations, and identifying solutions to improve
safety behavior. The benefits of using bicycle helmets to prevent death and disabil-
ity among youth was demonstrated through epidemiological analysis (Thompson,
Rivara, & Thompson, 1989). The idea that violence is a public health issue is now
largely accepted based on epidemiological analyses begun in the 1980s (Mercy &
O’Carroll, 1988). As the field of injury continues to grow; and as new events unfold,
new aspects of injury present challenges that can be addressed through epide-
miological analyses. For example, the events of September 11, 2001, showed that
the care of the acutely injured during a terrorist event is a critical role for public
health and that better, compatible data systems are needed to evaluate and improve
the effectiveness of trauma care (CDC, 2002a, 2002b; NCIPC, 2005).

1.2. METHODS

In this chapter, we report the incidence and costs of injuries stratified by age
group, sex, mechanism (e.g., falls, motor vehicle), and intent (e.g., intentional or
unintentional). Throughout, we include unique injury episodes occurring in 2000
(the most current year for which data are available), meaning that if someone suf-
fered multiple injuries (e.g., a hip fracture and a wrist fracture) in one event (e.g.,
a fall), the episode would be counted only once. For readability, we use the terms
persons injured and number of injuries synonymously to refer to injury episodes.

Given space limitations, we have chosen not to include, beyond basic mecha-
nisms, the epidemiology of specific injury problems, such as drowning, fires, motor
vehicles, sports injuries, falls, child maltreatment, youth violence, intimate partner
violence, elder abuse, suicide, sexual violence, and firearms. We do provide refer-
ences to these topics for the interested reader (Table 1.1).

The incidence and cost estimates presented in this chapter are divided into
two mutually exclusive categories that reflect the highest level of treatment for an
injury, as a proxy for severity: (1) injury resulting in death, including deaths occur-
ring within and outside a health care setting, and (2) nonfatal injuries, including
injuries resulting in hospitalization with survival to discharge and injuries requiring
medical attention without hospitalization (e.g., injuries requiring an emergency
department visit, an office visit, or a hospital outpatient visit). Injuries that were
not severe enough to result in medical attention are not included in our calcula-
tions. We sum the incidence and costs of fatal and nonfatal injuries to quantify
total lifetime medical costs.

Incidence data used to develop these estimates were taken from a variety
of sources. Fatal injury counts were taken from the 2000 National Vital Statistics
System (NVSS) data. We used the 2000 Healthcare Cost and Utilization Project—
Nationwide Inpatient Sample (HCUP-NIS) to estimate the incidence of nonfatal
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Table 1.1. References to Detailed Epidemiologic Descriptions of Specific Injury Problems

Specific Injury Problems Reference(s)

Drowning Quan, L., & Cummings, P. (2003). Characteristics of drowning
by different age groups. Injury Prevention, 9 (2), 163-168.
Centers for Disease Control and Prevention. (2004). Nonfatal and fatal
drownings in recreational water settings—United States, 2001-2002.
Morbidity and Mortality Weekly Report, 53, 447-452.
Falls Tideiksaar, R. (2002). Falls in Older People: Prevention & Management.
Baltimore, Health Professionals Press.
Rubenstein, L. Z., & Josephson, K. R. (2002). The epidemiology of falls
and syncope. Clinics in Geriatric Medicine, 18 (2), 141-158.
Fires Warda, L., Tenenbein, M., & Moffatt, M. E. K. (1999). House fire injury
prevention update. Part 1. A review of risk factors for fatal and
non-fatal house fire injury. Injury Prevention, 5, 145-150.
Motor vehicles National Highway Traffic Safety Administration. (2005). Traffic safety
Jacts 2003: A compilation of motor vehicle crash data from the Fatality
Analysis Reporting System and the General Estimates System. (Report No.
DOT HS 809-775). Washington, DC: U.S. Department of
Transportation.
Sports injuries Caine, D. J., & Maffulli, N. (Eds.). (2005). Epidemiology of pediatric
sports injuries: Vol. 48. Individual sports. Farmington, CT: S. Karger.
Maffulli, N., & Caine, D. J. (Eds.). (2005). Epidemiology of pediatric sports
injuries: vol. 49. Team sports. Farmington, CT: S. Karger.
Interpersonal violence, Tjaden, P., & Thoennes, N. (2000). Extent, nature, and consequences of
sexual violence intimate pariner violence: Findings from the National Violence against Women
Survey (NCJ 181867). Washington, DC: U.S. Department of Justice,
Office of Justice Programs, National Institute of Justice.
Paulozzi, L. J., Saltzman, L. E., Thompson, M. P., Holmgreen, P. (2001).
Surveillance for homicide among intimate partners—United States,
1981-1998. (2001).MMWR Surveillance Summaries, 50, (no. SS-3), 1-15.
Youth violence Youth Violence: A Report of the Surgeon General. Surgeon General’s Office,
Public Health Service. (2001). Retrieved July 5, 2005, from www.hhs.
gov/surgeongeneral/library/youthviolence.
Suicide Goldsmith, S. K., Pellmar, T. C., Kleinman, A. M., & Bunney, W. E.
(Eds.). Committee on Pathophysiology & Prevention of Adolescent
& Adult Suicide, Board on Neuroscience and Behavioral Health
(2002). Reducing suicide: A national imperative. Washington, DC:
National Academy of Sciences.
Child maltreatment Department of Health and Human Services, Administration on
Children, Youth, and Families (2005). Child maltreatment 2003.
Washington DC: U.S. Government Printing Office. Retrieved April 5,
2005, from www.acf.hhs.gov/programs/cb/publications/cm03.pdf.

