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Trends in the Prevalence of Developmental
Disabilities in US Children, 1997–2008
WHAT’S KNOWN ON THIS SUBJECT: US data on the changes in
the prevalence of developmental disabilities are scarce. Although
there are a few studies on individual disabilities, data examining
the impact of the full range of developmental disabilities are
unavailable.
WHAT THIS STUDY ADDS: Developmental disabilities make a
signiﬁcant contribution to overall childhood health. We show the
health disparities that exist for speciﬁc populations and how
selected conditions have increased over the past 10 years.

OBJECTIVE: To ﬁll gaps in crucial data needed for health and educational planning, we determined the prevalence of developmental disabilities in US children and in selected populations for a recent 12-year
period.
PARTICIPANTS AND METHODS: We used data on children aged 3 to 17
years from the 1997–2008 National Health Interview Surveys, which are
ongoing nationally representative samples of US households. Parentreported diagnoses of the following were included: attention deﬁcit
hyperactivity disorder; intellectual disability; cerebral palsy; autism;
seizures; stuttering or stammering; moderate to profound hearing
loss; blindness; learning disorders; and/or other developmental
delays.
RESULTS: Boys had a higher prevalence overall and for a number of
select disabilities compared with girls. Hispanic children had the lowest prevalence for a number of disabilities compared with nonHispanic white and black children. Low income and public health insurance were associated with a higher prevalence of many disabilities.
Prevalence of any developmental disability increased from 12.84% to
15.04% over 12 years. Autism, attention deﬁcit hyperactivity disorder,
and other developmental delays increased, whereas hearing loss
showed a signiﬁcant decline. These trends were found in all of the
sociodemographic subgroups, except for autism in non-Hispanic black
children.
CONCLUSIONS: Developmental disabilities are common and were reported in ⬃1 in 6 children in the United States in 2006 –2008. The
number of children with select developmental disabilities (autism, attention deﬁcit hyperactivity disorder, and other developmental delays)
has increased, requiring more health and education services. Additional
study of the inﬂuence of risk-factor shifts, changes in acceptance, and
beneﬁts of early services is needed. Pediatrics 2011;127:1034–1042
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ARTICLES

Data on the prevalence of developmental disabilities have been used to describe the importance of these health
problems and to assess the educational, medical, and social support
needs for children with developmental
disabilities and their families. Estimates of the prevalence of developmental disabilities in US children on
the basis of the 1988 National Health
Interview Survey (NHIS) indicated that
16.8% of children younger than 18
years of age had lifelong conditions
arising in early childhood as a result of
cognitive or physical impairment or a
combination of the 2.1 Findings from
more recent surveys that used a more
restrictive deﬁnition of developmental
disabilities suggested that 13.2% of
children had 1 or more developmental
disabilities during 1997–2005 and 1.6%
had 3 or more developmental disabilities.2 These studies also documented the
considerable impact of the disorders as
measured by higher rates of health and
special-education service use for children with developmental disabilities
compared with children without developmental disabilities.
A number of factors may have inﬂuenced
the prevalence of developmental disabilities over the past 10 to 15 years, including improved survival of the growing
number of children born preterm or
with birth defects or genetic disorders,
such as spina biﬁda and Down syndrome,3 whose improved survival may
be offset by a disproportionate burden of
neurologic and other impairments.4,5
Other trends and medical practice
changes that might contribute to a reduction of developmental disabilities in
the population include increases in prenatal diagnosis and therapeutic abortion, older maternal age, new infant vaccines, and the expansion of newborn
screening.6,7 Finally, increased awareness and improved diagnosis, particularly for conditions with a behavioral
phenotype, such as autism or attention
PEDIATRICS Volume 127, Number 6, June 2011

deﬁcit hyperactivity disorder (ADHD),
may have contributed to changes over
time.
Since 1997, the NHIS has routinely included questions on a broad array of
developmental disabilities among children younger than 18 years of age. This
survey, with population-based annual
samples and consistent verbiage in individual disability condition questions,
is ideal for monitoring trends in prevalence over time. We used data for a
12-year time period (1997–2008) to examine (1) the national prevalence of
developmental disabilities according
to major demographic and socioeconomic characteristics and (2) changes
in the prevalence of developmental
disabilities over time.

