
Changing Trends of Childhood Disability, 2001–2011

WHAT’S KNOWN ON THIS SUBJECT: The prevalence of disability in
childhood has been on the rise for the past several decades.
Children living in poverty are more likely to have chronic health
conditions and experience disabilities.

WHAT THIS STUDY ADDS: The percentage of children with
disabilities rose 16% between 2001 and 2011. Economically
disadvantaged children had the highest rates of disability, but
economically advantaged children experienced greater increases
in disability. Disability due to neurodevelopmental or mental
health conditions rose substantially.

abstract
BACKGROUND: Over the past half century the prevalence of childhood
disability increased dramatically, coupled with notable increases in the
prevalence of mental health and neurodevelopmental conditions. This
study provides a detailed assessment of recent trends in childhood
disability in relation to health conditions and sociodemographic fac-
tors.

METHODS: Secondary data analysis of National Health Interview Survey
(NHIS) datasets 2001–2002, 2004–2005, 2007–2008, and 2010–2011 (N =
198 888) was conducted to calculate the prevalence, rate of change,
severity, and sociodemographic disparities of parent-reported childhood
disability.

RESULTS: The prevalence of childhood disability has continued to in-
crease, growing by 15.6% between 2001–2002 and 2010–2011. Nearly
6 million children were considered disabled in 2010–2011. Children
living in poverty experienced the highest rates of disability, 102.6 cases
per 1000 population in 2010–2011, but unexpectedly, children living in
households with incomes $400% above the federal poverty level expe-
rienced the largest increase (28.4%) over this 10-year period. The
percentage of disability cases related to any physical health condition
declined 11.8% during the decade, whereas cases related to any neuro-
developmental or mental health condition increased by 20.9%.

CONCLUSIONS: Over the past decade, parent-reported childhood
disability steadily increased. As childhood disability due to physical
conditions declined, there was a large increase in disabilities due
to neurodevelopmental or mental health problems. For the first
time since the NHIS began tracking childhood disability in 1957, the
rise in reported prevalence is disproportionately occurring among
socially advantaged families. This unexpected finding highlights the
need to better understand the social, medical, and environmental
factors influencing parent reports of childhood disability. Pediatrics
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Acentury ofmedical advancesandpublic
health improvements have dramatically
altered the epidemiology of child health.
Mortality rates for many pediatric con-
ditions suchasacute infectiousdiseases,
prematurity, congenital heart disease,
and cystic fibrosis have significantly de-
clined.1–5 At the same time, the number
of children with developmental, behav-
ioral, andmental health conditions, such
as autism, attention-deficit/hyperactivity
disorder, and developmental disabilities,
has increased.6,7 Advances in medical
technology, health care delivery, and
public health interventions do not ex-
plain why more children are diagnosed
with neurodevelopmental and behav-
ioral conditions and the resulting rise in
disability.6

A recent study, using the National Lon-
gitudinal Survey of Youth, reported that
theprevalenceofbehavioralandlearning
problems more than doubled between
1988 and 2006, and a statistically signif-
icant rise was noted for chronic con-
ditions overall.8 Van Cleave et al8 also
noted the fluctuating nature of chronic
health conditions and highlighted the
dynamic nature of illness trajectories
and their health impacts on children.
Analysis of National Health Interview
Survey (NHIS) data between 1960 and
2010 shows that parentally reported
rates of childhood disability, as defined
by activity limitations due to chronic
conditions, have increased from 2% to
8%.9 Although a growing body of evi-
dence indicates that the face of disability
in childhood is changing, no studies have
undertaken a comprehensive evaluation
of recent trends across all types of dis-
abilities to elucidate these epidemiologic
shifts. To address the gaps in the litera-
ture, we sought to examine trends in
childhood disability over the past decade
by using NHIS data collected between
2001 and 2011 and to assess changes in
prevalence, severity, and composition of
disability in relation to demographic and
socioeconomic factors.