injuries resulting in hospitalization. We estimated the incidence of nonfatal, non-
admitted medically treated injuries using the 1999 Medical Expenditure Panel
Survey (MEPS), the 2001 National Electronic Injury Surveillance System—All
Injury Program (NEISS-AIP), the 1999 and 2000 National Hospital and Ambula-
tory Medical Care Survey (NHAMCS), and the 1999 and 2000 National Ambulatory
Medical Care Survey (NAMCS).

Incidence of injury episodes and corresponding rates apply to the civilian,
noninstitutionalized U.S. population (n = 276,410,000). Incidence, as defined in
this analysis, addresses injury resulting in the use of medical care as the primary
outcome only and does not necessarily reflect the many other adverse sequelae and
other long-term health consequences that can and do result from physical injury
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to society, families, and communities. For example, incidence data that are missing
include use of mental-health services that were not identified as injury related but
were needed due to the psychological trauma of injury. Based on a survey of mental
health providers, Cohen and Miller (1998) estimated that 3.4 million physical and
sexual assaults resulted in mental health treatment, often without treatment in
other medical settings. These treatment episodes are unlikely to be coded as injury
related. Likewise, injuries resulting in the use of nontraditional health care services
(e.g., chiropractors, acupuncturists, and alternative medicine providers) are not
included in this analysis.

We computed unit costs for injuries by the same strata identified for incidence,
separately for fatal and nonfatal injuries. Costs, presented in 2000 U.S. dollars,
include all those direct medical expenditures required in the use of health care
services and losses in productivity. Medical expenditures include costs associated
with inpatient admissions, emergency department (ED) care, outpatient services,
rehabilitation costs, transport, coroner/medical examiner, long-term care for per-
manent disability, and nursing home costs. Productivity losses include short- and
long-term losses in wages and household productivity. All future costs were con-
verted to present value using a 3% discount rate.

Productivity losses were also estimated separately for fatal and nonfatal injuries
using the same strata identified earlier. For someone of a given sex and age who
sustained a fatal injury, we summed the product of the sex-specific probability of
surviving to each subsequent year of age and sex-specific expected earnings for
someone in that age bracket (using 10-year age brackets) (Haddix, Teutsch, &
Corso, 2003). Earnings at future ages, including salary and the value of fringe ben-
efits, were adjusted upward to account for a historical 1% productivity growth rate
(Haddix et al., 2003) and then discounted to present value using the 3% discount
rate. Parallel calculations valued lost household work, again using unit costs by age
group and sex.

For nonfatal injuries, productivity loss equals the sum of the value of wage and
household work lost due to short-term disability in the acute recovery phase and,
for the subset of injuries that cause lasting impairments that restrict work choices
or preclude return to work, the value of wage and household work lost due to
permanent or long-term disability. A more complete description of the data and
methods used to calculate these estimates will be available soon (Finkelstein, Corso,
& Miller, 2006).

We also provide incidence of injury death by race, ethnicity, and sex for injuries
overall and by intent for the year 2000, based on a different data source than the
stratifications described above—that is, from the Web-Based Injury Statistics Query
and Reporting System (WISQARS) (CDC, 2005). Cost-of-injury estimates for race
or ethnicity were not calculated for this chapter because of limited information.