PARTICIPANTS AND METHODS
We used the Family Core and Sample
Child Components of the NHIS from
1997 to 2008. The NHIS is an ongoing
annual survey, conducted by the Centers for Disease Control and Prevention, National Center for Health Statistics, that uses a multistage probability
sample to estimate the prevalence of a
number of health conditions in the civilian noninstitutionalized population
of the United States.8,9 Demographic
and health data on family members

are obtained through an in-person interview with a knowledgeable adult
family member. For the Sample Child
component, more detailed data are obtained for 1 randomly selected child
younger than 18 years of age. For more
than 90% of the children included in
the NHIS Sample Child component, the
knowledgeable adult interviewed was
a parent or legal guardian.
The current analysis was limited to
children aged 3 to 17 years (total
1997–2008 unweighted sample size:
119 367). Children younger than 3
years of age were excluded because
many developmental disabilities are
not recognized or diagnosed before
that age. The average household response rate for the NHIS was 88.3%
(range of annual rates: 84.9 –91.8%);
the average conditional response rate
for the sample child component was
91.2% (range: 85.6 –93.7%).
The speciﬁc conditions assessed were
as follows: ADHD; cerebral palsy; autism;
seizures; stammering or stuttering;
mental retardation; moderate to profound hearing loss; blindness; learning
disorders; and other developmental delays (see Table 1 for the survey questions). The same set of questions were
asked over the 11 survey years; the ex-

TABLE 1 The NHIS Questions on Developmental Disabilities, 1997–2008
Condition

Survey Question

ADHD/attention deﬁcit disorder (ADD),a
autism, cerebral palsy, mental
retardation,b and other
developmental delay
Seizures and stuttering or stammering

“Has a doctor or health professional ever told you that
[survey child] had any of the following conditions?”

Moderate to profound hearing loss

Blindness
Learning disability

“During the past 12 months, has [survey child] had
any of the following conditions?”
“Which statement best describes [survey child’s]
hearing without a hearing aid: good, a little trouble,
a lot of trouble, or deaf?”c
“Is [survey child] blind or unable to see at all?”
“Has a representative from the school of a health
professional ever told you that [survey child] has a
learning disability?”

a

NHIS shifted from asking about ADD in 1997–1999 to asking about ADD and ADHD in 2000 and later.
Referred to as intellectual disability in the text and tables.
c Categories were revised in 2008 to the following: excellent; good; a little trouble; moderate trouble; a lot of trouble; and
deaf. Moderate to profound hearing loss included the categories of deaf and a lot of trouble hearing for 1997–2007 and
moderate trouble, a lot of trouble, and deaf for 2008.
b
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ception was an expansion of the
hearing-loss categories in 2008 (see
Table 1 for details). Although the NHIS
questionnaire used the term “mental
retardation,” to be more closely
aligned to currently accepted terminology, we refer to this condition as
“intellectual disability.”10 The time
frame for the majority of the questions
refers to whether the child was “ever”
diagnosed with the condition; for seizures and stuttering or stammering
the reference period was the “past 12
months,” and moderate to profound
hearing loss and blindness referred to
the current status of the child. A child
was considered to currently have a
condition if there was an afﬁrmative
response, regardless of the time
frame of the questions. There was substantial collinearity between learning
disabilities and intellectual disabilities, and we therefore report learning
disabilities as a consequence of the intellectual disability rather than a cooccurring condition. That is, children
with reported intellectual disabilities and learning disabilities were
only included in the intellectual disability category.
We examined the prevalence of any
parent-reported developmental disabilities and of each individual developmental disability for the 12-year period combined and assessed how the
estimates varied by a number of demographic and socioeconomic characteristics, including the child’s age; gender
and race/ethnicity; mother’s education; total family income level from all
sources, including supplemental security income (with income deﬁned relative to the federal poverty level); and
health insurance status (any public,
private-only, no health insurance reported). Children covered by both private insurance and the state’s Medicaid programs are included under “any
public.” We also assessed secular
trends for each disability over 4 3-year
1036
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time intervals (1997–1999; 2000 –2002;
2003–2005; and 2006 –2008). For the
disabilities with statistically signiﬁcant temporal trends, we conducted
additional analyses to determine
whether trends were uniform within
the demographic and socioeconomic
subgroups. Income stratiﬁcation in
this report is based on both reported
and imputed income.11
Prevalence estimates were weighted
using NHIS weights to represent the US
noninstitutionalized population of children. Variance estimates were produced using Sudaan software to account for the complex NHIS sample
design. 2 Tests were used to determine whether the prevalence estimates differed among the various
groups being compared. Wald-F tests
were used to assess linear trends over
the 4-calendar-year time periods. All
associations and differences described in the text were statistically
signiﬁcant at the P ⬍ .05 level. Human
subject review was not required for
this analysis of publicly available data.

