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Abstract

Objective—To describe national trends in
hospitalizations for motor vehicle related
injuries among children and youth (0-24
years) of the United States Indian Health
Service (IHS) from 1981-92.
Design—Descriptive epidemiologic study
of the E coded national hospital discharge
database of the IHS.

Results—From 1981 to 1992, the age
standardized annual incidence of motor
vehicle related injury hospitalizations (per
100 000 population) among American In-
dian and Alaskan Native (AI/AN) youth
decreased more than 65% from 269 to 93.
Substantial declines in hospitalization
rates for all age and sex groups, all IHS
areas, and most injury types were seen
over this time. Injuries to vehicle occu-
pants accounted for 78% of all motor vehi-
cle related injury hospitalizations. The
annual incidence of hospitalization (per
100 000 population) ranged from 291 in the
Billings (Wyoming/Montana) and Aber-
deen (the Dakotas) areas to 38 in the Port-
land area (Pacific Northwest).
Conclusions—National motor vehicle re-
lated injury hospitalization rates of AI/AN
children and youth decreased significantly
from 1981-92. This may be due to a reduc-
tion in the incidence of severe motor vehi-
cle related trauma, changing patterns of
medical practice, and changes in the use
of services. Additional measures, such as
passage and enforcement of tribal laws
requiring the use of occupant restraints
and stronger laws to prevent alcohol
impaired driving, might further reduce
the incidence of serious motor vehicle
related injuries in this high risk popula-
tion.

(Injury Prevention 1998;4:276-279)
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Motor vehicle related injury is the leading
cause of death among persons 1-24 years of
age in the United States.' Such injuries result in
the largest number of years of potential life lost
and cost more than any other type of injury or
disease in childhood.’

In general, the indigenous populations of the
United States,’ * Canada,’ Australia,’ and New
Zealand’ ® have greater injury burdens than

non-indigenous  populations.  Specifically,
American Indian and Alaskan Native (AI/AN)
children and youth are at especially high risk of
death from motor vehicle related injuries.
Motor vehicle related injury fatality rates are
up to three times higher in AI/AN children
than in other races.”* Many of the approxi-
mately 1.5 million AI/AN individuals served by
the Indian Health Service (IHS) live in rural
areas of the United States. Limited public
transportation, dependence on rural roads, and
lack of pedestrian areas in these rural commu-
nities as well as differences in alcohol use may
increase risk of motor vehicle related injury in
this population.’ Patterns of deaths from motor
vehicle related injury in this population have
been well studied.* However, we have found no
published reports describing the national
patterns of hospitalization for motor vehicle
related injury in this high risk population. We
therefore conducted a study of hospitalizations
for motor vehicle related injuries among AI/AN
youth from 1981 through 1992 to provide
descriptive data and evaluate trends.

Methods
The IHS is an agency of the United States
Public Health Service which provides health
services to American Indians and Alaskan
Natives. Subjects in this analysis included any
discharge from an IHS tribal or contract hospi-
tal for a motor vehicle related injury (E810.0-
825.9) involving an AI/AN individual aged
0-24 vyears on admission. This included
in-hospital deaths. Information from 11 of the
12 IHS areas were analyzed. The 11 IHS areas
studied were Aberdeen, Alaska, Albuquerque,
Bemidji, Billings, Nashville, Navajo, OKkla-
homa, Phoenix, Portland, and Tucson (data
from the California area were not available).

Hospitalizations were identified using the
IHS hospital discharge data system. This
includes discharges from both tribal and
contract IHS hospitals for eligible individuals
who reside in one of the regional service areas
of the ITHS. Records in the database have up to
six diagnosis fields, and external cause of injury
codes (E codes) have been routinely included
since the early 1970s. Diagnosis and external
cause of injury codes are assigned using the
International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD9-CM)
system."

The fourth digit of an E code identifies a
person’s position in a crash and was used to
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Table 1 ICD9-CM codes used to define external cause of
injury and principal injury diagnosis groups

ICD9-CM codes

External cause (E code) group

Occupant E810-825 (.0,.1,.8,.9)
Pedestrian E810-825 (.7)
Motorcycle E810-825 (.2,.3)
Bicycle E810-825 (.6)
Principal injury diagnosis group
Head injury 800.0-801.9
803.0-804.9
850.0-854.1
Spinal cord injury 806.0-806.9
952.0-952.9
Internal injury 860.0-869.9
Musculoskeletal injury 805.0-805.9
807.0-848.9
‘Wounds/lacerations 870.0-897.7
900.0-904.9
910.0-919.9
Contusion/crush injury 920.0-929.9
Unspecified 959.0-959.9

create the categories shown in table 1. The first
diagnosis code that indicated the nature of an
injury was identified as the principal injury
diagnosis and was used to create diagnosis cat-
egories (table 1). Head and spinal cord injury
groups were based on recommendations of the
United States Centers for Disease Control and
Prevention." Other categories were based on
the organization of injury diagnosis codes in
ICD9-CM."

