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Abstract

Objective—Clinical guidelines provide recommendations for diagnosis and treatment of
attention-deficit hyperactivity disorder (ADHD), with specific guidance on caring for children
younger than 6 years. This exploratory study describes ADHD diagnosis and treatment patterns
among young children in the United States using 2 nationally representative parent surveys.

Methods—The National Survey of Children’s Health (2007-2008, 2011-2012) was used to
produce weighted prevalence estimates of current ADHD and ADHD medication treatment among
US children aged 2 to 5 years. The National Survey of Children with Special Health Care Needs
(2009-2010) provided additional estimates on types of medication treatment and receipt of
behavioral treatment among young children with special health care needs (CSHCN) with ADHD.

Results—In 2011 to 2012, 1.5% of young children (approximately 237,000) had current ADHD
compared to 1.0% in 2007 to 2008. In 2011 to 2012, 43.7% of young children with current ADHD
were taking medication for ADHD (approximately 104,000). In young CSHCN with ADHD,
central nervous system stimulants were the most common medication type used to treat ADHD,
and 52.8% of young CSHCN with current ADHD had received behavioral treatment for ADHD in
the past year.

Conclusion—Nearly a quarter million In young CSHCN have current ADHD, with a prevalence
that has increased by 57% from 2007 to 2008 to 2011 to 2012. The demographic patterns of
diagnosis and treatment described in this study can serve as a benchmark to monitor service use
patterns of young children diagnosed with ADHD over time.
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Attention-deficit hyperactivity disorder (ADHD) is the most common neurodevelopmental
disorder of childhood,! with an estimated 11% of children aged 4 to 17 years in the United
States having ever received an ADHD diagnosis from a health care provider as of 2011 to
2012.2 The diagnosed prevalence of the disorder has increased over the last decade,?:3 with
medication treatment rates also increasing and at a higher rate than for diagnosis.2
Monitoring the prevalence of treated ADHD is important to determine if the 5.2 million
children with current ADHD? are receiving care that is consistent with recommended best
practices.

Diagnostic and treatment guidelines from the American Academy of Pediatrics outline best
practices for children with ADHD, with recommendations stratified by 3 age groups:
preschool-aged children, elementary school-aged children, and adolescents.*
Recommendations for preschool-aged children (4-5 years of age) were first included in the
updated guidelines published in 2011 to reflect emerging evidence regarding the diagnosis
and treatment of ADHD in this population. This inclusion acknowledged that there are
special circumstances to consider when diagnosing and treating young children with ADHD.
Clinical guidance regarding psychopharmacological treatment specifically for very young
children with psychiatric disorders has also been published for child psychiatrists.>

Community studies of ADHD among preschool-aged children estimate that approximately
2% to 6% of young children meet diagnostic criteria for ADHD.57 A recent study of
administrative claims data showed that 1.5% of children aged 2 to 5 years in Medicaid and
0.6% of children aged 2 to 5 years with employer-sponsored insurance received clinical care
for ADHD.8 The clinical presentation of ADHD among young children is predominantly the
hyperactive/impulsive or combined subtypes, although stability of subtype is limited in this
age group.8 Many young children with ADHD also have co-occurring conditions,® such as
oppositional defiant disorder, communication disorder, anxiety disorder, autism spectrum
disorder, or epilepsy.219 Most children diagnosed with ADHD while they are of pre-school
age continue to meet criteria for the disorder into later childhood.! For children diagnosed
with ADHD before 6 years of age, pediatricians are the provider type most likely to have
made the diagnosis (37%); approximately one-quarter are diagnosed by a psychiatrist.12

Parent- or teacher-administered behavior therapy is recommended as the first-line treatment
for preschool-aged children with ADHD, with the addition of medication only if significant
functional limitations remain after an adequate trial of behavior therapy or when deemed
appropriate according to clinical judgment if behavior therapy services are unavailable.*
Clinical guidance published for child psychiatrists also recommends the use of a behavioral
intervention before the prescription of medication for very young children diagnosed with
ADHD.> A comparative effectiveness review showed that behavior therapy has high strength
of evidence among preschool-aged children with disruptive behavior (including ADHD
symptoms), with benefits being shown to persist for at least 6 months after treatment has
been completed and without report of associated adverse events.13 For young children with
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ADHD to whom medication is considered, clinical guidance published for child
psychiatrists emphasizes that although methylphenidate is more effective for ADHD in
preschool-aged children than placebo, dosing should be titrated with close tracking of
effectiveness and adverse effects in this young population because of differences in
pharmacokinetics and higher rates of adverse effects.14

