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Abstract
Objective—To determine the rate and
causes of hospitalizations for injury
among American Indian and Alaska Na-
tive (AI/AN) youth in the state of Washing-
ton, and to compare this with the rate of
hospitalizations for injury among youth of
all races.
Methods—Subjects were aged 0–19 years
and were admitted to civilian hospitals
for care of an injury (International
Classification of Diseases N codes 800–
995) in Washington between 1990 and
1994. Deaths occurring in the pre-
hospital setting and emergency depart-
ment are not included. Using several
fields of identifying information, the
Washington state hospital discharge data-
base was linked with the Indian Health
Service (IHS) patient registration data-
base to identify AI/AN youth. Denomina-
tor data included the total age specific
IHS user population for American Indi-
ans and US Census derived population
estimates. Incidence ratios (IRs) were
calculated to compare rates of hospitali-
zation between AI/AN youth and all youth
in Washington.
Results—A total of 694 and 29 048 hospi-
talizations for injury were identified for
AI/AN youth and all races, respectively.
The rate of hospitalization for injuries
among AI/AN youth was 507 discharges
per 100 000 youth (IR = 1.30; 95% confi-
dence interval (CI) 1.20 to 1.40. The lead-
ing mechanism of injury was motor
vehicles (IR 1.73, CI 1.49 to 2.01), followed
by falls (IR 0.95, CI 0.79 to 1.15), and poi-
soning (IR 1.20, CI 0.80 to 1.78). The
disparity was greater for intentional inju-
ries (IR 1.71, CI 1.44 to 2.04). The highest
IR for all unintentional injuries was for
injuries from fire (IR 2.35, CI 1.42 to 3.87).
AI/AN children aged 15–19 had the great-
est disparity for rates of injury hospitali-
zation (IR 1.4, CI 1.25 to 1.56).
Conclusion—AI/AN youth in Washington
had a higher hospitalization rate for
injury compared with all youth in the
state. Disparities were greatest for inju-
ries related to motor vehicles and assaults.
When linked, hospital discharge data can
be used for surveillance of AI/AN hospi-
talizations.
(Injury Prevention 1999;5:119–123)
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Injuries are a leading cause of childhood mor-
bidity and mortality throughout the world.
Although there has been substantial declines in
the rates of injury deaths among children in
developed nations, injuries remain the princi-
pal threat to the health and welfare of children
and adolescents.1

Rates of injuries are known to be higher
among indigenous peoples in North America,
Australia, and New Zealand.2–7 In the United
States, American Indians and Alaska Natives
(AIs/ANs) also suVer from injury morbidity
and mortality at higher rates than other races.8

Hospitalization rates for injury among AIs/ANs
have been published for the Indian Health
Service (IHS) service population, but these
analyses have not specifically focused on
children.9 Furthermore, these analyses have
used IHS hospital discharge data and may miss
AI/AN patients who receive hospital care
outside of the IHS system, especially if the
payer is other than the IHS. State hospital dis-
charge registries represent another potential
source of data for surveillance of hospitaliza-
tions, but many do not contain racial or ethnic
identification data. If they do, the potential also
exists for racial misclassification.10

The severity and cost of injury hospitaliza-
tions to AIs/ANs have not been well described.
In many areas, where IHS hospitals care for
most hospitalized patients, there is no billing
for registered AIs/ANs and therefore no
charges or costs are calculated. Only those
patients receiving care in contract health facili-
ties outside of the IHS system (often the most
severely injured) receive a bill. As Indian tribes
and Native corporations assume more respon-
sibility for their health care under self determi-
nation laws, leading to fixed government
contracts, most hospitalization costs will be
borne directly by tribes.11 As a result, tribes will
have an increasing financial incentive to reduce
preventable injuries and illnesses among their
membership. Hence, local surveillance mecha-
nisms using available data will be essential.

The purpose of this study was to determine
the incidence of hospitalizations for injuries
among IHS eligible AI/AN youth in the state of
Washington for the years 1990 to 1994. By link-
ing state hospital discharge and IHS patient
registration data, we sought to compare injury
hospitalization rates to those of the state’s entire
youth population. Finally, we sought to deter-
mine the severity and total costs of these injuries.