Hospital discharges for incident injuries
from 1981-92 were analyzed excluding re-
admissions. Because no personal identifiers
were available, we defined readmissions as dis-
charges for which date of birth, sex, state,
county, and community of residence codes
were identical to those of a prior discharge.

Hospital discharge rates were calculated
using the IHS service population, which is
based on census data. This population consists
of AI/AN individuals who reside in the
geographic areas in which IHS has responsibili-
ties (“on or near” reservations)."”” We adjusted
hospital discharge rates by the direct method
using the 1940 population as the standard. For
each IHS regional area, we calculated average
annual discharge rates over the 12 years of the
study and by four year blocks (1981-84, 1985—
88, and 1989-92). Analyses were performed
using the Statistical Analysis System (SAS)."”

—o—Total
—a—Male
—a—Female
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Table 2 Age specific national hospital discharge rates (per
100 000) for motor vehicle related injury for the IHS and
US" populations, 1985

Age group (vears) IHS Us
0-4 64.3 49.2
5-14 81.4 124.6
15-24 396.4 425.4
Results

There were 10 830 hospital discharges for
motor vehicle related injuries among 0-24 year
olds in the IHS from 1981 through 1992. Of
these, 860 discharges (8%) were readmissions.
Of the remaining 9970 incident cases, 9665
(97%) had a diagnosis code for an injury.

From 1981-92, the age standardized annual
incidence of motor vehicle related injury
discharges for AI/AN children and youth
decreased more than 65% from 269 to 93 per
100 000 population (fig 1). Hospital discharge
rates for motor vehicle related injuries fell by a
similar percentage in all age groups (range
54-72%). However, the largest absolute de-
cline was for the 20-24 year olds (582 to 187/
100 000). Hospital discharge rates decreased
by 67% and 64% for males and females,
respectively, and fell for all injury types. The
discharge rate for head injury decreased 41%,
from 39 to 23/100 000 per year, and the rate
for musculoskeletal injury decreased 54%,
from 76 to 35/100 000 per year.

Motor vehicle related injury discharge rates
declined in each of the IHS areas. The largest
absolute decline occurred in the Phoenix area
(Arizona/Nevada) (from 316/100 000 per year
in 1981-84 to 103/100 000 per year in
1989-92). The average length of hospitaliza-
tion decreased from 5.7 days in 1981 to 3.9
days in 1992.

The average annual incidence of hospitaliza-
tion for motor vehicle related injury (per
100 000) ranged from 291 in the Billings
(Montana/Wyoming) and Aberdeen (the Da-
kotas) to 38 in the Portland area (Pacific
Northwest). Eighty two per cent of the hospi-
talizations were for injuries sustained on pub-
lic roads (E810-819.9) while the remainder
occurred in an off-road (non-traffic) area
(E820-825.9). A comparison of the age
specific motor vehicle related injury hospitali-
zation rates between the IHS and the US
population in 1985 is shown in table 2.
Average annual hospital discharge rates by age
and injury type are presented in table 3; rates
by age and principal injury diagnosis are
presented in table 4.

From 1981-92, age standardized hospital
discharge rates for injuries to motor vehicle
occupants decreased 64%, from 215 to 77 per
100 000/year. Rates for injuries to motor vehi-
cle occupants were greater than for all other E
code groups combined, and occupants ac-
counted for 78% of all motor vehicle related
injuries in this analysis. Males 20-24 years of

age had the highest average annual rate of hos-
pital discharge for occupant injury (365/
100 000), while 5-9 year old females had the
lowest rate (30/100 000). Over 17% of the
20-24 year old males who were injured as

| | | | | | | | | | J
1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

Year

0
1981

Figure 1 Age standardized motor related injury hospital discharge rates per 100 000 for
AI/AN children and youth 0-24 years by sex and year, 1981-92.
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Table 3 Average annual hospital discharge rates (per 100 000 population) for motor vehicle related injuries among
AIIAN children and youth aged 0—24 years by age and type of injury, 1981-92

