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Objectives. We investigated the risk of nonfatal injury in US children with dis-
abilities. Disability was defined as a long-term reduction in the ability to conduct
social role activities, such as school or play, because of a chronic physical or
mental condition.

Methods. Among 57 909 children aged 5–17 years who participated in the
2000–2002 National Health Interview Survey, we identified 312 children with
vision/hearing disabilities, 711 with mental retardation, 603 with attention-deficit/
hyperactivity disorder (ADD/HD), and 403 with chronic asthma. We compared
nonfatal injuries in the past 3 months between children with disabling conditions
and those without using injury rates and logistic regression analyses.

Results. Compared with children without a disability, a higher percentage of chil-
dren with disabilities reported nonfatal injuries (4.2% for vision disability, 3.2%
for mental retardation, 4.5% for attention-deficit/hyperactivity disorder, and 5.7%
for asthma vs 2.5% for healthy children). After we controlled for confounding
effects of sociodemographic variables, children with disabilities, with the ex-
ception of mental retardation, had a statistically significantly higher injury risk than
those without disabling conditions.

Conclusions. Children with a disabling condition from vision/hearing disabil-
ity, ADD/HD, or chronic asthma had a significantly higher risk for nonfatal in-
juries compared with children without a disabling condition. These data under-
score the need to promote injury control and prevention programs targeting
children with disabilities. (Am J Public Health. 2005;95:1970–1975. doi:10.2105/
AJPH.2004.057505)
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Disability ranks as a major public health
problem affecting an estimated 54 million
people, or nearly 20% of the population, in
the United States.1–5 Studies have estimated
that among school-age children,5–17 5.5%
have school-related disabilities and an addi-
tional 2.0% have limitations in nonschool
activities.6 National data indicate that from
1990 to 1994, disability rates increased by
33% among girls and 40% among boys aged
younger than 18 years.7 Many factors have
caused these dramatic increases, including
biomedical advances enabling more children
to survive and more disabled children to live
longer, epidemics of chronic conditions as a
result of changes in children’s lifestyles (e.g.,
overweight and asthma), more early detection
of chronic diseases, and improved awareness
of disabilities.4

Disabled persons are believed to face a
higher injury risk than their healthy counter-
parts because of their deficiencies in gait/
motor control, impairments in mental process-
ing, and the potential side effects of medica-
tions used to treat their condition(s).8–14 In re-
cent years, injury risk and injury prevention
among disabled children has received attention
from the public health community. Attention-
deficit/hyperactivity disorder (ADD/HD) has
been associated with an elevated risk of gen-
eral injury, burn injury, traumatic brain in-
jury, and automobile injury events.12,14–19

Children with mental or developmental dis-
abilities were also found to be significantly
more likely to experience a nonfatal injury
than their peers without disabilities.8,10,11,20

Furthermore, 1 study found that injuries suf-
fered by disabled children tended to be more
severe compared with injuries among chil-
dren with no disability.9

Although injury risk among children with
disabilities has been investigated by these
studies, the problem of nonfatal injury risk
and injury prevention in this vulnerable popu-
lation has not been researched to the extent
that the magnitude of the problem requires.
Legood et al. investigated visual impairment

and injury risk and concluded that sound epi-
demiological study of injury risk among indi-
viduals with visual impairment has never
been done.21 Sherrard et al. also recognized
in a recent literature review that not enough
injury studies have included people with an
intellectual disability.22

Using nationally representative data from
the 2000–2002 National Health Interview
Survey (NHIS), we sought to provide a cur-
rent profile of nonfatal injuries among chil-
dren with disabling conditions.

METHODS

Data Source and Sample Design
The data presented here were derived

from the 2000–2002 NHIS, a continuing
nationwide household survey completed an-
nually by the US Census Bureau for the Na-
tional Center for Health Statistics.23 This na-
tional survey provides health information
on a nationally representative sample of the

noninstitutionalized civilian population in
the United States. Data are obtained through
a complex survey design involving stratifica-
tion, clustering, and oversampling of certain
population subgroups (e.g., racial/ethnic
minorities) to ensure a sufficient sample
size for each subgroup. Because the NHIS
sampling plan is designed to be representa-
tive of the US noninstitutionalized popula-
tion, the results presented here are poten-
tially more accurately generalized than
local survey results.

All interviews were completed face-to-face
in the respondent’s household. A knowledge-
able adult family member, usually the
mother, answered questions for children aged
younger than 17 years; children aged older
than 17 years are permitted to respond them-
selves. This study combined data from the
2000, 2001, and 2002 Family Core ques-
tionnaires on 57909 children aged 5–17
years. There were no changes in question-
naire design or weighting structures across
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these years, so using annualized estimates
from the combined years presented no statis-
tical or analytic problems.