There are several population-based studies that used claims data to characterize the
treatment of ADHD in young children. A recently published study showed that 0.6% of
children younger than 5 years in Medicaid had received ADHD medication between 2000
and 2003.15 Another study suggested that approximately three-quarters of children aged 2 to
5 years with ADHD received ADHD medication, whereas only about half received
psychological treatment services.8 Although analyses of administrative claims data provide
insight into the treatment of ADHD in young children, additional understanding can be
gained through national parent surveys, as these data are not contingent on the child having
insurance or receiving services covered by insurance.

This study will estimate the prevalence of parent-reported ADHD diagnosis and associated
current ADHD medication use among young children in the United States using the 2011 to
2012 National Survey of Children’s Health (NSCH). A secondary objective is to conduct an
exploratory analysis to identify differences in diagnoses and treatment patterns by
sociodemographic factors and changes over time using the 2007 to 2008 NSCH. However,
because the NSCH does not provide data on behavioral treatment for ADHD nor on types of
medications used, this study will also consider data from the 2009 to 2010 National Survey
of Children with Special Health Care Needs (NS-CSHCN). Data from the NS-CSHCN are
limited to the population of children with special health care needs (CSHCN); not all
children with reported ADHD meet these criteria. The NS-CSHCN data are intended to
augment the understanding of the treatment of ADHD among young children, but may not
be generalizable to all young children with ADHD. The NSCH data are generalizable to all
young children with ADHD and therefore will be the primary focus of this study.

METHODS

The 2 national surveys used in this report are the National Survey of Children’s Health
(NSCH; administered in 2007-2008 and 2011-2012)16:17 and the National Survey of
Children with Special Health Care Needs (NS-CSHCN; 2009-2010).18 Both surveys were
conducted by the Centers for Disease Control and Prevention’s National Center of Health
Statistics (NCHS), with direction and funding from the Health Resources and Services
Administration. These surveys used the State and Local Area Integrated Telephone Survey
mechanism and are both cross-sectional, random-digit-dialed telephone surveys of parents
and guardians (hereafter referred to as parents) reporting on the health of a randomly
selected child living in the household. The 2007 to 2008 NSCH consisted of a landline
sample only, but a cell phone sample was added to supplement the landline sample for the
2009 to 2010 NS-CSHCN and 2011 to 2012 NSCH to account for the increasing prevalence
of cell phone-only households. Overall response rates for these surveys were 46.7% for the
2007 to 2008 NSCH, 23.0% for the 2011 to 2012 NSCH, and 25.5% for the 2009 to 2010
NS-CSHCN. NCHS provides sample weights that are used to produce nationally
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representative estimates of survey indicators; these weights include adjustments that attempt
to account for differential rates of nonresponse across demographic groups.

The NSCH is designed to monitor the health of all noninstitutionalized children living
within the United States. The survey included several questions related to attention-deficit
hyperactivity disorder (ADHD); namely, whether the parent had ever been told by a doctor
or other health care provider that their child had ADHD, the age at which the child first
received the ADHD diagnosis (2011-2012 NSCH only), whether the child currently has
ADHD, and, if the child has current ADHD, whether the child is currently taking medication
for ADHD and the current level of ADHD severity (mild, moderate, or severe). The survey
also included questions about the diagnosis of other mental and developmental conditions.
These analyses considered current depression, anxiety problems, behavioral problems such
as conduct disorder or oppositional defiant disorder, autism spectrum disorder,
developmental delay, and intellectual disability; developmental delay or intellectual
disability were grouped together for these analyses. The analyses presented here are limited
to responses by parents of children aged 2 to 5 years (24-71 months, hereafter referred to as
young children; 2007-2008 n = 17,889; 2011-2012 n = 19,897) and focus on children with
parent-reported current ADHD.