Methods
SOURCES OF DATA

The Comprehensive Hospital Abstract Report-
ing System (CHARS), the state hospital
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discharge registry, contains a record for each
individual discharged from a civilian hospital in
Washington state. Included in the database is
information on patient characteristics such as
age, sex, type of injury, mechanism of injury,
length of hospital stay, intent of injury, cost of
hospitalization, and payer. However, CHARS
does not contain ethnic or racial identifying
information.

The IHS is charged with providing direct
and contracted health care services to enrolled
members of federally recognized tribes, and
maintains a database of members who are reg-
istered for IHS services. There are no inpatient
IHS facilities in the state of Washington; all
inpatient care is provided in private hospitals
under contract with the IHS or the tribe. Since
the CHARS database does not contain infor-
mation on race or ethnicity, AI/AN race was
assessed using the IHS patient registry. The
registry includes the patient’s full name (in-
cluding alias names used by the patient),
address, date of birth, gender. The IHS patient
registration file was linked to the CHARS
database to determine which individuals hospi-
talized for injury were of AI or AN origin.

We linked the Washington state hospital dis-
charge database with the IHS database by
computer, using the first two initials of the
patient’s first name and last name, gender, and
date of birth using a computerized matching
program created for this purpose. Alias names,
when present, were also used for possible
matching. Only exact matches on all of these
fields were allowed.

STUDY POPULATION

The numerator consisted of all IHS enrolled
children and adolescents (aged 0–19 years)
who linked to the CHARS database for the
years 1990 to 1994, with a principal diagnosis
of injury (International Classification of Diseases,
ninth revision (ICD-9)-CM N codes 800–995)
averaged annually over the five year period.
The denominator for American Indian chil-
dren included all IHS enrolled members aged
0–19 reported to be living in the state of Wash-
ington at the study midpoint, in June 1992.

Rates of injury hospitalizations among
AI/AN youth were compared with those of all
youth in the state using the statewide hospital
discharge database. The denominator used for
all youth in the state was the State of Washing-
ton OYce of Financial Management’s inter-

censal population estimate of 0–19 year olds
residing in Washington in 1992; the midpoint
of the study period. The injury severity score,12

a widely recognized tool to characterize
anatomic injury severity, was derived for each
subject using ICDMAP, a computerized pro-
gram that converts ICD-9-CM coded diag-
noses into abbreviated injury scale and com-
posite injury severity scores. The abbreviated
injury scale quantifies the extent of injury to
each of six body regions. The injury severity
score is computed by summing the squares of
the three highest abbreviated injury scale
scores in the three body regions with the high-
est abbreviated injury scale scores. An injury
severity score greater than 15 is considered to
represent a severe injury and scores of 9–15 are
of moderate severity.12

External cause of injury codes (ICD-9-CM
E codes), included in the hospital discharge
database, were categorized as proposed by the
Centers for Disease Control, with modifica-
tions to stratify more of the mechanisms
grouped as “other”.13 We excluded the follow-
ing E codes related to adverse eVects of care:
E870–876 , E878–879 , E-930–949.9, E929,
E959, E969, E977, E989, E999. Mechanism of
injury (E codes) were available for 659 (92.2%)
AI/AN hospitalizations and for 27 668 (95.2%)
all race hospitalizations.

Charges in the discharge database were used
as a proxy for cost and reflected charges only
for hospital care; pre-hospital charges and
professional fees were excluded.

Results
INJURY DISCHARGE RATES

There were a total of 694 and 29 048 injury
hospitalizations among AI/AN youth and all
youth residing in Washington, respectively,
between 1990 and 1994. The population of
IHS enrolled 0–19 year old AIs/ANs was
estimated at 26 659. According to census data,
34 736 AI/AN youth and 1 485 863 0–19 year
old youth of all races resided in Washington in
1992.