RESULTS
Prevalence and Demographic
Characteristics
The prevalence of any developmental
disability in 1997–2008 was 13.87%
and ranged from 0.13% for blindness
to 6.69% for ADHD and 7.66% for learning disabilities (Table 2). In general,
there was higher prevalence in older
children for conditions likely to be ﬁrst
recognized or conﬁrmed in the school
years, including ADHD and learning
disabilities. Little change across age
groups was noted for cerebral palsy,
moderate to profound hearing loss,
and other developmental delays. There
was a lower prevalence in older children for stuttering or stammering.
Hispanic children had a lower prevalence of several disorders relative to
non-Hispanic white and black children, including ADHD and learning

disabilities; the prevalence of other
developmental delays was higher
only in comparison to non-Hispanic
white children. Stuttering or stammering was reported more often in nonHispanic black children than nonHispanic white children. Boys had twice
the prevalence of any developmental disability and excess prevalence for ADHD,
autism, learning disabilities, stuttering
or stammering, and other developmental delays, speciﬁcally.
There was a nearly twofold higher
prevalence of any reported developmental disability among children insured by Medicaid relative to those insured by private insurance, and this
pattern was statistically signiﬁcant for
ADHD, learning disabilities, intellectual disabilities, seizures, stuttering
or stammering, and other developmental delays. Family incomes below
the federal poverty level were associated with a higher prevalence of
parent-reported developmental disabilities overall and learning disabilities, intellectual disabilities, stuttering
or stammering, and other developmental delays, speciﬁcally. Lower maternal education (ie, any attainment
less than a college degree) was associated with a higher prevalence of any developmental disabilities, learning disabilities, and stuttering or stammering.
Time Trends
For all developmental disabilities combined, there was a small, but statistically signiﬁcant, linear increase in the
prevalence over the 4 time periods,
from 12.84% in 1997–1999 to 15.04% in
2006 –2008 (Table 3). Of the individual
disorders, ADHD and autism showed
signiﬁcant and successive increases
over time. Other developmental delays,
a catch-all category, also showed signiﬁcant increases over the time period, but the increase was observed
only between the most recent 2 intervals (from 2003–2005 to 2006 –2008).
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Although the magnitude of the change
varied somewhat among the various
descriptive factors (Table 4), in general, we observed upward trends in
the parent-reported prevalence of
ADHD and autism and a decrease for
moderate to profound hearing loss.
One exception was race/ethnicity and
autism, with a lack of a signiﬁcant increase in non-Hispanic black children.

DISCUSSION

Developmental disabilities affect a signiﬁcant proportion of children in the
United States. We found that 15% of
children aged 3 to 17 years, or nearly
10 million children in 2006 –2008, had a
developmental disability on the basis
of parent report. The 17% increase in
prevalence over the 12-year period
represents ⬃1.8 million more children
with developmental disabilities in
2006 –2008 than a decade earlier.

It is difﬁcult to corroborate the overall
prevalence reported in this study because of the lack of comparable studies using a similar grouping of conditions. In comparing the prevalence for
individual disorders, however, we ﬁnd
good agreement for some of the prevalence estimates. A comparable high
prevalence of ADHD recently was reported from the 2003–2007 National
Survey of Children’s Health, using a
similar set of parent-reported survey
questions.12 Prevalence rates for au-
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5.07
0.59
0.72