Measuring Disability
We used the concepts of the World Health

Organization–approved International Classifi-
cation of Functioning, Disability, and Health—
to measure disabilities in our study.24 Chil-
dren with a disability were defined as children
who were limited in or unable to perform
age-appropriate social activities because of a
chronic physical or mental condition. The
determination of the disabling conditions was
a 2-step process. Parents were first asked
whether their child’s age-appropriate activity
was limited by a physical, mental, or emo-
tional problem. Next, the condition was de-
fined as a disability if it (1) caused the child to
require the help of another person with per-
sonal care needs (e.g., eating, bathing, dress-
ing), or (2) caused the child to receive special
education or early intervention services. A
variable indicating length of the disability was
used to ensure that the child had the disabling
condition for at least 1 full year before the in-
terview so the injury of interest did not cause
or contribute to the disabling condition. We
further identified children with disabling con-
ditions of interest from the respondents’ an-
swers to the question “What conditions or
health problems cause your child’s limita-
tions?” “Vision or hearing problems” repre-
sented children who had a hearing problem
or a vision problem. “Mental retardation/
other developmental disabilities” represented
children with mental retardation or other de-
velopmental disabilities. “ADD/HD” included
children who had attention-deficit disorder or
attention-deficit disorder with hyperactivity.
We created a category for “asthma” to include
children with limitations because of chronic
asthma. Injuries among children with asthma
were also studied previously.20 On the basis of
disabling conditions studied by other investi-
gators and the sample size in the NHIS data,
we focused on these 4 conditions and ex-
cluded 3197 children with other disabling
conditions. Children with more than 1 of
these disabling conditions were also excluded
from the study to avoid confusion.

Children without disabling limitations from
any above conditions or health problems

were designated as “no disability” and there-
fore were used as the “healthy” children in
our study.

Injury Definition
Of special interest in this study were the

nonfatal injuries occurred among children
aged 5–17 years. A portion of the NHIS Fam-
ily Core questionnaire reviews any injury seri-
ous enough to require medical attention in the
3 months immediately preceding the inter-
view. The interview is conducted year-round,
thereby eliminating a seasonal influence on
the 3-month recall. For each injury, detailed
information is collected on the cause of injury,
the activity in which the child was participat-
ing when injured, and the location of injury.
However, there were not enough injury cases
in each disability group in the 2000–2002
NHIS data to afford statistically meaningful
results on injury characteristics; therefore, re-
sults regarding cause of injury and activity
when injured are not presented here.

Statistical Analysis
Data analyses were conducted with SAS

statistical software (SAS Institute Inc., Cary,
NC)25 and SUDAAN software (Research Tri-
angle Institute, Research Triangle Park, NC).26

Data were first prepared in SAS, but standard
errors and test statistics were derived in SAS-
callable SUDAAN procedures to account for
the complex sample design and weighting
structure of the NHIS. Statistical weights were
used in the NHIS to adjust for survey nonre-
sponse, oversampling, and distribution of US
census population by age, gender, and race;
therefore, estimates presented in this report
reflect national totals of the US civilian nonin-
stitutionalized population.23

We first studied the distribution of children
with disabling conditions (vision/hearing dis-
abilities, mental retardation or other develop-
mental disabilities, ADD/HD, and chronic
asthma) and healthy children with regard to
gender, age, race, parent’s highest level of
education, family poverty status, health insur-
ance coverage, and family size. Then, the per-
centages of children who had injuries that oc-
curred during the 3-month period before the
interview were calculated and compared be-
tween these 2 groups. We used χ2 statistics to
determine whether differences between chil-

dren with and those without disabling condi-
tions were statistically significant. Finally, we
used odds ratios (ORs) and the associated
95% confidence intervals (CIs) from univari-
ate and multivariate logistic regression analy-
ses to assess the impact of having disabling
conditions on nonfatal injury risk through
control for confounding effects of the above
sociodemographic variables. In all analyses,
all comparisons with a 2-sided P value less
than .05 were considered statistically signifi-
cant unless specified otherwise.

