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Abstract

Purpose: Depression and anxiety are growing global public health issues and affect millions of
children and adolescents in the U.S. Although individuals with neurological disorders (NDs) are at
increased risk of adverse mental health disorders, they represent a minority of the population. The
purpose of this study was to characterize the prevalence of depression and anxiety disorders in
children and adolescents by the presence of various NDs.

Methods: Parent-reported data from the 2016 National Survey of Children’s Health were
analyzed in children and adolescents with and without NDs aged 6-17 years.

Results: The prevalence of depression and anxiety problems varied by the type of ND (0-18.5%
and 2.8-62.5%, respectively). In the combined group of children and adolescents with NDs
(weighted estimate: 1,998,654), the prevalence of depression and anxiety problems was 15.3% and
37.9%, respectively, while in children and adolescents without NDs (weighted estimate:
47,644,055), the prevalence was 3.4% and 7.3%, respectively. Children and adolescents with NDs
represented 4.0% of the total sample, but 15.7% and 17.7% of the overall sample with depression
and anxiety problems, respectively.

Conclusions: Children and adolescents with NDs contribute to a considerable portion of the
overall prevalence of depression and anxiety problems, despite only representing 4% of the
population.
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Introduction

Mental health disorders are growing global public health issues.:2 Depression and anxiety
disorders are leading contributors to the mental health-related disease? and economic3
burden, and affect nearly 2 million and 4 million children and adolescents, respectively, in
the U.S.1 Depression or anxiety disorders in adolescence are strong predictors of these
mental health disorders in adulthood.? Children and adolescents with neurological disorders
(NDs) are at increased risk of depression and anxiety disorders due to a variety of physical
and social factors,>7 which can be inherent to the condition (e.g., communication
impairments) or associated with the condition (e.g., participation restriction). The purpose of
this study was to characterize the prevalence of depression and anxiety disorders in children
and adolescents by the presence of various NDs. Knowing this information would greatly
assist public health efforts towards early identification of mental health needs in high-risk
subpopulations.

Material and methods

Data were from the 2016 National Survey of Children’s Health (NSCH). The NSCH was
developed to produce state- and national-level data (i.e., nationally-representative) on
demographic and health characteristics of American children 0-17 years of age, their
families, and their communities. The survey utilized a self-administered data collection
design using both internet and mailed paper data collection instruments between June 2016
and February 2017. There were >360,000 sampled household addresses that were allocated
within states based on the relative household sizes containing at least one child less than 18
years of age, with an oversampling ratio of 5:1 compared to households that had no children.
One child per household was selected for the survey. In households that had two or more
children, children with special health care needs had a higher probability of being selected
(oversampled) to allow for more robust data estimates. A parent or guardian (i.e.,
respondent) with knowledge of the health status of the surveyed child completed the survey.
The completion rate for households that initiated the survey was 69.7%. The 2016 NSCH
had an overall weighted response rate of 40.7%. The weighted sample by state ranged from
116,804 (Washington DC) to over 9 million (California). Although response was higher in
geographical locations where income was higher, the U.S. Census Bureau conducted a
Nonresponse Bias Analysis for the 2016 NSCH and concluded that there was no strong or
consistent evidence of nonresponse bias.® Additional information about the NSCH
methodology and instrumentation is available from http://www.childhealthdata.org/.

The respondents were asked, “Has a doctor or other health care provider EVER told you that
this child has [specified disorder]?” The child was considered to have a mental health
disorder if the respondent reported a current diagnosis of “depression” or “anxiety
problems”. The child was considered to have an ND if the respondent reported a current
diagnosis of any of the following: (1) autism spectrum disorders; (2) intellectual disability;
(3) epilepsy; (4) cerebral palsy; (5) Tourette’s syndrome; and (6) Down syndrome. Children
and adolescents without NDs were considered individuals who did not have a current
diagnosis of any of the aforementioned NDs. These NDs were chosen based on the
availability in the 2016 NSCH, and because their etiology consists of neurodevelopmental
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causes (e.g., cerebral palsy), or the condition is associated with neurodevelopmental
comorbidities (e.g., intellectual disabilities in those with Down syndrome). Since the data
used in this investigation are publicly available and de-identified, approval from an
Institutional Review Board was not necessary.