1.99

3.86

7.66
0.71
0.67

1.60

3.65

1.27

1.15c
3.97

7.58
0.62
0.66

9.27c
0.84
0.61

3.41

14.99
7.82
0.52
0.12
0.39
0.51

16.24c
8.93c
0.37
0.16
0.37
0.46

3.62

2.63f

7.62
1.06
0.91

14.77
6.30
0.41
0.13
0.36
0.41

2.25a
4.64c

2.64d

8.97c
0.78
0.73

18.04c
9.51c
0.74c
0.16
0.36
0.54

2.61

0.91

5.01
0.63
0.62

9.50
3.73
0.19
0.10
0.37
0.35

Girls

Gender,%
Boys

1.96

5.50d,e
0.70
0.61

10.65d,e
3.87d,e
0.32
0.15
0.33
0.32

Hispanic

3.19

2.57

8.06
0.93
0.73

13.89
5.46
0.25
0.16
0.33
0.56

3.91

1.59

7.50
0.70
0.75

14.78
7.26i
0.50
0.13
0.35
0.50

High School/
Some
College

b

3.32

0.96g,h

4.85g,h
0.48
0.45

10.88g,h
5.35
0.61
0.07
0.42
0.28

College
Graduate
or Higher

Maternal Education,%
Less Than
High School

We excluded cerebral palsy from the analysis for 2004 –2007 because of the high likelihood of interviewer error arising from a questionnaire change in 2004.
The survey question asked about mental retardation, but we refer to the condition as intellectual disability.
c P ⬍ .05, ages 3–10 vs 11–17 years.
d P ⬍ .05, non-Hispanic white versus Hispanic.
e P ⬍ .05, non-Hispanic black versus Hispanic.
f P ⬍ .05, non-Hispanic white versus non-Hispanic black.
g P ⬍ .05, less than high school versus college graduate.
h P ⬍ .05, high school versus college graduate.
i P ⬍ .05, less than high school versus high school graduate.
j P ⬍ .05, ⬍200% versus ⱖ200% poverty level.
k P ⬍ .05, private insurance versus Medicaid.
l P ⬍ .05, Medicaid versus uninsured.

a

11.78
4.72
0.56
0.10
0.36
0.44

13.87
6.69
0.47
0.13
0.39
0.45

Any developmental disability
ADHD
Autism
Blind/unable to see at all
Cerebral palsya
Moderate to profound
hearing loss
Learning disabilities
Intellectual disabilitiesb
Seizures in the past 12
months
Stuttered or stammered in
the past 12 months
Other developmental delay

Non-Hispanic
Black

Race and Ethnicity,%
Non-Hispanic
White

11–17

Age, %, y

3–10

Total,
%

Condition

4.39

2.40

8.57
1.03
0.91

16.08
7.20
0.44
0.16
0.41
0.64

3.16j

1.07j

6.03j
0.50j
0.52

12.42j
6.36
0.49
0.11
0.34
0.32

ⱖ200%

Poverty Level,%
⬍200%

3.03

1.08

5.94
0.44
0.49

12.10
6.01
0.45
0.10
0.61
0.34

Private

6.06k

3.09k

10.87k
1.68k
1.31k

20.28k
9.55k
0.67
0.17
0.60
0.77

Medicaid
or CHIP

2.42l

1.64l

6.16l
0.38l
0.46l

11.61
4.97l
0.19
0.17
0.33
0.44

Uninsured

Health Insurance Coverage,%

ADHD, because of its considerably
higher prevalence, was chieﬂy responsible for the upward trend in the overall prevalence of developmental disabilities, with a 33% increase in
prevalence from 1997–1999 to 2006 –
2008. Autism, however, showed, by far,
the largest relative increase, with nearly
a fourfold change from a prevalence of
0.19% in 1997–1999 to 0.74% in 2006 –
2008. Moderate to profound hearing loss
was the only disorder to decline in prevalence, showing a 31% decrease from
1997–1999 to 2006 –2008.

TABLE 2 Prevalence of Developmental Disabilities in Children Aged 3 to 17 Years, by Selected Demographic and Socioeconomic Factors, NHIS, 1997–2008

ARTICLES
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TABLE 3 Trends in Prevalence of Speciﬁc Developmental Disabilities in Children Aged 3 to 17 Years, NHIS, 1997–2008
Disability

n
(Unweighted)

All Years, %

1997–1999, %

2000–2002, %

2003–2005, %

2006–2008, %

Percent Change
1997–1999
versus
2006–2008c

Any developmental disability
ADHD
Autism
Blind/unable to see at all
Cerebral palsy
Moderate to profound hearing loss
Learning disability
Intellectual disabilitya
Seizures, past 12 months
Stuttered or stammered, past 12 months
Other developmental delay