1.3. RESULTS

1.3.1. Total Injury Incidence and Cost

In 2000, injuries in the United States resulted in approximately 149,000 fatalities
and nearly 50 million nonfatal injuries (Table 1.2). Of the nonfatal injuries, 1.9
million resulted in hospitalization, and 48.1 million resulted in nonhospitalized
treatment episodes. This sums to a total of 50.1 million injury episodes in 2000, or
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18 injuries requiring medical attention per every 100 civilian, noninstitutionalized
U.S. residents. Injuries that occurred in 2000 will cost the U.S. health care system
$80.2 billion in medical care costs, with an additional cost of $326 billion in pro-
ductivity losses.

1.3.2. Overall Age and Sex Patterns

The overall number of injuries among males (26.6 million) was only slightly higher
than that among females (23.6 million) (Table 1.2). Taking into account popula-
tion size, the overall rate of injuries for males was 19,736 per 100,000 people and
that for females was 16,616 per 100,000 people. Of the total injuries in 2000, almost
one third (15.6 million) occurred among 25- to 44-year-olds, but this age group
also represents approximately one third of the U.S. population. In comparison,
15- to 24-year-olds represent only 14% of the U.S. population but accounted for
18% of injuries. Thus those aged 15-24 years, with 8.8 million injuries, had the
highest rate of injuries, 23,604 per 100,000 persons; the second-highest rate, 21,067
per 100,000 people, occurred among those aged 75 years or older; and the third-
highest rate, 19,249 per 100,000 people, occurred among those aged 5-14 years.
These high injury rates across different age groups reveal that, unlike chronic
conditions (e.g., heart disease, diabetes, and osteoarthritis), which disproportion-
ately affect the elderly, injuries affect both the young and the old alike. Thus it is
possible that the economic burden of injuries is much larger than that for many
chronic conditions because injuries are more likely to affect people during their
peak earning years.

The highest rate of injury fatalities, 179 per 100,000, occurred among people
aged 75 years and older (Table 1.2), and was nearly three times greater than the
next highest rate, 63 per 100,000, which occurred among those aged 15-24 years.
Males in every age group were more likely to sustain a fatal injury than females.
The overall rate of injury fatalities among males (77 per 100,000) was more than
double that among females (32 per 100,000). Injuries among males accounted for
$44.4 billion, or approximately 55% of all medical costs for injuries; injuries among
females accounted for $35.8 billion, or approximately 45% of all medical costs for
injuries (Table 1.2). This cost distribution is similar to the incidence distribution.
When productivity losses are included in lifetime costs, males had more than a
twofold increased cost overall than females, $283 billion vs. $123 billion. From ages
0 through 64 years, males had between a twofold and threefold greater lifetime
cost than females of similar ages. For ages 65 years and older, females had higher
lifetime costs of injury than males. This is due, in part, to the higher rate of non-
fatal injuries in females aged 75 years and older (23,636 per 100,000) compared
to males of the same age (16,599 per 100,000). Those aged 25—-44 years accounted
for $22.7 billion, or nearly 30% of injury-attributable medical costs. This age group
also represents 30% of the U.S. population and accounted for 30% of all injuries.
In contrast, those aged greater than 75 years (representing 5% of the population)
accounted for only 6% of all injuries, yet they represent 16% (or $12.6 billion) of
the medical costs for injuries. This likely reflects the frail nature of elderly persons
and their inability to recover as quickly from an injury compared to their younger
counterparts. About 79% of injury-attributable medical costs among people aged
75 years or older resulted from fatal (3%) and hospitalized injuries (76%) (results
not shown). In contrast, only 15% of the medical costs for injuries among people
aged 5-14 years resulted from fatal (<1%) and hospitalized injuries (14.6%).
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Conversely, the percentage of medical costs attributable to nonhospitalized injuries
decreased as age increased.