METHODS

Study Design and Data Collection

We used the NHIS to conduct this
analysis. The NHIS is the only continuing
nationwide survey designed to collect
information on the demographic char-
acteristics, disability status, and health
care use patterns of the US civilian
noninstitutionalized population. The
survey is conducted annually by the
Centers for Disease Control and Pre-
vention (CDC)NationalCenter forHealth
Statistics (NCHS) and has been the
principal source of information for the
Department of Health and Human
Services tomonitor health trends in the
United States since 1957.10 The final
response rates for the child samples
varied from a low of 70.7% in 2010 to
a high of 81.3% in 2002.11,12 Items were
used from the Core Family and Child
components of the survey and pooled 2
years of data at 4 points over the de-
cade to increase statistical precision
(2001–2002, 2004–2005, 2007–2008,
and 2010–2011). The Core components
are intended to be used for trend
analyses and can be pooled because
the questions remain largely un-
changed from year to year. The Family
component collects demographic in-
formation, health and functional sta-
tus, health care service use and access,
health insurance, and income data for
people living in the home. In homes
with children, 1 randomly selected
child is the subject of the Child com-
ponent, which gathers additional data
on health behaviors, status, and ser-
vice use. Responses for 198 888 sepa-
rate children aged 0 to 17 years were
included in this study. A knowledgeable
adult (typically a parent or guardian)
responded for children,17 years old.
When present, adolescents 17 years old
at the time of the interview responded
for themselves. Key items used in this
analysis, including the disability ques-
tions, remained unchanged during the
10-year period, except in 2011, when

the term intellectual disability was
added to the question about mental
retardation.

Variable Construction

Disability is measured here using the
NHIS limitation of activity approach.
Under this method, a child was consid-
ered to be disabled if the survey re-
spondent reported that the child
experienced any of the following due to
a chronic condition: limitations in the
kinds or amounts of play activities done
by other children (,5 years); needing
help with personal care including
bathing, dressing, eating, getting in and
out of bed and chairs, using the toilet,
and getting around the home (3+ years);
difficulty walking without equipment
(,18 years); difficulty remembering
(,18 years); receipt of special educa-
tion services or early intervention ser-
vices (,18 years); or any other activity
limitation (,18 years). Use of special
education services was included as a
marker of disability because children
who receive special education services
have been identified as having difficulty
functioning in the academic environ-
ment. The NHIS approach used here is
consistent with the International Clas-
sification of Functioning, Disability and
Health framework for understanding
disability.13

When a limitation was reported (Fig 1),
the respondent was asked to identify
the health problem or condition that
caused it, choosing froma list contained
on a flashcard provided by the in-
terviewer. We classified the 14 possible
responses into 3 categories based on
the predominant features of the condi-
tion: primarily physical conditions, pri-
marily neurodevelopmental or mental
health conditions, and other conditions
that could not be classified as primarily
physical or neurodevelopmental or
mental health. The list of problems in
the NHIS intentionally allows respon-
dents to categorize their child’s health
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condition without providing them an
unwieldy exhaustive list of health con-
ditions. Consequently, not all possible
diagnoses were offered to respondents
for categorization, and diagnoses were
sometimes categorized in broad groups,
such as “asthma/breathing problems.”
We assigned developmental problems
to the neurodevelopmental category,
even though children may have sub-
stantial physical limitations associated
with these conditions. Of note, the re-
spondent could indicate that the child’s
activity limitations were caused by.1
condition.

Condition severity was described in
terms of 2 proxy measures: the mean
number of days of school missed due to
illness or injury and overall health
status as reported by the survey re-
spondent. For young children, health
statuswas the onlymeasure of severity.
The sociodemographic variables of in-
terest were age (divided into 3 groups:
,6 years, 6–11 years, and 12–17
years), gender, race or ethnicity, family

income measured in terms of the fed-
eral poverty level (FPL), household
composition, and highest educational
level attained in the household.