RESULTS

Social and Demographic Characteristics
of Children with Disabling Conditions

During the 3-year period from 2000 to
2002, a total of 57909 children aged 5–17
years participated in the NHIS. On the basis
of the reports in this survey, estimates of the
total number of US children aged 5–17
years with specific disabling conditions were
828056 children with vision/hearing disabil-
ities (0.55% of the total population aged
5–17 years), 1076411 children with chronic
asthma (0.71%), 1932850 children with
mental retardation (1.28%), and 1756921
children with ADD/HD (1.16%). Table 1
shows the distribution of children with dis-
abling conditions and healthy children with
regard to gender, age, race, parent’s highest
level of education, family poverty status,
health insurance coverage, and family size.
Compared with healthy children, children
with disabling conditions were more likely to
be male (57.1% for asthma, 58.5% for vision/
hearing disabilities, 62.0% for mental retar-
dation, and 77.2% for ADD/HD vs 49.9%
for healthy children), in families with fewer
family members (1–3 family members;
32.9% for asthma, 26.1% for vision/hearing
disabilities, 27.8% for mental retardation, and
29.9% for ADD/HD vs 21.7% for healthy
children), and in poverty status (not poor;
49.5% for asthma, 52.4% for vision/hearing
disabilities, 54.0% for mental retardation, and
54.7% for ADD/HD vs 63.9% for healthy
children). Children with disabling conditions
were more likely to have health insurance,
but their parents were less likely to have a
bachelor’s degree or higher level of educa-
tion. The difference between children with
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TABLE 1—Weighted Percentages and Standard Errors for Selected Demographic Variables,
by Disabling Conditions, Among Children Aged 5–17 Years

Healthy Group Asthma Vision/Hearing Mental Retardation ADD/HD 
(n = 55880) (n = 403) Disability (n = 312) (n = 711) (n = 603)

Gender

Boys 49.9 (0.25) 57.1 (2.63)** 58.5 (3.02)** 62.0 (1.98)** 77.2 (1.80)**

Girls 50.1 (0.25) 42.9 (2.63) 41.5 (3.02) 38.0 (1.98) 22.8 (1.80)

Age, y

5–9 38.5 (0.25) 37.2 (2.71) 41.4 (2.94) 30.3 (1.79)** 26.5 (1.94)**

10–13 31.1 (0.22) 35.8 (2.77) 33.5 (2.77) 36.9 (1.97) 41.3 (2.02)

14–17 30.4 (0.24) 27.0 (2.45) 25.1 (2.65) 32.8 (1.92) 32.2 (2.17)

Racea

White 79.1 (0.47) 72.8 (2.61)** 82.5 (2.37)** 79.3 (1.80)** 78.9 (2.06)**

African American 15.9 (0.42) 23.6 (2.43) 16.4 (2.32) 18.3 (1.68) 18.7 (1.93)

Asian 4.1 (0.20) 1.4 (0.78) 0.2 (0.96) 1.2 (0.47) 1.0 (0.42)

American Indian 0.9 (0.20) 2.2 (0.95) 0.9 (0.58) 1.2 (0.46) 1.4 (0.90)

Parent’s educationb

Less than high school 20.2 (0.37) 20.5 (2.32)** 25.1 (2.68)** 25.3 (1.86)** 19.9 (1.84)**

High school or GED 34.0 (0.37) 39.4 (2.74) 33.0 (2.78) 35.2 (2.18) 39.1 (2.26)

Some college 28.2 (0.33) 30.3 (2.65) 31.6 (2.89) 26.2 (1.93) 30.6 (2.19)

Bachelor’s degree 17.6 (0.36) 9.8 (1.93) 10.3 (2.04) 13.3 (1.66) 10.4 (1.60)

or higher

Family poverty statusc

Poor 15.1 (0.34) 25.3 (2.80)** 20.6 (2.93)** 22.6 (2.12)** 19.4 (1.94)**

Near poor 21.0 (0.37) 25.2 (2.59) 27.0 (3.51) 23.4 (2.01) 25.9 (2.13)

Not poor 63.9 (0.50) 49.5 (3.39) 52.4 (3.59) 54.0 (2.45) 54.7 (2.43)

Health insurance

No 12.2 (0.25) 12.1 (1.98) 8.5 (1.87)* 8.9 (1.20)** 6.3 (1.24)**

Yes 87.8 (0.25) 87.9 (1.98) 91.5 (1.87) 91.1 (1.20) 93.7 (1.24)

Family size

1–3 21.7 (0.27) 32.9 (2.61)** 26.1 (2.78) 27.8 (1.77)** 29.9 (2.11)**

4–5 59.6 (0.36) 51.8 (2.81) 56.7 (3.33) 56.5 (2.02) 52.7 (2.26)

≥ 6 18.7 (0.35) 15.3 (2.05) 17.2 (2.33) 15.7 (1.58) 17.4 (1.97)

Note. GED = general equivalency diploma. Data based on the US National Health Interview Survey, 2000–2002.23 Standard
errors are in parentheses.
aSelf-reported single race by the respondent.
b The education level of the parent with the higher level of education, regardless of that parent’s age.
cPoverty status was based on family income and family size according to poverty thresholds defined by the US Census
Bureau. “Poor” persons were defined as below the poverty threshold. “Near poor” persons were defined as having incomes of
100% to < 200% of the poverty threshold. “Not poor” persons had incomes that are ≥ 200% of the poverty threshold.
*P ≤ .05, **P ≤ .01 for χ2 test of difference on distribution of demographics between cases with chronic asthma or disability
and the healthy group.

and without disabling conditions with regard
to these socioeconomic characteristics was
statistically significant (P≤ .05).

