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Abstract

Background The prevalence of mental and behavioral health (MBH) conditions in children has been increasing in
the past two decades. Emergency departments (EDs) are also experiencing a significant rise in MBH-related visits,
leading to challenges in providing care. Gaining insight into the underlying characteristics of pediatric patients at
higher risk of MBH conditions is crucial for understanding this population in the ED and addressing their complex
care needs. This study aims to examine the characteristics of children reported to be at risk and not at risk of MBH
conditions to identify the population characteristics associated with ED visits. The objective was to analyze data from
the 2019 National Health Interview Survey (NHIS) to evaluate the odds of ED visits among children and to identify
patterns among those at higher risk of MBH conditions.

Methods The study utilized data from the 2019 NHIS Sample Child Survey, focusing on children aged 6-17.
Following established guidelines, children with a Strengths and Difficulties Questionnaire total score of 16 or higher
were classified as having higher risk of MBH conditions. Binary logistic regression and ordinal logistic regression
analyses were conducted in R. Three models were created; the first two examined factors among the general pediatric
population associated with one ED visit or multiple ED visits within a year. The last model examined only children at
higher risk of MBH conditions and the factors associated with ED visits in this sub-population.

Results The weighted sample size of the survey consisted of 49,330,998 children. Approximately 15.8% of children
had been to the ED at least once in the past year and 6.6% of children were at risk of MBH conditions. The regression
analyses revealed children reported at higher risk of MBH conditions were significantly more likely to visit the ED.
Other factors associated with ED visits included preexisting health conditions such as asthma, suboptimal health
status, and financial strain. Among children at higher risk of MBH conditions, having a consistent primary care setting
(e.g., doctor’s office or health center) was associated with significantly lower odds of visiting the ED.

Conclusions The study provides insights into the characteristics of children with and without risk of MBH conditions,
as well as their associated odds of ED visits. Understanding these factors can contribute to interventions and
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improvements within the ED for children presenting for MBH-related conditions. Further research is needed to

improve care for this patient population in the ED.

Keywords Pediatric, Mental health, Survey data, Emergency departments, Strengths and Difficulties Questionnaire

(SDQ)

Introduction

In 2021, the American Academy of Pediatrics, the Ameri-
can Academy of Child and Adolescent Psychiatry, and
the Children’s Hospital Association collectively declared
a national emergency in children’s mental health in the
United States [3]. The prevalence of mental and behav-
ioral health (MBH) challenges in children and young
adults has increased in recent years [32]. In the U.S.,
data from 2022 revealed that 15% of youth experienced
a major depressive episode [32], and of the youth with
major depression, over 60% did not receive mental health
treatment [32]. Along with the rise of MBH conditions
in the youth population, emergency departments (EDs)
have experienced a profound increase in MBH-related
visits in the past two decades [10, 21, 23, 26, 34, 38], with
visits doubling from 2011 to 2020 [9].

In light of the rising number of MBH-related visits,
it is critical to recognize how these presentations differ
from medical or trauma-related visits. EDs serve as a
crucial safety net for children at risk for MBH challenges
[9] and encounter patients with a broad range of diagno-
ses—including depression, anxiety, agitation and aggres-
sion, self-harm behavior, suicidal ideation, and substance
use and abuse [27]. There is a particularly notable rise
observed among youth with autism spectrum disorder
(ASD), who access ED services four times more often
than youth without ASD and require additional care
needs [15, 25, 44]. Multiple factors may contribute to
increased ED utilization, including psychiatric inpatient
bed shortages, private and public insurance changes, and
a shortage of pediatric-trained mental health specialists
in the community [14]. MBH-related visits often require
different resources from those provided for medical or
trauma patients [14], and EDs may lack the necessary
support to effectively address these unique needs [27].
Consequently, this often results in extended wait times
that can be distressing to children with certain MBH
needs and increase the risk that the pediatric patient and
their family would abandon seeking care at all [13, 18,
37]. Understanding these unique demands underscores
the urgency of addressing MBH-related challenges in ED
settings and offers insight into the broader factors influ-
encing pediatric ED utilization.