1.3.3. Race and Ethnicity Patterns

For males, African Americans had the highest age-adjusted rate of injury fatality,
107.4 per 100,000 people, followed by American Indian/Alaska Native (AI/AN),
100.55 per 100,000, by Whites, 75.5 per 100,000 and by Asian/Pacific Islanders, 36.8
per 100,000 (data not shown). Non-Hispanic males had a higher age-adjusted rate
of injury fatality, 53.3 per 100,000, than Hispanic males, 44.4 per 100,000. Males
had consistently higher fatality rates than females regardless of race or ethnicity: 3.5
times higher in African Americans, 2.6 times higher in Whites, 2.4 times higher in
AI/AN, 2.0 times higher in Asian/Pacific Islanders, and 3.2 times higher in Hispan-
ics. AI/AN males had the highest age-adjusted rate of unintentional injury fatality,
71.0 per 100,000, followed by African Americans, 58.3 per 100,000, by Whites, 49.2
per 100,000, and by Asian/Pacific Islanders, 23.2 per 100,000. Hispanic males had
a lower age-adjusted rate of unintentional injury fatality than non-Hispanic males,
44.6 per 100,000 vs. 49.6 per 100,000. African American males had nearly twice the
rate of violence-related fatalities than AI/AN and White males, 46.0 per 100,000
vs. 27.0 per 100,000 and 24.4 per 100,000, respectively, and more than three times
the fatality rate than Asian/Pacific Islanders, 13.0 per 100,000 people. Hispanic
males had a slightly lower rate of death from violence, 13.5 per 100,000, than non-
Hispanic males, 16.7 per 100,000.

1.3.4. Injury Mechanisms

The two leading mechanisms of fatal injuries were motor vehicles and firearms,
accounting for 43,802 and 28,722 deaths (16 and 10 per 100,000 people), respec-
tively (Table 1.3). These two mechanisms were responsible for nearly half (49%)
of all injury fatalities. In contrast, falls caused both the highest incidence (11.6
million or 23%) and rate (4,180 per 100,000) of nonfatal injuries. Being struck
by or against an object (10.7 million) and motor vehicles (5 million) were the
next most likely mechanisms for nonfatal injury. Treatment for falls ($26.9 billion)
and motor vehicle incidents ($14 billion) represented roughly half of injury-
attributable medical costs. Yet, these two mechanisms represented only one third of
injury incidence. Thus falls and motor-vehicle incidents represent a disproportion-
ate fraction of medical costs, reflecting the severity of resultant injuries (i.e., injuries
caused by these mechanisms are more likely to result in a fatality or hospitalization).
In contrast, struck by/against injuries, which accounted for 21% of all injuries in
2000, represented only 14% of medical costs for injuries.

Injuries categorized as “other” resulted from varied mechanisms. For fatal inju-
ries, these mechanisms, representing 20% of fatal injuries, primarily included inha-
lation/suffocation (8% of all deaths) and unspecified (7% of all deaths) (results
not shown). Of the 16.5 million nonfatal other injuries, overexertion accounted
for nearly 5.2 million (32%), other specified accounted for 4.3 million (26%), and
bites/stings accounted for 3.3 million (20%). Of the other nonfatal injuries result-
ing in hospitalization (representing 16% of all hospitalized injuries), the mecha-
nisms were largely related to other specified or unspecified mechanisms (50%),
overexertion (14%), and other transport (13%).
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Males had a higher incidence and rate of fatal injuries than females, regardless
of mechanism (Table 1.3). This difference was particularly pronounced for motor-
vehicle-related and firearm-related fatal injuries. The rate of fatal motor-vehicle-
related injuries among males (22 per 100,000 people) was more than double that
among females (10 per 100,000); the rate of fatal firearm injuries among males (18
per 100,000) was six times that among females (3 per 100,000).

Males had a higher incidence and rate of nonfatal injuries than females
from all mechanisms except falls, fires/burns, and poisoning (Table 1.3). Of all
fall-related nonfatal injuries, 55% occurred among females, at a rate of 4,484
per 100,000 females. This rate was 16% higher than the rate of nonfatal fall
injuries among males (3,859 per 100,000 males). The rate of nonfatal fires/burns
was 3% higher for females compared to males, and the rate of nonfatal poisoning
was 11% higher. The largest difference in overall incidence of injuries between
males and females by mechanism was for firearm-related injuries, with males
suffering 90% of these injuries. The rate of firearm injuries among males, 87
per 100,000 people, was almost nine times more than that for females, 10 per
100,000. With the exception of falls (44%) and poisonings (48%), males accounted
for more than half of the medical costs associated with each injury mechanism.
The medical costs associated with struck by/against and cut/pierce injuries among
males were double those for females; the medical costs associated with firearm
injuries among males were more than seven times those for females. These cost
disparities, however, were largely driven by a higher incidence of these injuries
among males.