Statistical Analysis

To calculate the prevalence of disability,
survey weights provided by the NCHS
were used. Design and ratio adjust-
ments aremade in the calculationof the
person-level weights along with de-
mographic adjustments from census
data.14 Additional information about
the design and operation of the NHIS,
including the survey weights to adjust
the data to be nationally representa-
tive, is available through the NCHS.15

The Taylor series linearization method
was used to adjust the standard errors
for the complex survey design. Wald
tests of linear trend were used to de-
termine differences in prevalence over
the time series. We used multiply im-
puted income files provided by the
NCHS.16 We conducted our analyses by
using Stata version 12 (Stata Corp,

College Station, TX) to accommodate
the multiply imputed data.17 A P value
cutoff of ,.05 was set a priori as sta-
tistically significant. This study falls
under the exempt category for human
subjects research at the University of
California.

RESULTS

Changes in the Overall Prevalence
of Disability

The overall rate of disability for non-
institutionalized children,18 years old
increased 15.6% between 2001–2002
and 2010–2011 (Table 1). The estimated
number of children with disabilities in-
creased from 4 991 000 to 5 912 000, or
from 6.87% to 7.94% of the population.
An increase was found for all age
groups, both genders, and Hispanics
and non-Hispanic whites. Despite the
statistically significant increase in dis-
ability rates among Hispanics, they re-
peatedly reported significantly lower
rates of disability than non-Hispanics

FIGURE 1
Classification of health conditions associated with childhood disability from the National Health Interview Survey.
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whites and blacks. Rates of disability
significantly increased only among chil-
dren living in households on the opposite
ends of the income spectrum, with
amuch larger rise among children living
in more financially advantaged house-
holds. Children living in households with
incomes less than the FPL experienced
a 10.7% rise in the rate of disability,
compared with a 28.4% rise for children
living in homes with $400% of the FPL.
However, the inverse relationship be-
tween poverty status and disability
remained: children from lower-income
households continue to have higher
rates of disability than children from
higher-income families. Significant in-
creases in disability prevalence also oc-
curred for children of college-educated
parents but not for children of parents
with a high school education or less and
for children in 2-parent homes or other
family structures, but not for children of
single parents.

Changes in Disability Case Mix

As shown in Table 2, the overall increase
in disability prevalence was driven by
increases in health conditions that
were classified as primarily neuro-
developmental or mental health. There
was a commensurate decline in the
proportion of disabilities caused by
conditions classified as primarily phys-
ical over the same time period. There
was 24.2% decrease in asthma as the
cause of childhood disability, whereas
there was marked increase in disability
associated with speech problems (63.1%
increase), mental retardation or in-
tellectual impairment (63% increase),
and other mental, emotional, or behav-
ioral problems (64.7% increase).

To further illuminate the rise in disability
related toneurodevelopmental ormental
health conditions, we examined disability
trends by the same sociodemographic
characteristics presented in Table 1 (Ta-
ble 3). We found the greatest rise in
disability due to neurodevelopmental or TA
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mental health conditions among chil-
dren ,6 years old, who experienced
a 62.1% change in prevalence (23.5 per
1000 population to 38.1 per 1000 pop-
ulation). Across all ages, prevalence of
disability due to neurodevelopmental
or mental health conditions increased
for Hispanics (29.1%), non-Hispanic
whites (27.2%), and non-Hispanic blacks
(20.1%). All income groups, except chil-
dren living in households with incomes
between 100% and 299% of the FPL, ex-
perienced a statistically significant rise
in the prevalence of disability-associated
neurodevelopmental or mental health
conditions.

Changes in Severity of Disability

To assess whether a decline in severity
coincidedwith the increase in disability

prevalence over the study period, we
examined changes in the proportion of
children in fairor poorhealth andmean
number of school absences due to ill-
ness or injury (Table 4). The percentage
of children considered to be in fair or
poor health in 2001–2002 (11.4%) was
not statistically different from that in
2010–1011 (10.8%). On average, school-
aged children with disabilities missed
7 days of school because of their health
in both 2001–2002 and 2010–2011.