While IHS enrolled youth make up 1.8% of
the Washington’s youth population, they repre-
sented 2.4% of injury hospitalizations. AI/AN
youth had an annualized injury hospitalization
rate of 507 per 100 000 population compared
to 391 per 100 000 for all youth statewide
(incidence ratio (IR) 1.30, 95% confidence
interval (CI) 1.20 to 1.40). The disparity
between groups was considerably lower for
unintentional injuries (IR 1.19, CI 1.09 to
1.30) than for intentional injuries (IR 1.71, CI
1.44 to 2.44).

The highest rates of injury hospitalization
occurred among AI/AN males aged 15–19
years (1435/100 000 population). Although
15–19 year old AI/AN males compose 22% of
the AI/AN youth population, 45% of AI/AN
hospitalizations occurred in this group. When
stratified by age and gender, AIs/ANs appear to
have consistently higher rates of injury hospi-
talization in every group (fig 1).

Although AI/AN unintentional injury hospi-
talizations were most frequently for motorFigure 1 Youth injury hospitalizations rates by age, sex, and race.
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vehicle injuries (26% of admissions), falls
(17%), and poisonings (12%), falls were the
leading mechanism (22%) among all Washing-
ton youth, followed by motor vehicles (19%)
and poisoning (12%) (table 1). AI/AN males
were over 1.5 times more likely to be hospital-
ized for motor vehicle occupant injuries than
females, and over four times as likely to be hos-
pitalized for motorcycle injuries. Among unin-
tentional injuries, the greatest IR was for inju-
ries related to fire and flames (IR 2.35, CI 1.42
to 3.87).

Rates of intentional injuries and assaults
were higher among AIs/ANs compared with all
youth (IR 1.71, 95% CI 1.44 to 2.04) (table 2).
The greatest disparity in rates for AIs/ANs,
compared with the state as a whole, was for
assaultive injuries. Incidence ratios for self
inflicted injuries were about half of those for
assaults. AI/AN males were nearly twice as
likely to be hospitalized for intentional injuries
than AI/AN females, and nearly five times as
likely to be hospitalized for assault related inju-
ries. However, AI/AN females were more than
twice as likely to be hospitalized for self
inflicted injuries than their male counterparts.
The leading mechanism of self inflicted injury
was poisoning (75%), followed by cutting or
piercing (10%). The most frequently reported
mechanisms in assault hospitalizations were
being struck (28.2%), child battering/
maltreatment (25.4%), and firearms (19.7%).

During the five year study period, 10 injury
hospitalizations resulted in death among
AI/AN youth after admission, eight of which

were related to motor vehicles. Poisoning was
the mechanism for one in-hospital death, and
one death was unspecified. Seven of the deaths
were in the 15–19 age category.

Despite higher rates of injury hospitaliza-
tions among AI/AN youth, we found no signifi-
cant diVerences between the mean injury
severity score or length of stay between the two
groups (AI/AN 8.4 v state 8.5). AI/AN males
had a significantly higher mean injury severity
score (male 9.2 v female 6.9, p=0.018)
compared with females. There were no other
significant diVerences within the AI/AN group
or between groups.

Hospital charges during the five year study
period for the 694 AI/AN injury hospitaliza-
tions totaled $5 113 733. The mean and
median charges per injury hospitalization were
$7356 and $4142.93 respectively and did not
diVer substantially between the two groups.

Motor vehicle injuries led to the highest
cumulative charges ($1 560 739.80) with a
mean charge per case $9180. Injury by fire and
flames had the second highest five year total
charge ($643 353) but the highest mean charge
at $37 844. Charges for fall related injuries
were one half million dollars, with a mean of
$4526.

Medicaid was the leading primary payer of
hospital charges, accounting for half of the
AI/AN hospitalizations, followed by private
insurance (28%), and the IHS (11.2%).
Among all youth, private insurance was the
primary payer for 31% of the hospitalizations,
followed by Medicaid (22%), and health care
service contractors (19.5%).

Discussion
Our study found that AI/AN youth in the state
of Washington have a significantly higher rate
of injury related hospitalization when com-
pared with all youth in the state of Washington.
This disparity appears to related to a few key
mechanisms of injury—intentional, fire related,
and motor vehicle occupant injuries.