The 2016 NSCH uses a complex and multistage survey design to enhance the
representativeness of the sample to the U.S. child and adolescent population. We therefore
accounted for the primary sampling unit and sampling strata to obtain correct variance
estimation, and weighted estimates to account for oversampling, survey nonresponse, and
distribution of the target population. All statistical analyses were performed using SAS 9.4
(SAS Institute, Cary, NC). Analyses were restricted to children and adolescents aged 6-17
years to address the need for early identification of adverse mental health disorders, and
because of the infrequent prevalence of depression and anxiety disorders in children younger
than 6 years.2 Less than 1% of the total sample had missing data for depression or anxiety
problems. Weighted sample sizes are presented and weighted estimates are presented as
median (interquartile range) or percentage (standard error [SE]). The prevalence of
depression and anxiety problems among children and adolescents were examined with NDs
as a combined subgroup and for each ND group. Prevalence among specific ND groups were
calculated for each disorder compared to those without the disorder.

Of the 35,718 (weighted estimate: 49,642,709) individuals aged 6-17 years identified in the
2016 NSCH, 4.0% had at least one of the 6 NDs. The combined group of NDs had a
prevalence of 15.3% and 37.9% for depression and anxiety problems, respectively, while
individuals without NDs had a prevalence of 3.4% and 7.3%, respectively (Table 1). Of the
children and adolescents with depression (weighted estimate: 1,925,131) or anxiety
problems (weighted estimate: 4,201,418), children and adolescents with NDs represented
15.7% and 17.7%, respectively (Figure 1). Similar results were observed when stratified by
age (figures in Appendix A, 6-11 years, and Appendix B, 12-17 years).

The prevalence of depression and anxiety problems varied by the type of ND (Table 1).
Depression prevalence ranged from 0% to 18.5% among individuals with Down syndrome
and autism spectrum disorders, respectively. Anxiety problems prevalence ranged from 2.8%
to 62.5% among individuals with Down syndrome and Tourette’s syndrome, respectively.
Figure 2 highlights the prevalence of specific NDs among the total sample and among the
samples of children and adolescents with depression or anxiety problems.

Discussion

The key finding of this investigation was that in a nationally-representative sample, children
and adolescents with NDs contribute to a considerable portion of the overall prevalence of
depression and anxiety problems, despite only representing 4% of the population. This
pattern was consistent across all ND groups, except for Down syndrome. For example, youth
with intellectual disabilities represented 1.2% of the total sample, but represented 4.5% of
the overall prevalence of depression and 4.6% of the overall prevalence of anxiety problems.
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Adverse mental health profiles differ based on ND-characteristics.® Identifying these
burdens in subpopulations at increased risk may facilitate targeted prevention and
intervention efforts through partnerships among agencies that serve ND populations to
address the growing burden of mental health disorders.12 In the current investigation,
parent-reported prevalence of depression and anxiety problems varied considerably as a
function of ND diagnosis. Moreover, the prevalence of anxiety problems was approximately
2 times higher than that of depression for individuals without NDs and was 2—6 times higher
for ND groups, except for Down syndrome. The higher prevalence of anxiety problems
relative to depression is consistent with previous reports in children and adolescents10 and
may reflect developmental trends in prevalence of psychiatric diagnoses. While prevalence
of anxiety disorders increases with age, rates of depression are greater than anxiety by late
adolescence!! and early adulthood,? which may explain the higher prevalence of anxiety
overall in the current investigation. Importantly, depression or anxiety in adolescence is a
strong predictor of these mental health disorders in adulthood.#12

Children and adolescents with NDs frequently utilize a variety of healthcare services as a
routine part of their condition-specific clinical care. Therefore, pediatric clinical settings
treating those with NDs offer a promising venue to focus public health strategies including
mental health screening. Increasing clinician awareness of mental health risks among
children and adolescents with NDs, efficient screening strategies, and adequate referral
resources for mental health care services could substantially reduce disease burden in this
subpopulation.