DISCUSSION

This analysis of NHIS provides an up-to-
date picture of child disability trends
across condition and sociodemographic
groups. Over the decade (2001–2011),
the prevalence of parent-reported
disability in childhood rose by .15%,

with nearly a million more children
reported as having disabilities. This
analysis also documents 2 factors that
contributed to the trends identified.
First is the substantial rise in dis-
abilities associated with neurodevel-
opmental or mental health conditions.
Second is the unexpected finding that
increasing rates were especially high
among children frommore advantaged
households.

Partitioning the 15% overall increase in
disability by diagnostic categories, we
found a nearly 21% increase in dis-
abilities related to neurodevelopmental
or mental health conditions. The causes
of the increases in neurodevelopmental
or mental health problems are most
certainly multifactorial, including bi-
ologic, familial, social, and cultural

TABLE 3 Change in Prevalence of Neurodevelopmental or Mental Health Conditions by Sociodemographics, 2001–2011a

Any Neurodevelopmental or Mental Health Condition,b No. Cases per 1000 (SE)

2001–2002
(N = 54 651)a

2004–2005
(N = 52 881)a

2007–2008
(N = 40 569)a

2010–2011
(N = 50 793)a

% Change in Prevalence

Overall 54.0 (1.3) 55.4 (1.3) 59.8 (1.6) 65.3 (1.5) 20.9c

Child age
,6 y 23.5 (1.4) 29.1 (1.6) 30.2 (2.0) 38.1 (1.9) 62.1c

6–11 y 69.4 (2.2) 67.8 (2.2) 74.6 (2.6) 80.2 (2.6) 15.6c

12–17 y 68.3 (2.4) 68.7 (2.3) 74.8 (30.6) 78.8 (2.6) 15.4c

Child gender
Male 71.5 (1.9) 73.1 (1.9) 79.1 (2.3) 86.1 (2.2) 20.4c

Female 35.8 (1.4) 37.0 (1.4) 39.6 (1.8) 43.6 (1.5) 21.8c

Race or ethnicity
White, non-Hispanic 56.7 (1.7) 58.1 (1.6) 66.8 (2.4) 72.1 (2.3) 27.2c

Hispanic 39.2 (1.9) 43.3 (2.0) 42.3 (2.3) 50.6 (2.3) 29.1c

Black, non-Hispanic 63.6 (3.5) 64.0 (3.5) 64.6 (3.7) 76.4 (3.8) 20.1c

Multiple race or other 46.1 (4.4) 48.1 (4.3) 47.0 (4.2) 44.4 (2.9) 23.7
Family income
,100% FPL 72.3 (3.3) 69.2 (3.7) 82.4 (4.9) 82.9 (3.7) 14.7c

100%–199% FPL 62.4 (3.1) 61.8 (3.1) 66.9 (3.5) 69.7 (3.1) 11.7
200%–299% FPL 54.6 (3.0) 56.8 (3.2) 55.3 (3.6) 58.4 (3.6) 7.0
300%–399% FPL 48.5 (3.7) 54.0 (3.5) 54.7 (4.6) 58.3 (4.1) 20.2c

$400% FPL 38.9 (2.1) 41.7 (2.4) 44.2 (2.8) 53.8 (2.6) 38.3c

Highest household education
Less than high school 63.9 (3.7) 53.7 (3.3) 53.3 (4.7) 70.4 (4.7) 10.2
High school diploma 64.7 (2.9) 59.6 (2.7) 68.8 (3.7) 64.8 (3.3) 0.2
Some college 61.7 (2.2) 64.9 (2.5) 69.1 (3.2) 74.2 (2.4) 20.3c