In addition to the NSCH, this study used data from the NS-CSHCN because it included
more detailed questions about ADHD treatment among its survey population. The target
population of the NS-CSHCN was non-institutionalized US children who meet criteria for
having a special health care need. To determine eligibility for the survey, the responding
parent first completed a 5-component screener determining whether: (1) the child needs or
uses medicine other than vitamins prescribed by a doctor; (2) the child needs or uses more
medical care, mental health, or educational services than is usual for most children of the
same age; (3) the child is limited or prevented in any way in his or her ability to do the
things most children of the same age can do; (4) the child needs or gets special therapy, such
as physical, occupational, or speech therapy; or (5) the child has any kind of emational,
developmental, or behavioral problem for which he or she needs treatment or counseling. If
the child met one or more of these criteria because of a medical, behavioral, or other health
condition that has lasted or is expected to last 12 or more months, he/she was considered to
be a child with a special health care need (CSHCN) and was eligible for this survey. In the
2011 to 2012 NSCH, approximately 87% of children aged 2 to 17 years with current ADHD
met criteria for having a special health care need.1®

The NS-CSHCN contained the same questions as the NSCH about the child’s history of an
ADHD diagnosis, current ADHD status, and current ADHD severity. Questions were also
asked to identify children who had been diagnosed with a co-occurring mental or
developmental disorder (depression, anxiety problems, behavioral or conduct problems,
autism spectrum disorder, developmental delay, and intellectual disability or mental
retardation). The survey also contained additional questions on ADHD treatment for
children with current ADHD; specifically, if the child had received behavioral treatment for
attention deficit disorder or ADHD, including classroom management, peer interventions,
social skills training, or cognitive-behavioral therapy in the past year (hereafter referred to as
“behavioral treatment™); and if the child had taken ADHD medication in the past year and
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past week. If the child had taken medication in the past week, the responding parent was
asked to list which medication(s), with the parent reading the name of the medication from
the medication bottle when available to ensure accuracy. Reported medications taken for
ADHD were grouped into stimulants (amphetamine and mixed amphetamine salts,
dextroamphetamine, dexmethylphenidate, lisdex-amfetamine, and methylphenidate) and
non-stimulants (aripiprazole, atomoxetine, clonidine, fluoxetine, guanfacine, risperidone,
and sertraline). There were 328 completed interviews for CSHCN aged 2 to 5 years (24-71
months, hereafter referred to as young CSHCN) who had current ADHD and complete
responses for the section of ADHD-related questions.

All analyses were completed with SAS-Callable SUDAAN version 11.0.1 (RTI
International, Durham, NC) to account for the complex survey design and to incorporate the
sample weights. Weighted population and prevalence estimates of current ADHD and
current ADHD medication from the 2007 to 2008 and 2011 to 2012 NSCH are reported
among all children aged 2 to 5 years; prevalence estimates are also calculated for the
following demographic subgroups: child sex, child race/ethnicity (non-Hispanic white, non-
Hispanic black, Hispanic, non-Hispanic other or multiple race), US region of residence
(Northeast, Midwest, South, or West), highest education level of any parent residing in the
household (less than high school degree, high school degree, or more than high school
diploma), household income relative to the federal poverty level (<100%, 100-200%, or
>200%), and health insurance status (non-public, public, or uninsured). Estimates that are
unstable (i.e., have a relative standard error greater than 30%) are identified with asterisks
and should be interpreted with caution. Prevalence ratios were also calculated to compare
differences between demographic groups and estimate change over time from 2007 to 2008
to 2011 to 2012. Prevalence of receipt of behavioral treatment and type of ADHD
medication were estimated among young CSHCN with current ADHD also using the above
demographic characteristics, ADHD severity, and presence of a co-occurring mental or
developmental condition using the 2009 to 2010 NS-CSHCN. For outcomes with more than
one statistically significant bivariate comparison, a logistic regression model considering all
significant independent variables was run and reduced using backward stepwise selection
(alpha = .05) to identify indicators that remained significant after adjusting for the other
significant independent variables.