In the current investigation, individuals with non-neurologically derived disabilities were
included in the group of children without NDs. These groups of children and adolescents
have increased risk of mental health disorders.13 Pediatric clinics treating those with NDs
typically see children and adolescents with non-ND related complications. Therefore, public
health initiatives targeting these clinics may reach a broader portion of the subpopulations
contributing to the depression and anxiety burden among children and adolescents.

This study has several limitations. First, the presence of depression, anxiety problems, and
NDs were based on parent report and may be subject to bias or misreporting. Second, the
definitions of depression and anxiety problems were broad. There can be a conflation of the
emotions depression and anxiety and the clinical diagnosis of these disorders. Third,
discerning disorders by neurological or non-neurological roots using the 2016 NSCH survey
was not possible for many groups that can have multiple causes, such as headaches/
migraines, developmental delay, attention-deficit hyperactivity disorder, etc. These groups
were included in the group of children and adolescents without NDs. Therefore, the results
presented here are likely underreporting the extent that NDs contribute to the national mental
health-related prevalence in children and adolescents. Finally, there is risk for over-
interpretation of these results due to the small sample size for some of the specific ND
groups. Further, the sex distribution of Down syndrome is more male dominant in the 2016
NSCH than what is expected from the population. However, the overall prevalence for the
ND groups are similar to U.S. population-based estimates.
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Conclusions

Study findings suggest that children and adolescents with NDs represent a considerable
portion of the national prevalence of depression and anxiety problems. Within a pediatric
clinical setting, routine screening, increased awareness and knowledge, and adequate
resources to treat mental health disorders could be an avenue that leads to significant
benefits in the national mental health-related burden among children and adolescents.
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Fig. A.1.
Total, depression, and anxiety problems sample prevalence in children and adolescents with

and without neurological disorders aged 6-11 years. Figure represents the distribution of
children and adolescents with and without neurological disorders among the total sample
and among the sample of children and adolescents with depression or anxiety problems.
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Appendix B
Total sample Depression sample Anxiety problems sample
/ I]Zm% / Tu 4% 19.1%
."'I wc1ghtcd ‘-, I"‘ll ,"! nghtcd ‘.f"‘ weighted |
\ | n=24,827, 634' . | ',. n=420,806 ‘,.' | | ne1623654

\

3 -
\\__?_5-7% \5 % / \9 2 /

O Youth with >1 neurological disorder

Q Youth without neurological disorders

Fig. B.1.
Total, depression, and anxiety problems sample prevalence in children and adolescents with

and without neurological disorders aged 12-17 years. Figure represents the distribution of
children and adolescents with and without neurological disorders among the total sample
and among the sample of children and adolescents with depression or anxiety problems.

List of abbreviations:

ND neurological disorder

NSCH National Survey of Children’s Health
IQR interquartile range

SE standard error
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Figure 1.
Total, depression, and anxiety problems sample prevalence in children and adolescents with

and without neurological disorders. Figure represents the distribution of children and
adolescents with and without neurological disorders among the total sample (weighted
estimate: 49,642,709) and among the sample of children and adolescents with depression
(weighted estimate: 1,925,131) or anxiety problems (weighted estimate: 4,201,418).
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Figure 2.
Total, depression, and anxiety problems sample prevalence in children and adolescents by

specific neurological disorders. Bar graphs represent the prevalence of specific neurological
disorders among the total sample (weighted estimate: 49,642,709) and among the sample of
children and adolescents with depression (weighted estimate: 1,925,131) or anxiety
problems (weighted estimate: 4,201,418). Prevalence among specific neurological disorders
were calculated for each disorder compared to those without the disorder.
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