Rate of Injury
The percentage of individuals who were

injured at least once in the past 3 months
before the interview was calculated for
children with and without disabling condi-
tions by sociodemographic characteristics
(Table 2). As expected, children with dis-

abling conditions had a higher injury rate
than children without disabling conditions
(4.2% among children with vision disability,
3.2% among children with mental retarda-
tion, 4.5% among children with ADD/HD,
5.7% among children with asthma vs 2.5%
among healthy children). In particular, chil-
dren with asthma and with ADD/HD were
significantly more likely than healthy chil-
dren to experience an injury (P ≤ .01 and
P ≤ .05, respectively).

With a few exceptions, the percentage of
children with disabling conditions in each
group of the sociodemographic variables who
experienced an injury was higher than the
percentage of healthy children who experi-
enced an injury (Table 2).

Odds Ratios of Injury
Table 3 shows the results of the univari-

ate and multivariate logistic regression
analyses of the association between dis-
abling conditions and nonfatal injury risk.
ORs and the 95% CIs are reported for each
disabling condition by sociodemographic
characteristic.

Results from the univariate analyses indi-
cate that disabling conditions have a signifi-
cant association with the risk of nonfatal in-
jury. Compared with healthy children, those
with asthma, vision/hearing disability, or
ADD/HD had significantly higher injury risk
(OR=2.39, 95% CI=1.50, 3.82, P < .01 for
asthma; OR=1.74, 95% CI=1.03, 2.95,
P < .05 for vision/hearing disability; OR=
1.88, 95% CI=1.22, 2.89, P < .01 for
ADD/HD).

After adjusting for the sociodemographic
variables, asthma, vision/hearing disability, or
ADD/HD was still a statistically significant
predictor of nonfatal injuries in the 3 months
before the interview (OR=2.18, 95% CI=
1.16, 4.10, P<.01 for asthma; OR=1.68, 95%
CI=0.96, 2.96, P=.07 for vision/hearing
disability; OR=1.65, 95% CI=1.04, 2.61,
P<.05 for ADD/HD).

In the multivariate logistic models, socio-
demographic status (as indicated by gender,
age, race, parent’s education, no health in-
surance, and family size) was an important
predictor of nonfatal injury, but the effects
of these variables differed. Whites, older
age groups, and boys were significantly
more likely than their counterparts to have
nonfatal injuries (OR > 1.00; P < .01). How-
ever, children whose parents had fewer
years of education and those who lived in
households with a bigger family size were
less likely to have nonfatal injuries. Children
who were not covered by any health insur-
ance were also less likely than those who
had health insurance to suffer nonfatal in-
juries in the 3 months before the interview
(P < .01).
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TABLE 2—Weighted Percentages and Standard Errors for Selected Demographic Variables,
by Disabling Conditions, Among Children Aged 5–17 Years With Medically Attended Injuries
During the 3 Months Preceding the National Health Interview Survey (NHIS) Interview

Healthy Group, Asthma, Vision/Hearing Mental Retardation, ADD/HD,
% (SE) % (SE) Disability, % (SE) % (SE) % (SE)

All subjects 2.5 (0.08) 5.7 (1.28)** 4.2 (1.05) 3.2 (0.78) 4.5 (0.93)*

Gender

Boys 2.8 (0.10) 4.8 (1.48)** 5.1 (1.42) 3.1 (0.95) 4.5 (1.01)

Girls 2.1 (0.11) 6.8 (2.07)* 2.9 (1.46) 3.5 (1.34) 4.4 (1.94)

Age, y

5–9 1.9 (0.11) 3.8 (1.50) 1.9 (1.15) 1.9 (1.05) 2.6 (1.33)

10–13 2.3 (0.12) 9.6 (2.80)** 9.3 (2.6)** 3.5 (1.24) 3.4 (1.30)

14–17 3.3 (0.16) 3.1 (1.83) 1.1 (1.10) 4.2 (1.62) 7.4 (2.07)*

Racea

White 2.9 (0.10) 7.2 (1.75)** 3.8 (1.37) 4.1 (1.01) 5.6 (1.21)*

African American 1.2 (0.12) 1.7 (1.29) 7.9 (4.96) 0.6 (0.59) 1.5 (1.02)

Parent’s educationb

Less than high school 1.5 (0.14) 4.4 (2.35) 7.1 (3.45) 0.6 (0.65) 10.1 (2.88)*

High school or GED 2.6 (0.13) 5.9 (2.3) 2.5 (1.78) 2.0 (0.99) 4.3 (1.77)

Some college 2.7 (0.17) 4.8 (2.28) 2.4 (1.68) 5.2 (2.02) 2.6 (1.23)

Bachelor’s degree or higher 3.2 (0.22) 11.1 (5.06) 10.5 (7.23) 5.1 (2.80) 3.0 (2.17)