Motor vehicle injuries were the most promi-
nent cause of injury hospitalizations among
AI/AN youth, but ranked second for all youth
in the state. Other studies using hospital
discharge data have also found falls to be the
leading cause for all youth, with motor vehicles
the leading mechanism only in the 15–19 year
age group.14–16 One other population based
study of childhood injuries in an American
Indian community also demonstrated that
motor vehicles are the leading cause of
hospitalization for AI/AN youth, followed by
falls.17 While few studies have compared injury
discharge rates among racial and ethnic
groups,18 19 we are unaware of any other large,
detailed population based studies that have
compared injury related hospital discharge
rates between AI/AN youth and other ethnic
groups.

Variations in rates of injury among popula-
tion groups are likely related to disproportion-
ate diVerences in known risk factors. For
example, a study on residential house fires in
one Native community, reports a high preva-

Table 1 Unintentional injury hospitalization rates in AI/AN youth by mechanism,
Washington State 1990–94

Mechanisms of injury AI/AN All races Incidence ratio
95% Confidence
interval

Motor vehicles
TraYc related 127.8 73.9 1.73 1.49 to 2.01
Pedal cyclist 16.1 14.2 1.13 0.74 to 1.72
MV, non-traYc 9.5 8.7 1.10 0.63 to 1.90

Falls 79.6 83.5 0.95 0.79 to 1.15
Struck by/against 27.8 26.5 1.05 0.76 to 1.45
Poisoning 18.3 15.3 1.20 0.80 to 1.78
Cut/pierce 13.9 11.2 1.24 0.78 to 1.95
Fire/flames 11.7 5.0 2.35 1.42 to 3.87
Hot object/scald 10.2 10.7 0.96 0.56 to 1.62
Other transport 9.5 6.3 1.50 0.87 to 2.60
Environmental factors 6.6 7.9 0.83 0.43 to 1.60
Firearm 5.1 3.5 1.46 0.69 to 3.10
SuVocation 5.1 5.3 0.96 0.46 to 2.03
Machine 3.6 3.0 1.23 0.51 to 2.99
Unintentional total 373.2 313.8 1.19 1.09 to 1.30

Rates expressed as hospital discharges per 100 000 youth.
MV = motor vehicle.

Table 2 Intentional injury hospitalization rates in AI/AN youth by mechanism,
Washington State 1990–94

Mechanisms of injury AI/AN All races Incidence ratio
95% Confidence
interval

Self inflicted injuries
All mechanisms 42.4 35.5 1.19 0.92 to 1.55
Cut/pierce 4.4 2.8 1.58 0.70 to 3.56
Poisoning 32.1 30.5 1.05 0.78 to 1.42

Assaults
All mechanisms 51.1 19.1 2.67 2.10 to 3.40
Struck by/against 14.6 6.6 2.22 1.42 to 3.47
Child maltreatment 13.1 4.0 3.37 2.09 to 5.42
Firearm 10.2 3.9 2.58 1.51 to 4.42
Cut/pierce 5.8 2.9 2.03 1.00 to 4.11

Total intentional 93.5 54.6 1.71 1.44 to 2.04

Rates expressed as hospital discharges per 100 000 population.
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lence of risk factors such as smoking combined
with alcohol, smoking in bed, and use of wood
stoves.20 A study of risk factors for motor vehi-
cle injury using statewide traYc accident data-
base linked to the IHS database, concluded
that AI/AN drivers involved in rural crashes
were much less likely to be wearing seat belts,
and more likely to be alcohol impaired at the
time of a crash compared to non-Indian drivers
involved in crashes in rural areas.21 Other stud-
ies have also confirmed the prominent role of
alcohol in motor vehicle injuries among
American Indians.22 23

The relatively limited role of the IHS as the
primary payer for the AI/AN hospitalizations
reflects several factors. First, the IHS and tribes
will usually seek other third party financing for
medical care before using its own contract
funds for hospital care. Since the IHS consid-
ers itself as the payer of last resort, private or
Medicaid is first used, if possible. In many
other areas of the United States, where the IHS
is providing direct inpatient care, much of the
cost is borne by the IHS.