0—4 years 5-9 years 10-14 years 15-19 years 20-24 years Total

Type of injury  No Rate No Rate No Rate No Rate No Rate No Rate

Occupant 745 50.3 521 373 676  50.3 2682 2023 3144 282.8 7768  116.7
Pedestrian 322 21.7 143 10.2 81 6.1 185 14.0 334 30.0 1065 16.0
Motorcyclist 26 1.8 42 3.0 174 129 391 29.5 331 29.8 964 14.5
Bicyclist 6 0.4 50 3.6 45 3.3 33 2.5 23 2.1 157 2.4
Other 2 0.1 2 0.1 5 0.4 2 0.2 5 0.4 16 0.2
Total 1101 743 758 543 981 73.0 3293  248.4 3837 3452 9970  149.7

Table 4 Average annual hospital discharge rates (per 100 000 population) for motor vehicle related injuries among
AIIAN children and youth aged 0—-24 years by age and principal injury diagnosis, 1981-92

0—4 years 5-9 years 10-14 years 15-19 years 20-24 years Total

Principal injury diagnosis  No  Rate No  Rate No  Rate No Rate No Rate No Rate

Musculoskeletal injury 263 17.8 256 18.3 394 29.3 1136 85.7 1438 129.4 3487 52.4
Head injury 321 27.4 197 18.6 208 18.5 599 63.6 616 81.0 1941 39.9
Wounds/lacerations 217 14.6 150 10.7 166 12.4 629 47.4 686 61.7 1848 27.8
Contusion/crush injury 100 6.8 55 3.9 64 4.8 386 29.1 467 42.0 1072 16.1
Internal injury 42 2.8 33 2.4 36 2.7 125 9.4 156 14.0 392 5.9
Spinal cord injury 2 0.1 3 0.2 6 0.4 33 2.5 49 4.4 93 1.4
Other 19 1.3 21 1.5 40 3.0 150 11.3 158 14.2 388 5.8
Unspecified 69 4.7 22 1.6 44 33 155 11.7 154 13.9 444 6.7
No injury diagnosis 68 4.6 21 1.5 23 1.7 80 6.0 113 10.2 305 4.6
Total 1101 74.3 758 54.3 981 73.0 32903 248.4 3837 345.2 9970 149.7

occupants were also diagnosed with acute
alcohol intoxication (diagnosis codes 303.0
and 305.0). Musculoskeletal injury accounted
for 32% and head injury for 20% of the princi-
pal injuries to occupants. Although spinal cord
injuries constituted only 1.1% of all discharges
for occupants, 91% of all spinal cord injuries in
this analysis occurred to occupants.

The age standardized hospital discharge
rates for pedestrian injuries decreased 64%
(from 25 to 9 per 100 000/year) between
1981-92, and approximately 11% of all motor
vehicle related discharges involved pedestrians.
The highest average annual rates for pedestrian
injuries were observed in 0—4 and 20-24 year
olds, while the lowest rates were seen in 10-14
year olds. Musculoskeletal (45%) and head
injuries (15%) were the most common diag-
noses for pedestrians. Rates of hospitalization
for the pedestrian injuries that occurred in off-
road areas (E822.7) were also greatest for those
0—4 vyears of age. This age group alone
accounted for over 56% of all such hospitaliza-
tions among 0—24 year olds.

Ten per cent of all motor vehicle related
injury discharges involved motorcycles, and the
rates of discharge for motorcyclist injuries
increased with age. Those aged 15-24 years
had the highest average annual hospitalization
rates, and males had nearly six times the rate of
females in this age group. Head injury was the
principal diagnosis for 16% of these injuries.

Only 2% of all motor vehicle related injury
hospitalizations were for injuries to bicyclists.
The rate peaked in the 5-9 year age group,
although 10-14 year old males had the highest
age and sex specific rate (5.3/100 000/year).
Twenty four per cent of injured bicyclists were
admitted for head injuries.

Discussion
Hospital discharges for all types of motor vehi-
cle related injury among AI/AN youth de-

creased substantially in the 1980s. Most of
these hospitalizations were for motor vehicle
occupants. Males, and individuals over 15
years, had the highest rate of motor vehicle
related hospitalization.

We did not find significantly higher rates of
hospitalization among AI/AN than the United
States as a whole (table 2). This is likely
because the rates we report underestimate the
true rate of motor vehicle related injury hospi-
talization among AI/AN youth. In fact, in the
state of Washington, just 24% of hospitaliza-
tions of AI/AN individuals enter into the THS
hospital discharge data system (David Gross-
man, personal communication, 1998). If this is
true in other areas, AI/AN youth would have
significantly higher rates of motor vehicle
related injury hospitalization than the US
population similar to the pattern seen for
motor vehicle related fatalities.