Family poverty statusc

Poor 1.8 (0.19) 1.1 (1.07) 3.3 (2.58) 0.6 (0.56)* 7.5 (2.77)*

Near poor 2.3 (0.17) 9.3 (4.05) 6.3 (3.15) 2.7 (1.43) 4.8 (2.08)

Not poor 3.0 (0.13) 5.9 (2.09) 3.4 (1.99) 4.7 (1.46) 3.3 (1.29)

Health insurance

No 1.5 (0.15) 17.1 (7.75)* . . .d 2.8 (1.94) . . .d

Yes 2.6 (0.08) 4.2 (1.12) 4.6 (1.17) 3.3 (0.83) 4.8 (1.00)*

Family size

1–3 2.7 (0.17) 5.9 (2.25) 6.8 (3.42) 6.7 (2.14) 4.4 (1.63)

4–5 2.6 (0.10) 6.0 (1.85) 3.1 (1.41) 1.9 (0.79) 4.5 (1.36)

≥ 6 1.7 (0.15) 4.2 (2.63) 3.9 (2.80) 1.8 (1.30) 4.8 (2.13)

Note. GED = general education diploma. Data based on the US NHIS, 2000–2002.23

a Self-reported single race by the respondent. Other race categories were excluded because of the small sample size.
b The education level of the parent with the higher level of education, regardless of that parent’s age.
c Poverty status was based on family income and family size according to poverty thresholds defined by the US Census
Bureau. “Poor” persons were defined as below the poverty threshold. “Near poor” persons were defined as having incomes of
100% to < 200% of the poverty threshold. “Not poor” persons had incomes that are ≥ 200% of the poverty threshold.
dUnable to estimate because of the small sample size.
*P ≤ .05, **P ≤ .01 for χ2 test of difference on injury percentage between cases with chronic asthma or disability and the
healthy group.

DISCUSSION

The NHIS provides new evidence on
the nonfatal injury risk among children with
disabling conditions. Our analysis of the
2000–2002 NHIS data demonstrates that
children with a disabling condition from vision/
hearing disability, ADD/HD, or chronic
asthma had a significantly higher risk for
nonfatal injuries compared with children

without a disabling condition. This associa-
tion was strong and remained statistically
significant after we controlled for sociodemo-
graphic variables.

Our results corroborate previous findings
on the elevated injury risk among children
with ADD/HD and among those with devel-
opmental disabilities.12,14–20 Previous studies
documented a high injury risk among chil-
dren with ADD/HD.12–14,16,19 Research also

has shown that ADD/HD adolescents aged
12–18 years were more likely than children
without ADD/HD to be injured in an auto-
mobile crash and more likely to be at fault
in the crash.17 The mechanism underlying
the high injury risk among youth with ADD/
HD has been attributed to injury risk percep-
tion and increased incidence of high-risk be-
havior.15,16,18 Farmer and Peterson observed
that children with ADD/HD anticipated less
severe consequences of risky behavior and re-
ported fewer injury prevention methods than
their healthy peers.15 A study of preschoolers
also showed that children with ADD/HD ex-
hibited significantly more risky behaviors at
home and in public settings than preschoolers
without ADD/HD.18 In another study, adoles-
cents with ADD/HD, particularly those with
oppositional defiant disorder, have been
shown to use proper driving skills less fre-
quently than children without ADD/HD.17

These risk-taking behaviors offer a plausible
explanation for the increased injury risk re-
ported here as well as in previous studies.

Research on injury risk among individuals
with mental retardation or other developmen-
tal disabilities has found conflicting re-
sults.8,10,20,27 A large Australian study found
that individuals aged 5–29 years with an in-
tellectual disability had 8 times the injury
mortality and 2 times the injury morbidity of
their counterparts.10 A US study using 1988
NHIS data also found that children with de-
velopmental disabilities had higher injury
rates than children without disabling condi-
tions.20 However, a study among hospital
emergency room patients showed that indi-
viduals with mental retardation had a signifi-
cantly lower proportion of emergency room
visits related to injuries (26.5% vs 30.4%)
and were less likely to have multiple emer-
gency room visits for injuries (OR=0.26;
95% CI=0.10, 0.69).27 Another study con-
ducted among students in special education
programs also found that students with mental/
emotional disabilities were at a lower risk of
injury than children without these disorders.8

Our results showed no statistically significant
difference in the incidence of nonfatal injuries
between children with mental retardation or
other developmental disabilities and those
without such conditions. Researchers suggest
that possible decreased exposure to injury
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TABLE 3—Results of Weighted Logistic Regression Analyses (Odds Ratios [ORs] and 95%
Confidence Intervals [CIs]), by Disabling Conditions, Among Children Aged 5–17 Years With
Medically Attended Injuries During the 3 Months Preceding the National Health Interview
Survey (NHIS) Interview