15956
7652
537
160
305
533
8154
868
792
1924
3978

13.87
6.69
0.47
0.13
0.39
0.45
7.04
0.71
0.67
1.60
3.65

12.84
5.69
0.19
0.11
0.39
0.55
6.86
0.68
0.66
1.63
3.40

13.70
6.71
0.35
0.15
0.43
0.44
7.24
0.73
0.65
1.40
3.28

13.88
6.77
0.59
0.12

15.04
7.57
0.74
0.13

17.1d
33.0d
289.5d
18.2

b

0.42
6.82
0.75
0.66
1.69
3.67

b

0.38
7.24
0.67
0.72
1.68
4.24

b

30.9
5.5
⫺1.5
9.1
3.1
24.7d

Source: Centers for Disease Control and Prevention, National Center for Health Statistics, NHIS.
a Survey question asked about mental retardation, but we refer to the condition as intellectual disability.
b We excluded cerebral palsy from the analysis for 2004 –2007 because of the high likelihood of interviewer error arising from a questionnaire change in 2004.
c Percent change between 1997–1999 and 2006 –2008.
d Test of linear trend over 4 time periods, P ⬍ .05.

tism, cerebral palsy, seizures, blindness,
and stuttering or stammering are comparable with those from several
population-based prevalence studies using varied study methods.13–18 This is
particularly relevant for seizures,
where the nomenclature, as endorsed by the International League
Against Epilepsy, for recurrent seizures is epilepsy and not seizures or
seizure disorder.18 The prevalence of
moderate to profound hearing loss
was considerably higher, whereas
the prevalence of intellectual disabilities was ⬃50% lower than ﬁndings
from a population-based surveillance program that requires auditory test results for moderate to profound hearing loss and cognitive test
results for intellectual disabilities.17
A number of factors may have inﬂuenced these discordant ﬁndings, including a more restrictive case deﬁnition
in
the
records-based
surveillance program for moderate
to profound hearing loss (ie, bilateral measured loss of 40 dB or
greater) than that used in the NHIS
analysis. In the case of intellectual
disabilities, and particularly mild intellectual disabilities, because testing often is done in the context of
educational placement, the parent or
1038
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guardian may never have been told
that their child’s test results suggested functioning in the intellectual
disabilities range. Also, since 1997, federal law has allowed for state and local
education agencies to extend the use
of the less-speciﬁc “developmental delay” category up to 9 years of age, enabling many children to not require
a more speciﬁc education classiﬁcation, such as intellectual disability.19
Some of these children may have been
identiﬁed in the NHIS by the question
“other developmental delay,” as suggested by the high and increasing
prevalence for this category.20 Although it is not clear what speciﬁc
functional problems children with
other developmental delays have, Boulet et al2 showed that 76% have a cooccurring developmental disability
and that learning disabilities and ADHD
were the most frequent co-occurring
conditions.
The 17% increase in all developmental
disabilities over the 12 years was
caused in large part by shifts in the
prevalence of ADHD and autism. Increases in autism during the mid1990s to late 1990s and continuing
through the late 2000s have been
noted in a number of studies14,19,21–23

using varying deﬁnitions of autism and
study designs, ranging from administrative educational and service system
data to retrospective studies of successive birth cohorts of children. Although data on trends in ADHD are less
available, they support a similar increase.23,24 A Danish study23 reported
that trends in the birth cohort prevalence of several neuropsychiatric
disorders, including autism and hyperkinetic disorder (International
Classiﬁcation of Diseases 10 Revision classiﬁcation that is closely
aligned with the hyperactivity component of ADHD) increased signiﬁcantly for children born in 1990
through 1999. A US-based study24 reported signiﬁcant increases in the
prevalence of ofﬁce-based visits for
ADHD during 1991–1998. Finally, an
upward trend in prevalence, using US
education data, was found for the
“other health impaired” education category, which, since 1991, is the education category used for children with
ADHD.19,25 Decreases in the prevalence
of moderate to profound hearing loss
over the 12-year period have not been
reported previously. Trend data from
service records over a shorter time
frame showed little to no change.17 Nationally, the number of infants identi-
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ﬁed with congenital moderate to profound hearing loss from state
newborn-screening programs has increased dramatically with the expansion of universal screening26; however,
it is unlikely that this program would
have impacted the prevalence for this
survey. The lower prevalence of moderate to profound hearing loss from
the NHIS was limited to 2006 –2008; in
2008, there was a modiﬁcation in the
moderate to profound hearing loss
categories, which makes it difﬁcult
to determine whether this lower
trend continues. More data are
needed to better understand this
ﬁnding.