National Survey of Children’s Health

According to the 2011 to 2012 National Survey of Children’s Health (NSCH), 1.5% of
young children (24-71 months) had parent-reported current attention-deficit hyperactivity
disorder (ADHD), a population estimate of approximately 237,000 young children. Of these,
more than 20% were children younger than 4 years (before 48 months; approximately
49,000), though children aged 4 to 5 years were over 3 times as likely to have current
ADHD than children aged 2 to 3 years (2.2% vs 0.7%, p < .0001). There were a humber of
other key demographic differences in the population of young children with current ADHD
(Table 1). Boys were more than twice as likely as girls to have current ADHD (prevalence
ratio [PR] = 2.63; 95% confidence interval [Cl], 1.67-4.14). Non-Hispanic black children
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were more likely than non-Hispanic white children to have current ADHD (PR = 2.32; 95%
Cl, 1.30-4.17), and Hispanic children were less likely than non-Hispanic white children to
have the disorder (PR = 0.50; 95% CI, 0.26-0.95). Young children living in poverty or
covered by public insurance were more likely to have current ADHD. Young children living
in the western United States were less likely to have current ADHD than those living in
other US regions. Nearly all indicators that were independently significant by bivariate
comparison remained so in the logistic regression model; only the comparison of non-
Hispanic black children to non-Hispanic white children was no longer statistically
significant after adjusting for sex, age, insurance status, poverty status, and region of
residence.

In addition to the approximately 49,000 children under 48 months with current ADHD,
approximately 73,000 of the 4 to 5 year olds with current ADHD received the ADHD
diagnosis before they turned 4 years old (39.6% of 4 to 5 year olds with current ADHD).
Nearly one-third of young children with current ADHD had parent-reported severe ADHD
(29.3%), 41.3% had moderate ADHD, and 29.4% had mild ADHD. More than half of young
children with current ADHD were also reported to currently have at least 1 of 5 types of co-
occurring conditions (58.6%). Of all young children with current ADHD, 36.4% had
developmental delay or intellectual disability, 35.5% had another behavioral disorder, 16.0%
had an autism spectrum disorder, 15.3% had anxiety problems, and *9.6% had depression.
Young children with mild ADHD were less likely to have a current co-occurring mental or
developmental condition (36.7%) than those with moderate or severe ADHD (61.3 and
78.3%, respectively; p=.02). Among young children with current ADHD, 85.1% met
criteria for having a special health care need.

Of young children with current ADHD, 43.7% (approximately 104,000) were currently
taking medication for ADHD. Children aged 2 to 3 years with current ADHD were less
likely to be taking medication than children aged 4 to 5 years (*12.6% vs 51.8%, p=.008),
and non-Hispanic black children with current ADHD were less likely to be taking
medication than non-Hispanic white children (21.3% vs 52.5%, p = .02). However, the
difference by race/ethnicity was no longer significant after controlling for child age. There
were no other significant demographic differences regarding medication usage among young
children with current ADHD (Table 1). Young children with mild ADHD were less likely to
currently be taking medication (*22.0%) than young children with moderate (51.7%) or
severe (55.7%) ADHD (p=.03). A similar proportion of young children with ADHD and
another co-occurring condition took medication (42.9%) compared to children with only
ADHD (44.2%, p = .89).

From 2007 to 2008 to 2011 to 2012, there was a 57% increase in the prevalence of current
ADHD among children aged 2 to 5 years, estimated at 1.0% in 2007 to 2008 and 1.5% in
2011 to 2012 (an increase in population size of approximately 85,000 children). The
increase in prevalence was statistically significant for children aged 4 to 5 years, children
living in households with more than a high school level of education, and non-Hispanic
black children (Table 2); the differences remained statistically significant for children living
in households with more than a high school level of education and non-Hispanic black
children after adjusting for other significant demographic indicators. Additionally, the
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percentage of children aged 2 to 5 years who had current ADHD and were taking medication
for ADHD more than doubled from 2007 to 2008 to 2011 to 2012, from 0.3% to 0.7%. The
proportion of young children with current ADHD who were taking medication remained
similar from 2007 to 2008 to 2011 to 2012 (34.5% vs 43.7%, p = .28); this pattern was
consistent across most demographic groups (Table 2).

National Survey of Children with Special Health Care Needs

Of the children with special health care needs (CSHCN) aged 2 to 5 years with current
ADHD, 51.3% had taken ADHD medication in the past year and 44.2% had taken
medication in the past week. The percentage of young CHSCN with current ADHD who
took medication in the past week (44.2%) is similar to the percentage of young children with
current ADHD currently taking medication from the 2011 to 2012 NSCH (43.7%).