Vision/Hearing Mental 
Asthma, Disability, Retardation, ADD/HD,

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Univariate model 2.39 (1.50, 3.82)*** 1.74 (1.03, 2.95)** 1.33 (0.82, 2.17) 1.88 (1.22, 2.89)***

Multivariate model

Chronic asthma or disability

Yes 2.18 (1.16, 4.10)*** 1.68 (0.96, 2.96)* 1.16 (0.66, 2.05) 1.65 (1.04, 2.61)**

No Reference Reference Reference Reference

Gender

Boys 1.34 (1.16, 1.54)*** 1.34 (1.16, 1.54)*** 1.33 (1.16, 1.53)*** 1.33 (1.15, 1.53)***

Girls Reference Reference Reference Reference

Age, y

5–9 Reference Reference Reference Reference

10–13 1.22 (1.02, 1.45)** 1.22 (1.03, 1.46)** 1.21 (1.01, 1.44)** 1.19 (1.00, 1.43)**

14–17 1.83 (1.55, 2.16)*** 1.83 (1.55, 2.17)*** 1.84 (1.56, 2.18)*** 1.87 (1.59, 2.21)***

Raceb

White 2.12 (1.66, 2.71)*** 1.99 (1.56, 2.54)*** 2.12 (1.66, 2.70)*** 2.10 (1.65, 2.69)***

African American Reference Reference Reference Reference

Parent’s educationc

Less than high school 0.59 (0.44, 0.80)*** 0.62 (0.47, 0.83)*** 0.60 (0.45, 0.81)*** 0.65 (0.49, 0.87)***

High school or GED 0.88 (0.72, 1.07) 0.87 (0.72, 1.06) 0.87 (0.71, 1.06) 0.87 (0.71, 1.07)

Some college 0.89 (0.71, 1.11) 0.88 (0.71, 1.10) 0.90 (0.72, 1.13) 0.89 (0.71, 1.11)

Bachelor’s degree or higher Reference Reference Reference Reference

Family poverty statusd

Poor 0.96 (0.74, 1.24) 0.97 (0.74, 1.26) 0.95 (0.73, 1.23) 1.01 (0.79, 1.31)

Near poor 1.07 (0.87, 1.32) 1.06 (0.86, 1.31) 1.05 (0.85, 1.29) 1.07 (0.87, 1.31)

Not poor Reference Reference Reference Reference

Health insurance

No 0.71 (0.53, 0.94)*** 0.65 (0.48, 0.88)*** 0.66 (0.49, 0.90)*** 0.63 0.46, 0.85)***

Yes Reference Reference Reference Reference

Family size

1–3 Reference Reference Reference Reference

4–5 0.87 (0.73, 1.03) 0.85 (0.72, 1.01)* 0.84 (0.71, 0.99)** 0.87 (0.73, 1.04)

≥6 0.65 (0.49, 0.84)*** 0.64 (0.49, 0.84)*** 0.63 (0.49, 0.83)*** 0.65 (0.50, 0.85)***

Note. GED = general education diploma. Data based on the US NHIS, 2000–2002.23

aSelf-reported single race by the respondent. Other race categories were excluded because of small sample size.
b The education level of the parent with the higher level of education regardless of that parent’s age.
c Poverty status was based on family income and family size according to poverty thresholds defined by the US Census
Bureau. “Poor” persons were defined as below the poverty threshold. “Near poor” persons were defined as having incomes of
100% to < 200% of the poverty threshold. “Not poor” persons had incomes that are ≥ 200% of the poverty threshold.
*P < .1, **P ≤ .05, ***P ≤ .01 for the Wald F test on null hypothesis: β = 0.

risk environments could explain a low injury
risk among children with mental retardation
or other developmental disabilities.8,27 How-
ever, as Sherrard et al. suggested,22 the prob-
lem of injury risk and injury prevention for
children with intellectual disability has not
been investigated to the extent that the mag-

nitude of the problem requires in the United
States. More studies are needed.

Our results regarding a significantly higher
injury risk among children with chronic
asthma did not support the conclusions made
by a previous study using 1988 NHIS data.20

In that study, children aged 0–5 years with

chronic asthma were found to have a lower
injury rate than healthy children; however,
children aged 6–17 years with chronic asthma
had an injury rate similar to their controls.
The reason for the discrepancy between the
2 studies is unclear. It is possible that revision
of the NHIS variables might have influenced
how respondents answered questions related
to nonfatal injuries. The 1988 NHIS collected
information about injuries that occurred in
the 12 months before the interview, whereas
the NHIS after 2000 changed to medically
attended injuries that occurred in the 3
months before the interview. According to
some investigators,28 self-reported survey in-
formation is more accurate for injuries that
occurred in the recent past (e.g., within 3
months). It is also possible that parents of chil-
dren with chronic asthma were more likely
than parents of healthy children to seek med-
ical help for injuries that occurred to their
children. The 1993 study cited 2 previous
studies29,30 to support the authors’ hypothesis
that parents offer overprotection to children
with chronic illness, which decreases injury
risk among these children. We were unable to
validate this hypothesis in our study because
of the lack of specific information in the
NHIS on the parents’ overprotection.