Factors responsible for increases in
autism and ADHD are numerous. Availability of services and in how the service system classiﬁes children with behavioral disorders has progressed as
we learn more about the advantages of
earlier interventions. Improvements in
clinical, parental, and societal recognition of and screening for these disorders have occurred. For example, we
have national campaigns to increase
awareness of autism,27 and the
American Academy of Pediatrics has
incorporated ongoing monitoring of
a child’s development as a practice
recommendation for pediatricians in
2007.28 Another contributing factor
may be the efﬁcacy of medications and
behavioral treatments for ADHD.29
There also has been an increase in the
prevalence of known prenatal risk factors for these conditions. Examples include increases in the prevalence of
preterm birth and the recognition of
the full range of potential adverse
developmental consequences of late
preterm birth,4,5 shifts toward older
parental age, and increases in the
prevalence of assisted reproductive
technologies and possibly other hormonal infertility treatments and the
consequent increase in multiple
births, each of which is associated
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4.80
8.90

9.55
3.73

7.95
6.08
3.65

5.42
7.27

5.47

6.98
6.55

6.18
9.40
5.03

4.16
7.51

8.43
2.83

6.74
4.40
3.13

5.08
6.07

4.51

6.05
5.45

5.23
8.81
4.33

6.25
8.88
5.50

7.13
6.53

5.15

5.89
7.33

7.80
6.86
4.10

9.44
3.96

4.74
8.98

6.46
10.64
5.17

8.54
6.89

6.09

5.44
8.43

8.89
7.81
4.39

10.59
4.39

5.19
10.24

23.5
20.8
19.4

41.2
26.4

35.0

7.1
38.9

31.9
77.5
40.3

25.6
55.1

24.8
36.4

b

0.16
0.36

0.22
0.17

0.27

0.19
0.16

0.16
0.33
0.17

0.31
0.07

0.27
0.11

0.31
0.59
0.22c

0.35
0.35

0.49

0.16
0.37

0.36
0.36
0.25

0.58
0.11

0.40
0.31

0.63
0.59
0.26c

0.48
0.65

0.73

0.33
0.62

0.74
0.51
0.32

0.94
0.22

0.72
0.45

0.73
0.94
0.20c

0.69
0.78

0.88

0.33
0.85

0.88
0.44
0.47

1.12
0.34

0.87
0.59

d

356.3
161.1

213.6
358.8

225.9

b

a

0.41
1.29
0.44

0.84
0.36

0.31

0.68
0.62

0.64
0.39
0.37

450.0a
33.3
176.5a
73.7
431.3

0.65
0.45

0.54
0.57
261.3
385.7

222.2
436.4

0.34
0.86
0.32c

0.71
0.28

0.24

0.57
0.50

0.45
0.49
0.40

0.57
0.31

0.43
0.46

0.31
0.62
0.61c

0.31
0.55
0.41c

0.47
0.32

0.32

0.24c
0.55
0.32

0.51
0.37

0.44
0.35c
0.32

0.42
0.35

0.34
0.43

0.47
0.49

0.50
0.40
0.20

0.52
0.30

0.45
0.37

⫺24.39
⫺57.36
⫺7.3

⫺44.05
⫺11.11

3.23

⫺25.00
⫺40.32

⫺31.25
⫺10.26
⫺13.51

⫺35.38
⫺22.22

⫺37.04
⫺24.56

Percentage
Autism, %
Percentage
Moderate to Profound Hearing Loss, %
Percentage
Change
change
Change
1997–1999 2000–2002 2003–2005 2006–2008
1997–1999 2000–2002 2003–2005 2006–2008
1997–1999 2000–2002 2003–2005 2006–2008
1997–1999
1997–1999
1997–1999
versus
versus
versus
2006–2008
2006–2008
2006–2008

ADHD, %

Test of linear trend over 4 time periods, P ⬍ .05.
Estimates with an SE of higher than 50% are not shown.
c Estimates have a relative SE of more than 30% and less than or equal to 50% and should be used with caution because they do not meet the standards of reliability or precision.
d Not calculated because of imprecise estimates.