1.3.5. Injury-Related Hospitalizations

As a percentage of all injuries, fatal injuries accounted for 0.3% of the total, hospi-
talized or ED-treated injuries accounted for 59%, and injuries seen in an outpatient
setting or during a doctor’s visit accounted for the remaining incidences (Table
1.4). Medical costs were greatest for hospitalized ($33.7 billion) and for ED-treated
($31.8 billion) injuries. However, when productivity losses were added to direct
medical costs, fatal injuries accounted for the greatest costs ($143 billion), fol-
lowed by ED-treated injuries ($99 billion). Females accounted for 968,000 (52%)
of hospitalizations, but males had higher incidence counts and rates of hospital-
ization for all mechanisms other than falls and poisonings (data not shown). The
rate of fall-related hospitalized injuries among females (386 per 100,000) was 69%
higher than that among males (228 per 100,000), and that of poisonings (91 per
100,000) was 36% higher than that among males (67 per 100,000). Males had
higher hospitalized injury rates than females for motor vehicles (125 per 100,000
vs. 76 per 100,000), for struck by/against (50 per 100,000 vs. 13 per 100,000), for
cut/pierce (37 per 100,000 vs. 15 per 100,000), for fire/burn (11 per 100,000 vs. 7
per 100,000), for drowning/submersion (2 per 100,000 vs. 1 per 100,000), and for
firearm/gunshot (20 per 100,000 vs. 2 per 100,000). For females, both the highest
number (408,000, or 42%) and the highest rate of injury hospitalizations occurred
among those aged 75 years and older. In fact, the rate of injury hospitalizations
(4.4 per 100 people) among older females was nearly four times greater than that
among any other age group. For males, although the highest number of injury
hospitalizations (272,000, or 30%) occurred among those 25-44 years old, the
highest rate of injury hospitalizations (2.5 per 100 people) occurred among those
aged 75 years or older.
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For hospitalized injuries, males accounted for a greater percentage of attrib-
utable medical costs than did females for all age groups younger than 65 years
(data not shown). Comparing the distribution of injury-attributable medical costs
with that of injury incidence, except for males aged 0-4 and 5-14 years, males
accounted for a greater percentage of medical costs than similarly aged females for
hospitalized injuries than they accounted for the incidence of hospitalized injuries.
In particular, males aged 15-24, 25—44, and 45-64 years accounted for 74%, 71%,
and 62% of medical costs for hospitalized injuries, but only 65%, 63%, and 54%
of hospitalized injuries. This may indicate that hospitalized injuries among males
in these age groups are, on average, more severe or more difficult to treat than
injuries among same-age females. For nonhospitalized injuries, the medical cost
distribution between males and females in all age groups is nearly identical to the
corresponding incidence distribution.

The rate of fall-related hospitalized injuries (309 per 100,000 people) was
more than three times greater than any other specified mechanism category,
followed by motor vehicles (100 per 100,000) and poisonings (79 per 100,000)
(data not shown). In contrast to all nonfatal injuries for which people aged 15-24
years had the highest rate, people aged 75 years or older had the highest rate of
hospitalized injuries (3,663 per 100,000 people), more than three times that of any
other age group (data not shown). People aged 75 years and older accounted for
nearly 555,000 injury hospitalizations, or 30% of the total injury hospitalizations.
The increased rate of serious injuries (i.e., fatal and hospitalized injuries) among
older persons compared to other age groups may be due in part to underlying
co-morbid conditions, poorer gait and balance, and loss of elasticity of tissues and
organs.

1.3.6. Intentionality

According to the data sources used to develop these estimates, nearly two thirds
of all injury fatalities were reported as unintentional, resulting in more than $74
billion in medical costs alone (Table 1.5). Of fatalities owing to intentional causes,
64% were suicides (29,416) and 36% were homicides (16,830). Whereas less than
1% of unintentional injuries were fatal, 9% of self-inflicted injuries were fatal.
Males accounted for 80% of self-inflicted injury fatalities, 65% of unintentional
injury fatalities, 77% of assault fatalities, and 97% of military/legal fatalities (results
not shown). For nonfatal injuries, 95% (or 47.4 million) were due to unintended
mechanisms. The rate of unintentional nonfatal injuries for males, 18,635 per
100,000 persons, was 18% greater than that for females, at 15,722 per 100,000
people (results not shown). The rate of assaultrelated nonfatal injuries among
males, 885 per 100,000, was 26% higher than the rate among females, at 703 per
100,000. Females, on the other hand, accounted for 59% of self-inflicted nonfatal
injuries, at a rate of 122 per 100,000, which was 36% greater than that for males,
at 90 per 100,000.

1.4. CONCLUSION

Injuries represent a substantial burden to society. As we have shown in this chapter,
the burden can be considered in several ways: by incidence, defined as total or
fatal versus nonfatal; by incidence rates; or by total costs, defined by medical costs
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