Because our results were on the basis of
aggregating multiple years of a large national
probability sample, we were able to develop
statistically reliable estimates of the injury
rates among children with and without dis-
abling conditions in several categories that
would not be possible with small samples. In
addition, because the NHIS sample is de-
signed to be representative of the US non-
institutionalized civilians, the results pre-
sented here are more generalizable than the
results of localized surveys. Nevertheless, sev-
eral limitations should be considered in inter-
preting the results of our study. First, because
only medically attended injuries that occurred
in the 3 months before the interview were
asked, our results may not be representative
of injuries for which no medical treatment
was sought. Second, we would have liked to
analyze and compare the characteristics of in-
juries (e.g., cause of injury, activity in which
the child was participating when injured, and
location of injury) between children with and
without disabling conditions. However, the
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relatively small sample size of children with
disabling conditions and large variations in in-
jury causes and injury places precluded this
level of meaningful analysis. Third, there is a
potential for recall bias that any study relying
on retrospective data from respondents may
suffer. Previous studies31,32 indicate that recall
bias was more likely to occur for the 12-month
recall period than for the 3-month recall pe-
riod. The recall bias might be a problem in
our study if injury-reporting behaviors of par-
ents of children with disabling conditions
were significantly different than those of par-
ents of healthy children. More research is
needed to understand how disability status
or chronic illness conditions influence recall
bias in injury reporting.

In summary, our analysis indicates that
children with disabling conditions experience
a substantial added burden of nonfatal in-
juries. Because millions of children in the
United States have disabling conditions, these
results provide convincing evidences to sup-
port the Healthy People 2010 goals to pro-
mote injury control and prevention programs
targeting children with disabilities.1

About the Authors
Huiyun Xiang, Guanmin Chen, and Sarah Hostetler are
with the Center for Injury Research and Policy, and Kelly
Kelleher is with the Office of Clinical Sciences, Columbus
Children’s Hospital and Children’s Research Institute, Col-
lege of Medicine and Public Health, The Ohio State Uni-
versity, Columbus. Lorann Stallones is with the Colorado
Injury Control Research Center and the Department of
Psychology, Colorado State University, Fort Collins.

Requests for reprints should be sent to Huiyun Xiang,
Assistant Professor, Center for Injury Research and Policy,
Columbus Children’s Hospital, 700 Children’s Drive, Colum-
bus, OH 43205 (e-mail: xiangh@pediatrics.ohio-state.edu).

This article was accepted November 17, 2004.

Contributors
H. Xiang and L. Stallones designed this study. H. Xiang
conducted the data analysis and finished the first draft
of the article. S. Hostetler participated in the data analy-
sis and editing. L. Stallones, G. Chen, and K. Kelleher
critically reviewed the article.

Acknowledgments
This work was supported by the National Center for
Injury Control and Prevention, the Centers for Disease
Control and Prevention (grant R49/CCR811509, 
L. Stallones; grant R49CE00241-01, H. Xiang), and
the Ohio Department of Public Safety (H. Xiang).

Note. The views expressed here are those of the au-
thors and do not necessarily reflect the official views of
the Centers for Disease Control and Prevention or the
Ohio Department of Public Safety.

Human Participant Protection
Our study was approved by the institutional review

board of the Columbus Children’s Research Institute
and Children’s Hospital.

References
1. U.S. Department of Health and Human Services.
Tracking Healthy People 2010. Washington, DC: U.S.
Government Printing Office, November 2000.

2. Lollar DJ. Public health and disability: emerging
opportunities. Public Health Rep. 2002;117:131–136.

3. Cutler DM. Disability and the future of Medicare.
N Engl J Med. 2003;349:1084–1085.

4. Perrin J. Youth and disability in the 21st century:
the 2004 George Armstrong Lecture of the Ambula-
tory Pediatric Association. Ambul Pediatr. 2004;4:
402–406.

5. Newacheck P, Halfon N. Prevalence and impact of
disabling chronic conditions in childhood. Am J Public
Health. 1998;88:610–617.

6. LaPlante MP, Carlson D. Disability in the United
States, Prevalence and Causes, 1992. Washington, DC:
US Dept of Education, National Institute on Disability
and Rehabilitation Research; 1996.

7. LaPlante MP, Kaye HS. Trends in Disability Preva-
lence and Their Causes. Proceedings of the 4th National
Disability Statistics and Policy Forum; May 16, 1997;
Washington, DC. Washington, DC: National Institute on
Disability and Rehabilitation Research; 1998.