Of young CSHCN with current ADHD, 52.8% had received behavioral treatment in the past
year. There were few statistically significant demographic group differences for receipt of
behavioral treatment (Supplemental Digital Content, Table 1, http://links.lww.com/JDBP/
A140); only CSHCN in the non-Hispanic other race group were more likely to have received
behavioral treatment than other racial/ethnic groups. Young CSHCN with a co-occurring
mental or developmental condition were also more likely to have received behavioral
treatment than young CSHCN with ADHD alone (59.2% vs 32.8%, p = .03). The difference
for non-Hispanic other race CSHCN remains significant after controlling for presence of a
co-occurring condition.

Among young CSHCN with ADHD, 19.1% received both medication in the past week and
behavioral treatment in the past year. More young CSHCN with ADHD had received
behavioral treatment alone (33.7%) than medication alone (25.1%), and 22.1% of young
CHSCN with ADHD received neither treatment. The distribution of treatment combinations
did not differ statistically for any demographic groups except for by region of residence
(Supplemental Digital Content, Table 1, http://links.lww.com/JDBP/A140). CSHCN in the
West were more likely to have received behavioral treatment alone, while children in the
South and Midwest were more likely to receive medication alone, and CSHCN in the
Northeast were the most likely to have received neither treatment.

Of young CSHCN who had taken ADHD medication in the past week, 69.9% had taken a
central nervous system stimulant, the most common medication type reported and the only
class of medication with an Food and Drug Administration (FDA) indication to treat ADHD
in children younger than 6 years. Among non-stimulant medications, other medication types
reported included risperidone (taken by *14.3% of young CSHCN taking medication for
ADHD), clonidine (*12.1%), and guanfacine (9.6%). Less than 2% of young CSHCN taking
medication for ADHD were taking atomoxetine, aripiprazole, fluoxetine, or sertraline.
Overall, 33.5% of young CSHCN taking medication for ADHD were taking a non-stimulant
medication, and of these, 67.2% were taking a non-stimulant medication that is FDA
approved to treat ADHD (clonidine, guanfacine, or atomoxetine; 22.2% of all young
CSHCN with ADHD taking medication). Half of young CSHCN taking non-stimulant
medication for ADHD (50.0%) were taking a non-stimulant medication that does not have
an FDA indication to treat ADHD at any age (16.5% of all young CSHCN with ADHD and
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taking medication), all but one of these children in the sample had a co-occurring condition.
There were few statistically significant demographic group differences in stimulant and non-
stimulant medication usage among young CSHCN who took medication for ADHD
(Supplemental Digital Content, Table 2, http://links.lww.com/JDBP/A140). CSHCN in the
non-Hispanic other race group were more likely to have taken a stimulant medication and
less likely to have taken a non-stimulant medication than non-Hispanic white children.
CSHCN living in a household with a high school diploma as the highest level of education
were more likely to be taking a non-stimulant medication for ADHD compared to those
living in households with higher levels of education. These differences remained statistically
significant after controlling for the other indicator in a multivariable logistic regression
model.

DISCUSSION

This study describes the epidemiology of attention-deficit hyperactivity disorder (ADHD)
diagnosis and treatment among young children in the United States based on 2 nationally
representative parent surveys. According to National Survey of Children’s Health (NSCH)
data, approximately 237,000 young children had current ADHD in 2011 to 2012, with 44%
of these young children receiving medication as treatment. Several demographic groups had
a higher prevalence of current ADHD diagnosis (boys, 4 to 5 year olds, children living in
households below 200% of the federal poverty line, children with public or no insurance,
and children living in the Northeast, Midwest, or South), although there were fewer
demographic differences in the proportion of young children with ADHD currently taking
medication. A comparison with estimates from the 2007 to 2008 NSCH showed an increase
of 57% in current ADHD prevalence in this population, with a doubling of the population of
children with current ADHD receiving medication treatment (from 51,000 to 104,000
children). The relative increases in magnitude are similar to those for school-aged children,?
where the rate of increase is higher for medication than for current diagnosis. However, the
increase in the population size of young children with ADHD receiving ADHD medication
also seems to be a function of the increase in diagnosis in this population, as the proportion
of those with ADHD who were treated with medication remained statistically similar from
2007 to 2008 to 2011 to 2012. The 2009 to 2010 National Survey of Children with Special
Health Care Needs (NS-CSHCN) showed that just over half of young children with special
health care needs (CSHCN) and current ADHD had received behavioral treatment in the past
year (52.8%).