Age, y
3–10
11–17
Gender
Male
Female
Race/ethnicity
Non Hispanic white
Non Hispanic black
Hispanic
Mother’s education:
Less than high school
High school/some
college
College or greater
% of poverty level
⬍200
ⱖ200%
Health insurance
Private
Medicaid or CHIP
Uninsured

Characteristics

TABLE 4 Prevalence of ADHD, Autism, and Moderate to Profound Hearing Loss in Children Ages 3 to 17 years, by Select Characteristics and Time Period, NHIS, 1997–2008
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with adverse developmental outcomes.30 Finally, given that the shift in
developmental disability prevalence
over time seems to be focused on conditions that are based on an emotional
or behavioral phenotype, a societal
shift in the acceptance and destigmatization of such conditions in young
children also may play a role.31
Several of our ﬁndings regarding the
descriptive characteristics of children
with developmental disabilities were
noteworthy. Others studies have reported lower prevalence estimates for
autism and ADHD in Hispanics,12,14,32,33
although ﬁndings from more recent
studies suggest that the gaps may be
closing.13 Rather than these patterns
reﬂecting true differences, they are
more likely the result of language barriers, lack of access to services, and
health insurance coverage. The predominance of boys with developmental
disabilities also was remarkable. Although the increased gender ratio for
selected developmental disabilities is
well described, this study showed the
pattern present for nearly all developmental disabilities. Some of this is certainly biological, such as X-linked genetic
disorders that result in intellectual disabilities and other functional limitations.
Others have described a cultural factor related to greater incentive for
case ﬁnding in boys compared with
girls.34 Alternatively, there may be
gender-speciﬁc presentations of some
of the disorders, particularly for conditions with an exclusively behavior phenotype (ADHD and autism) that favor the
identiﬁcation of boys over girls. ADHD is a
good example, in that girls tend to exhibit
less of the impulsivity associated with
the disorder and therefore maybe be
less likely to come to clinical attention.35
Regarding socioeconomic inequities,
public health insurance coverage
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seemed to be associated with a higher
prevalence of developmental disabilities; low family income and low maternal
education had similar but less signiﬁcant impacts. Larson and Halfon36
showed a similar inverse socioeconomic
gradient with family income and the
prevalence of ADHD, learning disabilities,
and speech problems but not autism.
Some of the impact with public insurance is likely reﬂecting eligibility for
Medicaid for children with disabilities.
The strengths of the NHIS are important to highlight. The survey has a nationally representative sample that allows for generalizability to the US
population of 3- to 17-year-old children. The same set of questions was
asked of parents in each survey year.
As a consequence, this is the only study
able to examine, in detail, trends in
these disorders. The response rate
for the NHIS remained at exemplary
high levels over the 11 years, despite
the challenges of door-to-door surveys, limiting our concerns about the
bias resulting from selectivity and
nonresponse.
Limitations also are important to consider. Parent report of medical conditions is not without error. Inaccurate
reporting can result from parental distress and the stigma associated with
some of the conditions; the questions
may be misunderstood or there may
be variations in professional terminology used for developmental disabilities; for example, autism can be referred to by more broad or umbrella
terms, such as autism spectrum disorders. Also, speciﬁc terms fall out of accepted use (mental retardation versus
intellectual disability and seizure disorder versus epilepsy). A few studies33,37,38 have examined the validity of
parent report for selected developmental disabilities. Some, but not all,

of the conditions seem to have high validity (see Boulet et al2 for more detail.)
Ongoing survey research is needed to
maintain the validity of the survey
questions, while balancing the beneﬁts
of historical information to compare
overtime. Finally, although we assumed that many of these conditions
are chronic, in fact, a condition may
resolve to the point where parents or
health care providers may no longer
consider the child as having the disorder. Recent evidence13,39 of this was
found for autism, and a longitudinal
study showed considerable changes in
diagnoses over time for children with
physical and emotional or behavior diagnoses. Finally, some children included in the stuttering or stammering
or seizures categories may have had
transient conditions, resulting in an
overestimation of the prevalence of
these conditions.

CONCLUSIONS
We found that the number of children
with developmental disabilities has increased over the decade. These ﬁndings have a direct bearing on the need
for health, education, and social services, including the need for more specialized health services (mental health
services, medical specialists, therapists, and allied health professionals).
Also, the consequent burden on families and caregivers will need to be considered. Finally, more detailed study of
the inﬂuence of risk factor shifts,
changes in acceptance, and beneﬁts of
early services is needed to better understand why these shifts have
occurred.
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