College degree or higher 37.7 (1.9) 47.0 (2.0) 49.5 (2.7) 56.8 (2.1) 50.7c

Family structure
2 parents 43.7 (1.5) 46.4 (1.6) 50.1 (2.0) 54.2 (1.7) 24.0c

Single parent 80.4 (3.7) 74.5 (3.7) 79.5 (4.3) 86.4 (3.9) 7.5
Other 62.9 (2.7) 63.2 (2.4) 68.5 (3.2) 73.8 (3.0) 17.3c

a Sample size is 2% lower for household education in 2001–2002, 2004–2005, and 2007–2008 and 1% lower in 2010–2011 because of missing data.
b Parents could answer that their child had.1 condition contributing to activity limitation. Prevalence estimates reflect cases where the parent reported any neurodevelopmental or mental
health condition.
c Wald trend test P , .05, percent changes values calculated between 2001/2002 and 2010/2011
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factors. For example, diagnostic shifts
may partially explain why there was
a decrease in learning disabilities but an
increase in other neurodevelopmental or
mental health problems.18 Data from the
US Department of Education are con-
sistent with this finding: A Thomas B.
Fordham Institute study found that
there have been substantial shifts
over time in how children qualify for
special education services.19 There have
also been changes in diagnostic label-
ing and thresholds; for example, a child
formerly considered distractible may
now be seen as diagnosable by parents,
teachers, and health professionals.20–22

Although cases of autism are not iden-
tifiable in the NHIS data, it is likely that
the increasing prevalence of autism
may explain some of the rise in neuro-
developmental or mental health prob-
lems.23,24 The relationship between
autism and higher parental education
and older maternal age25 may also help
explain why the most pronounced
increases in disability are among
advantaged families. The increase in
neurodevelopmental or mental health
conditions was especially high among
young children, a finding that may be
attributed to increased awareness of
these conditions and the need for
a specific diagnosis to receive services
such as early intervention.20,23

The divergence by sociodemographic
status in the rate at which disability
increased was not expected. During the
first 40 years of the NHIS, disability
rates increased at similar rates for all

income groups, with a clear social gra-
dient where children from lower-income
families were reported to have higher
levels of activity limitations.7 However,
between 2001 and 2011 we found a dif-
ferential increase among more advan-
taged groups of children. This trend
held whether advantage is measured
by family income, parental education,
or family structure. Disadvantaged
children continue to have higher ab-
solute rates of disability, which is con-
sistent with other studies and known
risk factors.26–30 However, more ad-
vantaged children had a greater rela-
tive increases in the prevalence of
disability over the study period. For
example, disability rates among chil-
dren in households at .400% of the
poverty level rose 28% over the decade,
more than twice the rate of growth
seen for children in households living
below the poverty line.

Several factorsmightexplainwhytherise
in disability was more pronounced
among advantaged families. Expanded
use of diagnostic and treatment ser-
vices may explain why more children
are identified with disabilities. More ad-
vantaged families tend to have better
access to care.31–34 Therefore, the differ-
ential growth in disability may be influ-
enced in part by the connection between
diagnosis and receipt of services or
accommodations. Parent-identified need
is associated with a greater likelihood of
seeking out services.35,36 There may also
be social differences that make seeking
out a diagnosis, especially for mental

health conditions, more acceptable
among higher-income families.37,38

Furthermore, there may be undetected
diagnostic biases contributing to the
differential.39 Clinicians may be more
inclined to label a child from a more
advantaged background with a de-
velopmental ormental health diagnosis,
or to provide a referral, despite the
presence of symptoms or similar find-
ings in the child from a disadvantaged
household.40 Similarly, in the school
setting providers may be influenced to
provide more services by the higher-
income parents, who tend to be more
involved in the Individualized Education
Program process than other parents.41

Greater acceptance of mental health di-
agnoses by more advantaged parents,
coupled with persistent diagnostic biases,
may help explain the trends identified
by this research.