In 2011 to 2012, there were more than 100,000 children aged 2 to 5 years with current
ADHD who received the diagnosis before they turned 4 years old. These findings extend
what we know about the timing of diagnosis among school-aged children? and further
suggest that there is a sizeable cohort of children being identified with ADHD at a very
young age. Regarding diagnosis for this age group, the most rigorous published assessments
of the validity of ADHD in preschoolers focuses on older preschoolers, with limited data
establishing validity or reliability of the categorical diagnosis of ADHD in toddlers.20-24
The diagnosis of mental disorders in very young children requires a comprehensive
assessment process to differentiate between the many causes of behavioral dysregulation,
and the data used for our study do not allow for evaluation of the quality of the assessments
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used to make the clinical diagnoses that were reported by parents in these surveys. Our study
estimates the number of young children who received an ADHD diagnosis before the age of
4 years, reflecting the frequency that this diagnosis is made in young children in standard
clinical practice despite the limited clinical guidance on diagnosing ADHD in this age

group.

For young children with ADHD, the primary value of early identification lies in early access
to patient-specific, safe, and effective treatment, potentially influencing the developmental
trajectory of the disorder. Only about half of young CHSCN with ADHD had received any
behavioral treatment, which includes the types of behavior therapy indicated as first-line
treatment for ADHD in this age group by the American Academy of Pediatrics.? This
recommendation is supported by the relative weight of evidence on the effectiveness of
behavior therapy and the risk of adverse effects with medications.#>25 Also of note, 22% of
young CSHCN with ADHD had received neither medication nor behavioral treatment.
Although the subgroup differences did not reach statistical significance, nearly one-third of
young CHSCN with ADHD in several demographic groups (e.g., non-Hispanic black or
Hispanic CHSCN, CSHCN living in a household with less than a high school level of
education) had received neither treatment, suggesting that there may be differences in
availability or uptake of treatment in some demographic subgroups.

Similar to research with clinical populations,® this study shows that more than half of young
children with current ADHD also had another mental or developmental condition. The most
common co-occurring conditions were developmental delay/intellectual disability or a
disruptive behavior disorder, such as conduct disorder or oppositional defiant disorder.
Several co-occurring conditions were more common in this young age group than in older
children with ADHD, particularly developmental delay, intellectual disability, and autism
spectrum disorder.26:27 The presence of a co-occurring condition plays a role in the
treatment patterns among young children with ADHD. Although there were no differences
in medication treatment for young children with ADHD by co-occurring condition status,
young CSHCN with ADHD and a current co-occurring condition were more likely to have
received behavioral treatment in the past year than young CSHCN with ADHD alone.

This study also shows that stimulants were the most common medication type reported
among young children with ADHD, which corresponds to similar findings from studies of
school-aged children.28 However, approximately one-third of young CSHCN with current
ADHD treated with medication had taken a non-stimulant medication in the past week.
Methylphenidate and atomoxetine are the only medications that have been studied in
rigorous, large randomized controlled trials in preschoolers with ADHD.29:30 Other
medications that are prescribed to treat ADHD have not been studied with randomized
clinical trials in young children, although in clinical practice, alpha agonists are used
extensively to treat children with ADHD who have cardiac concerns, and risperidone has
been approved by the Food and Drug Administration to treat autism and irritability in
children older than 60 months.31 However, the long-term safety for any of the medications
used to treat ADHD in children younger than 5 years has not been established. Using these
cross-sectional survey data, it is not possible to know whether children taking non-stimulant
medications had previously failed a stimulant or whether the medication was being used to
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treat a co-occurring condition, but the rates of non-stimulant medications, especially among
2 to 3 year olds, is striking given the lack of safety and efficacy data for these medications in
this young population. Other researchers have found that among very young children taking
other psychotropic medications (i.e., antipsychotics), most had not received
psychotherapy.32 The authors of that study concluded that this exposes concerns about safety
and supports the conclusions of a recent review that there is a need to improve access to
evidence-based psychosocial and behavioral treatments for children with mental disorders.33