Research has shown that both patients with MBH
conditions and the clinicians who care for them often
report negative experiences, likely stemming from inad-
equate resources, limited training, and insufficient sup-
port within the emergency department setting [31, 45].

This suggests the ED system may need additional support
for clinicians and other health professionals in manag-
ing pediatric patients with MBH conditions. One way to
support this effort is to understand more about the chil-
dren who receive care in the ED — an approach that is
well framed by the Andersen and Aday Behavioral Model
of Health Services Use. A comprehensive examination
of demographic, socioeconomic, and health-related
characteristics can guide the development of targeted,
data-driven interventions to optimize care and resource
allocation [1, 4-6].

Past research—whether explicitly or implicitly guided
by the Andersen and Aday Behavioral Model—has lev-
eraged statistical models to deepen our understand-
ing of patient populations across diverse healthcare
settings [2]. For specific MBH-related purposes, studies
have used electronic health record (EHR) data to iden-
tify early warning signs and risk factors for depression
in young adults [30] and have analyzed national survey
data to identify factors associated with ED visits among
adults with MBH indicators [8]. However, most existing
research has centered on the pediatric population who
has presented to the ED with MBH-related concerns,
highlighting rising visit rates, prolonged lengths of stay,
and persistent disparities in care [19, 27]. In contrast,
less is known about pediatric populations at higher risk
of MBH conditions who may present to the ED for chief
complaints that are not related to mental or behavioral
health.

Our study addresses this gap by utilizing the National
Health Interview Survey (NHIS) data [29] to examine the
underlying characteristics of general pediatric ED utili-
zation—with a particular focus on youth identified as at
higher risk of MBH conditions compared to those who
are not. In our analysis, “children at higher risk of MBH
conditions” is defined using the Strengths and Difficulties
Questionnaire (SDQ), a validated screening tool that the
NHIS uniquely implemented in 2019 to gather compre-
hensive national mental health data among children. This
approach enables us to identify children at higher MBH
risk and to explore how a range of demographic, socio-
economic, and health-related factors influence overall ED
use—even when individual visits are not explicitly clas-
sified as MBH-related. In this study, we have two main
objectives: (1) to identify determinants associated with
ED utilization among all children, and (2) to examine
how these factors may differ among children at higher
risk of MBH conditions.
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Methods

Data source: National Health Interview survey

The National Health Interview Survey (NHIS), admin-
istered by the National Center for Health Statistics,
is designed to collect information on a wide range of
health-related topics, such as health status, healthcare
access and utilization, health behaviors, and health con-
ditions [29]. To ensure representativeness of the popula-
tion of the United States, the collected data is weighted
[29]. The survey’s topics and inquiries have evolved over
time, therefore the data collected each year is subject to
annual variation. The NHIS survey includes questions
for both adults and children within a household. The
Sample Child component of the NHIS focuses on chil-
dren under 18 years old with detailed questions about the
child’s health, development, and well-being. Parents or
guardians complete the questionnaire on behalf of their
children,youth and adolescents do not self-complete the
survey. For this study we only used the data from 2019
Sample Child Survey because it included the Strengths
and Difficulties Questionnaire (SDQ components. We
included children in the developmental periods of middle
childhood (ages 6 to 9 years, preadolescent phase (ages
10 to 13 years, and adolescence (ages 14 to 17 years old
similar to previous work investigating this pediatric pop-
ulation [43]. For each variable we have noted the specific
survey question identifiers parenthetically in the follow-
ing sections.