We observed the highest rates of motor vehi-
cle related hospitalization in the Billings and
Aberdeen areas. Several reasons may account
for this. These areas have some of the highest
alcoholism mortality rates in the IHS."> Addi-
tionally, these two areas are more rural than
many of the other IHS areas, and rural areas
generally have higher motor vehicle related
mortality rates than urban areas.’

The decline we observed could have been
due, in part, to several factors other than a
reduction in the incidence of severe motor vehi-
cle related injuries. These factors include
changes in medical practice emphasizing outpa-
tient management, differences in access to or use
of IHS medical services, and changes in E cod-
ing practices. However, our results are consistent
with the recent decline in deaths from motor
vehicle related injury in the IHS population.*
The death rate (per 100 000) from motor vehi-
cle related injuries decreased 46% for AI/AN
youth 0-24 years old, from 53.1 in 1981 to 28.7
in 1992 (National Center for Injury Prevention


http://ip.bmj.com

Motor vehicle related injuries among American Indian and Alaskan Native youth

and Control, CDC, unpublished data). This
decline comes during a time of increased atten-
tion to traffic safety by tribal leaders. For
instance, in July 1988, the Navajo Nation
enacted a primary enforcement seat belt law,
and the prevalence of seat belt use increased
from 14% to 60% from June 1988 through Sep-
tember 1991.° Our data show that the law was
associated with a 30% decline in the annual
incidence of hospitalization for occupant injury
in the Navajo area (from 178/100 000 in
1985-88 to 125/100 000 in 1989-92).

LIMITATIONS

Several other issues regarding these data could
have affected our results. First, a brief period of
under-reporting of specific E codes at contract
(non-IHS) hospitals occurred after a change in
an THS billing procedure in 1987. This under-
reporting was recognized by IHS and ad-
dressed, but this could have caused a small
decline in the discharge rates for a brief period.
Still, 80% of the discharges in this analysis were
from IHS hospitals and therefore were not
affected by this problem.

Second, the quality of these and any E coded
hospital discharge data is limited by the
completeness of the reporting of injury infor-
mation in the medical record." In fact, 20% of
the records analyzed for this report were coded
E819.9, which represents a “motor vehicle
related traffic accident of unspecified nature”
involving an injury to an “unspecified person”.
We counted these “unspecified persons” as
occupants, which may have overestimated the
occupant rates and underestimated the non-
occupant rates.

Also, our definition of readmission may have
resulted in an underestimation of the hospitali-
zation rates. By counting only the first
admission for records that matched on five
demographic variables, we would not count
new injuries of the same individual over the 12
years studied, or injuries of different individu-
als who matched on those variables.

In a broader sense, this analysis represents
the potential utility of national E coded hospi-
tal discharge data in the study of pediatric inju-
ries. Such data can provide valuable infor-
mation for the surveillance of severe injuries
and can be used to evaluate injury trends,
establish injury control priorities, and design
injury prevention programs. Currently 20
states require E coding (CDC, unpublished
data) and 27 states have hospital discharge data
systems.'® The uniform billing form that is used
in all American hospitals (UB-92) contains a
labeled space for an E code'® which facilitates
the collection of this information. In addition,
the development of standard E code groupings
will make it easier to compare E coded hospital
discharge data from different states."”

Implications for prevention

Although motor vehicle related injuries in this
population have declined in the past decade,
there is room for further prevention efforts. A
1995 tribal traffic safety law assessment
conducted by the IHS and the National High-
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way Traffic Safety Administration found that of
174 tribes reporting, 63 still did not have a seat
belt law and 56 did not have a child passenger
restraint law."® The passage and enforcement of
primary seat belt laws, laws requiring car seats
for young children, motorcycle helmet laws,
and laws banning the transportation of indi-
viduals in the back of pick-up trucks, would
further reduce the toll of motor vehicle related
injury in this population. Low cost child
restraint loaner programs may help promote
use among low income families. In addition,
stricter tribal laws against alcohol impaired
driving should be considered, because nearly
one in five of the 20-24 year old males
hospitalized for injuries sustained as occupants
in this analysis were intoxicated. This likely
underestimates the problem due to lack of test-
ing for and reporting of alcohol use in the vic-
tims of trauma. Comprehensive impaired driv-
ing programs that include strict drinking and
driving laws, combined with community pro-
grams such as sobriety checkpoints could be
instituted. Physician counseling to AI/AN par-
ents about effective motor vehicle related
injury prevention practices for themselves and
their children also should be encouraged.’
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