Our study is subject to a number of limitations. First, an important limitation of the results
presented herein is the difference in target populations of the NSCH and the NS-CHSCN.
Although the NSCH is representative of all non-institutionalized children living in the
United States at the time of the survey, the NS-CSHCN only includes children who met
special health care need criteria. Although most young children with current ADHD meet
this criteria (85%), because of this requirement, the young children with ADHD represented
in NS-CSHCN will likely have different condition expression than those ineligible for the
NS-CSHCN and may have different treatment patterns as a result, limiting comparability of
results between the 2 surveys. Other factors that may affect comparability between the 2
surveys are timing of implementation (2011-2012 for the most recent NSCH; 2009-2010 for
the NS-CSHCN) and the inclusion of a cell phone sample in the NS-CSHCN and 2011 to
2012 NSCH but not in the 2007 to 2008 NSCH. An additional limitation is that the overall
response rate for each survey was low and may be subject to bias, although sample weights
were used to adjust for nonresponse. The introduction of the cell phone sample contributed
to the particularly low response rates for the 2009 to 2010 NS-CSHCN and 2011 to 2012
NSCH. List-assisted sampling methods were used to select landlines from banks of numbers
known to include residences; similar techniques were not available for cell phone samples.
This resulted in more unanswered calls and therefore lower response rates for the cell phone
portion of the sample, but the lower rate is unlikely to reflect large differences in potential
non-response bias.16:34

Another limitation of these surveys is that these indicators rely on parent report, and the
report of an ADHD diagnosis or co-occurring condition was not validated against medical
records or clinical evaluation. However, previous work has suggested that estimates of
ADHD prevalence in school-aged children from parent-reported data are similar to those
produced using administrative claims.3° A related limitation is that though the responding
parent was asked to report the medication(s) their child was taking for ADHD, some
medications may have been prescribed to treat a co-occurring condition rather than ADHD
specifically. Another limitation is the specificity of the question about behavioral treatment,
as the question is worded to include a broad definition of behavioral intervention. There is
not a way to distinguish those who received evidence-based behavior therapy from those
who received other types of behavioral intervention, so it is likely that some young children
who were reported to have received behavioral treatment did not get the recommended type
of behavior therapy. Additionally, this question did not explicitly list parent training as an
example of behavioral intervention, and therefore, this type of behavioral intervention may
have been underreported. Further, this question asked only about receipt of behavioral
treatment in the past year, so young children with ADHD who had received behavioral
treatment only prior to the previous year would not have been identified. Finally, due to the
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relatively small sample size of young children with ADHD in both surveys, approximately
one-third of prevalence estimates presented for demographic subgroups are unstable and
may not be reliable. These estimates are indicated by footnotes in the tables and should be
interpreted with caution. However, estimates referred to in the text either meet existing
standards for reliability and precision (i.e., have a relative standard error less than 30%) or
are identified with an asterisk if they have a relative standard error greater than or equal to
30%. Moreover, it is worth noting that comparisons of 2 unreliable estimates (i.e., estimates
with large standard errors) can be statistically significant if their difference is sufficiently
large.38 All significant comparisons highlighted in the text and tables were evaluated at
conventional levels (alpha = .05). This study was conceptualized as an exploratory analysis
with the intention of identifying characteristics associated with the diagnosis and treatment
of ADHD among young children. As such, the priority was to minimize the possibility of
Type Il error (i.e., failure to identify true associations) and therefore results were not
adjusted for multiple comparisons, an approach that is intended to reduce potential Type |
error (falsely identifying an association as significant when it is not in actuality) but also
increases the likelihood of Type Il error.

CONCLUSION

This study provides an overview of the diagnosis and treatment of attention-deficit
hyperactivity disorder (ADHD) among young children in the United States using 2
nationally representative parent surveys. Results can be used as a historical benchmark of
diagnosis and treatment of ADHD in this population before and during the 2011 introduction
of clinical practice guidelines by the American Academy of Pediatrics* and after the 2007
publication of practice parameters for child psychiatrists.1# These benchmarks may help
inform future research to evaluate the extent of changes in the clinical care of ADHD in
young children following implementation of these sets of guidelines. Furthermore, as more
children are being diagnosed with ADHD during their preschool-aged years, it will be
important to monitor service use patterns of young children diagnosed with ADHD over
time to inform research and policies regarding the use of clinical best practices to support
the health and development of young children with ADHD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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