LIMITATIONS

Hospital discharge databases have some limita-
tions for injury surveillance. They have a rela-
tively limited scope of clinical detail, may have
inconsistent E coding, or double counting of
patients transferred or readmitted for the same
injury.24 In addition, this type of database only
provides information on injuries requiring hos-
pitalization, but excludes injury deaths occur-
ring at the scene or in the emergency
department.

Another potential limitation of this study is
that the use of IHS eligibility as a measure of
AI/AN ethnicity is likely to underestimate the
total population of AI/AN youths who are hos-
pitalized. Many who identify themselves as
AI/AN are not enrolled in IHS because they
never enrolled in IHS or because they are ineli-
gible for services. American Indians living in
urban areas are less likely to be enrolled in IHS
because benefits may not be portable if they are
not living on or near their tribal home, resulting
in a disproportionate number of rural Indians
in our study population.

Although these general patterns of injury
may be consistent with other studies, we recog-
nize that significant variations in disease and
injury epidemiology exist among IHS service
areas and that our findings may not be general-
izable to other regions of North America or to
other international indigenous groups.25

We believe that a strength of this study is the
novel linkage of IHS enrollment files to state
hospital discharge databases to ascertain the
epidemiology of hospitalizations. This can
prove to be an important tool for the future as
analysts attempt to better define epidemiology
of illness and injury among AI/AN youth.

PREVENTION PROGRAMS

Beginning in 1982, the IHS injury prevention
program has assisted Indian communities with
the development of injury prevention
strategies.26 In 1990 Congress began appropri-
ating funds to the 12 IHS areas specifically for

injury prevention programs and training. De-
spite the huge burden of injury on the health of
AIs/ANs, injury prevention constitutes a very
small proportion of funds of the IHS budget.

The passage of the Indian Self-
Determination and Education Assistance Act
(PL 93-638) in 1976 has led to the current
trend for tribes taking responsibility for operat-
ing their own health care organizations and the
devolution of the IHS.27 Tribal leaders will
need to be informed of the injury epidemiology
in their community, as well as eVective
available strategies for primary prevention and
control. The unique information obtained
from the linkage of databases, as demonstrated
in this study, can ultimately be useful toward
these ends.
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Girl saved because “big brother” was watching her
Seven year old Kristian sprang into action when he realised his sister, Shanice, was choking
on a peanut. He calmly dialled 999 for an ambulance and advice, which he relayed to his
mother, Kerry. Kerry said that she panicked but Kristian kept her calm. In the past, Kristian
had been told oV for dialling 999 for fun (Daily Mail (London), December 1998).

Update on an airbag fatality
A man whose infant son was killed by an airbag in Ohio, USA, was fined $500 and sentenced
to two 12 hour days in jail for failing to turn oV the device. The father will serve his time on
the boy’s birthday and on the anniversary of the crash, the municipal court judge determined.
This is believed to be the first case of its kind in North America. The 29 year old father
pleaded no contest on charges of vehicular homicide and running a red light in the death of
his 2 month old son. They were in a pickup truck with a switch-oV device for the passenger
side airbag (and prominent warning signs) in the event a child was riding in that seat. The
infant was in a rear-facing car seat (contributed by Amy Zierler).

The child friendly Chrysler Neon?
The version of the Chrysler Neon sold in the UK comes with twin front airbags so it is com-
pletely taboo to carry a rear-facing baby seat on the front passenger seat. Sadly, the seat belts
in the back of the car are too short to accommodate the baby seats on the British market. It
seems that Chrysler are correcting this. The current vehicle handbook advises that if you have
trouble tightening the belt on the child restraint because the buckle or latch plate interferes
with the belt path opening on the restraint (whatever all that means), disconnect the latch
plate from the buckle and twist the short buckle-end belt several turns to shorten it.

One of the key ways of ensuring that child restraints are used correctly is to make them as
user friendly as possible. Having to twist the belt several times every time you want to put the
seat in the car does not seem to accord with this requirement! Roll on ISOFIX and its US
equivalent.
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