This article raises a numberof important
issues. There is a strong need to conduct
research to determine how changes in
the physical and social environments of
children influence trends in health and
disabilityandhowchildren fromdifferent
social and economic groups are differ-
entially influenced by these trends. Such
research should include examining
children’s exposures to stress and other
social and physical environmental
threats that may especially affect neu-
rodevelopmental health and function.
There is also need for greater clarity on
the concept of disability so that it can be
measured and compared across studies
and longitudinally. Without stability in

TABLE 4 Severity of Chronic Conditions Associated With Limitations in Usual Activities Due to Chronic Conditions for US Children ,Age 18, 2001–2002
and 2010–2011

% in Fair or Poor Health (SE) Mean No. of School Absences (SE)

2001–2002
(N = 3644)

2010–2011
(N = 3867)

x2 Pa 2001–2002
(N = 1514)

2010–2011
(N = 1555)

t Test P a

All conditions 11.4 (0.6) 10.8 (0.6) NS 7.1 (0.3) 7.1 (0.6) NS
Any physical health conditionb 20.2 (1.5) 24.3 (2.1) NS 9.3 (0.7) 10.8 (1.9) NS
Any neurodevelopmental or mental health conditionb 9.5 (0.7) 8.6 (0.6) NS 6.4 (0.3) 6.1 (0.4) NS
Other, not classifiable 27.0 (2.3) 27.8 (2.4) NS 13.2 (1.8) 15.6 (3.8) NS
a Statistical significance set at P , .05.
b Parents could answer that their child had .1 condition contributing to activity limitation. Estimates reflect cases where the parent reported any physical health condition or any
neurodevelopmental or mental health condition.
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diagnostic criteria (autism is a perfect
example of shifting diagnostic criteria18)
and agreement about the definition of
disability, it is challenging to untangle the
causes of the rise of disability. Additional
research is necessary to assess the
impacts of changing diagnostic labels
and thresholds, evolving cultural views
of health and disability, variable access
to health services, the contribution of
provider biases, and the incentive for
a diagnosis to receive services. Cross-
sectional surveys such as the NHIS are
not suitable for addressing these causal
questions. Mixed-method studies that
combine the strengths of qualitative and
quantitative research could improve our
understanding of the factors influencing
disability trends. Additionally, longitudi-
nal cohort studies such as the National
Children’s Study, whichwill follow a large
sample of children from birth into
adulthood,42 offer improved prospects
for understanding these trends.

This study has several strengths, in-
cluding a large, nationally representa-
tive sample, the ability to examine
trends in disability and associated
health conditions, an inclusive defini-
tion of disability, and multiple points of
analysis over a decade. Despite these
strengths, this research has notable

limitations. First, the data on disability
categories are limited to those that
have been used in the NHIS, which does
not encompass the full breadth of the
disability experienceanddoesnotallow
cross-survey comparisons. Second,
results cannot be reliably compared
with the NHIS before 2001 because the
questionnaire items were changed in
2001. It is important to acknowledge
a wording change in 2011 from mental
retardation to intellectual disability
(the now accepted term), which may
have contributed to the rise in preva-
lence between 2010 and 2011, although
eliminating the 2011 data from the
analyses did not change the trends
identified (data not shown). Third, the
classification of conditions is limited by
the 14 response options provided in the
NHIS and is based on parent report, not
clinical information. Our classification
of these 14 options into physical health
conditions versus neurodevelopmental
or mental health conditions may over-
simplify some conditions, especially
those with both physical and neuro-
development features. For example, we
do not know how a parent with a child
with complex condition such as cere-
bral palsy (not specified in the 14
options) would have responded.

CONCLUSIONS

The presence of parent-reported dis-
ability associated with chronic health
conditions in childhood is on the rise.
Between 2001 and 2011 there has been
a decline in disability related to con-
ditions that were classified as physical
and a large increase in disability related
to conditions that were classified as
neurodevelopmental ormental health in
nature, especially for children living in
sociodemographically advantaged fam-
ilies. The consequences of these trends
are profound and certainly affect how
pediatricians and mental health pro-
fessionals practice and prepare to ad-
dress the needs of their patients. The
health care system, including the pay-
mentstructure forservicedelivery,must
be nimble enough to accommodate the
changing face of childhood disability
and ensure access to high-quality care
so that children are enabled to reach
their full potential. Although additional
research is necessary, documenting
changes in the prevalence of childhood
disability is an important step in de-
veloping better prevention and treat-
ment strategies, refining how we study
disability, and determining how to create
and deliver services to best meet the
needs of children.
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