8. Ramirez M, Peek-Asa C, Kraus JF. Disability and
risk of school related injury. Inj Prev. 2004;10:21–26.

9. Petridou E, Kedikoglou S, Andrie E, et al. Injuries
among disabled children: a study from Greece. Inj Prev.
2003;9:226–230.

10. Sherrard J, Tonge BJ, Ozanne-Smith J. Injury in
young people with intellectual disability: descriptive
epidemiology. Inj Prev. 2001;7:56–61.

11. Leland NL, Garrand J, Smith DK. Comparison of
injuries to children with and without disabilities in a
day-care center. J Dev Behav Pediatr. 1994;15:
402–408.

12. Mangus RS, Bergman D, Zieger M, Coleman JJ. Burn
injuries in children with attention-deficit/hyperactivity
disorder. Burns. 2004;30:148–150.

13. Rowe R, Maughan B, Goodman R. Childhood psy-
chiatric disorder and unintentional injury: findings
from a national cohort study. J Pediatr Psychol. 2004;
29:119–130.

14. DiScala C, Lescohier I, Barthel M, Li G. Injuries to
children with attention deficit hyperactivity disorder.
Pediatrics. 1998;102:1415–1421.

15. Farmer JE, Peterson L. Injury risk factors in chil-
dren with attention deficit hyperactivity disorder.
Health Psychol. 1995;14:325–332.

16. Max J, Lindgren S, Knutson C, Pearson C, Ihrig D,
Welborn A. Child and adolescent traumatic brain in-
jury: correlates of disruptive behaviour disorders. Brain
Inj. 1998;12:41.

17. Barkley RA, Guevremont DC, Anastopoulos AD,
DuPaul GJ, Shelton TL. Driving-related risks and out-
comes of attention deficit hyperactivity disorder in ado-
lescents and young adults: a 3- to 5-year follow-up sur-
vey. Pediatrics. 1993;92:212–218.

18. Byrne JM, Bawden HN, Beattie T, DeWolfe NA.
Risk for injury in preschoolers: relationship to attention
deficit hyperactivity disorder. Neuropsychol Dev Cogn
Sect C Child Neuropsychol. 2003;9:142–151.

19. Swensen A, Birnbaum H, Ben Hamadi R, Green-
berg P, Cremieux P, Secnik K. Incidence and costs of
accidents among attention-deficit/hyperactivity disorder
patients. J Adolesc Health. 2004;35:346–347.

20. Dunne RG, Asher KN, Rivara FP. Injuries in
young people with developmental disabilities: compara-
tive investigation from the 1988 National Health Inter-
view Survey. Ment Retard. 1993;31:83–88.

21. Legood R, Scuffham P, Cryer C. Are we blind to
injuries in the visually impaired? A review of the litera-
ture. Inj Prev. 2002;8:155–160.

22. Sherrard J, Ozanne-Smith J, Staines C. Prevention
of unintentional injury to people with intellectual dis-
ability: a review of the evidence. J Intellect Disabil Res.
2004;48:639–645.

23. National Center for Health Statistics. 2002 NHIS:
Family Core. Available at: ftp://ftp.cdc.gov/pub/
Health_Statistics/NCHS/Survey_Questionnaires/
NHIS/2002/qfamilyx.pdf. Accessed July 10, 2004.

24. International Classification of Functioning, Disabil-
ity and Health. Geneva, Switzerland: World Health Or-
ganization; 2001.

25. Statistical Analysis Software (SAS) [computer pro-
gram], version 8.02. Cary, NC: SAS Institute; 2003.

26. Shah BV, Barnwell BG, Bieler GS. SUDAAN
User’s Manual, Release 7.5. Research Triangle Park, NC:
Research Triangle Institute; 1997.

27. Wang D, McDermott S, Sease T. Analysis of hospi-
tal use for injury among individuals with mental retar-
dation. Inj Control Saf Promot. 2002;9:107–111.

28. Petridou E, Dessypris N, Frangakis C, Belechri M,
Mavrous A, Trichopoulos D. Estimating the population
burden of injuries: a comparison of household surveys
and emergency department surveillance. Epidemiology.
2004;15:428–432.

29. Bergman AB, Stamm SJ. The morbidity of cardiac
nondisease in schoolchildren. N Engl J Med. 1967;276:
1008–1013.

30. Green M, Solnit AJ. Reactions to the threatened
loss of a child: a vulnerable child syndrome. Pediatrics.
1964;34:58–66.

31. Harel Y, Overpeck MD, Jones DH, et al. The ef-
fects of recall on estimating annual nonfatal injury
rates for children and adolescents. Am J Public Health.
1994;84:599–605.

32. Landen DD, Hendricks S. Effect of recall on re-
porting of at-work injuries. Public Health Rep. 1995;
110:350–354.