Outcome measures

This study focused on the factors associated with at least
one ED visit within the prior 12 months preceding the
survey (EMERG12MTC_C). From this variable, two out-
come variables were derived: one binary measure and
one ordinal measure. The binary variable was coded as (1,
child visited an ED at least one time in the previous 12
months; 0; they had not). The ordinal variable was coded
as (1, child visited the ED one time in the previous 12
months; 2, child visited the ED two times in the previ-
ous 12 months; 3, child visited the ED three times in the
previous 12 months; 4, child visited the ED four or more
times in the previous 12 months; and 0, they had not vis-
ited the ED).

Explanatory measures

Theoretical justification for variable selection

Our choice of explanatory measures was guided by the
Andersen and Aday Behavioral Model of Health Services
Use, which posits that health service utilization is influ-
enced by a combination of predisposing, enabling, and
need factors [1, 4—6]. In line with this framework, we
selected variables that capture a range of demographic,

socioeconomic, and health-related characteristics.
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Specifically, we included measures reflecting children’s
age, sex, insurance status, family economic context, as
well as indicators of ASD diagnosis and risk of MBH
conditions, as these factors are consistently recognized
in health services research as key determinants of care-
seeking behavior.

Classification of children at higher risk of MBH conditions

To define children at higher risk of MBH conditions in
our study population, we employed the SDQ compo-
nent of the NHIS — recognizing the SDQ’s established
reliability and utility for large scale epidemiological
studies [29]. Additionally, its inclusion in the 2019
NHIS was unique, as the SDQ is part of this national
survey on a rotating basis. In the NHIS dataset, the
SDQ total score (SDQTOT_C) is a continuous vari-
able ranging from 0 to 40, derived from four subscales:
emotional symptoms, conduct problems, hyperac-
tivity/inattention, and peer relationship problems.
While the SDQ also assesses a fifth subscale, prosocial
behavior, it is scored separately, as it measures positive
social behaviors rather than difficulties [29]. For this
study, we identified children at higher risk of MBH
conditions if their score was 16 or higher on the SDQ,
a cutoff informed by its validated categories to include
those in both the upper threshold of the borderline
and in the abnormal ranges. As noted by Vugteveen
et al. [42], the SDQ is not a diagnostic instrument but
rather provides a preliminary indication of potential
MBH concerns. Thus, by adopting a sensitive thresh-
old, our approach ensures that we capture children
who fall within the upper borderline range as well as
those scoring in the abnormal range, aligning with
our study’s goal of using the SDQ to identify children
at higher risk of MBH conditions and its associations
with emergency department utilization.

Coding methodology

After identifying the relevant factors, we recoded each
variable as binary indicators to facilitate clear interpreta-
tion in our multivariable models. Demographic variables
such as sex (SEX_C) and age (AGEP_C) were binarily
categorized to align with research conventions and to
capture potentially distinct usage patterns among sub-
groups (e.g., younger children versus older adolescents,
male versus female). In addition to standard demographic
measures, we included variables reflecting clinical need.
Children diagnosed with ASD (ASDEV_C), which
includes clinical diagnoses of ASD or pervasive develop-
mental disorder, were incorporated into our model. The
presence of this diagnosis was recoded as (1, reported
with ASD diagnosis), while the absence of these condi-
tions were recoded as (0, not reported with ASD diag-
nosis). Children at higher risk of MBH conditions were
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recoded as (1, child is at higher risk of MBH conditions;
0, child is not at higher risk of MBH conditions).

Health-related characteristics were also systemati-
cally coded. The child’s overall health (PHSTAT_C) was
recoded to distinguish between those reporting “good,
“fair’;, or “poor” health (coded as 1) and those reporting
“very good” or “excellent” health (coded as 0), including
“preferred not to answer” and nonresponses in the lat-
ter category. We defined our cutoff to include all chil-
dren with suboptimal perceived health—those reporting
“good,” “fair; or “poor” health—in contrast to children
with optimal health (“very good” or “excellent”), ensur-
ing a clear distinction between these groups. We also
included preexisting health conditions such as if a child
was reported as having diabetes (1, child has diabetes; O,
child does not have diabetes; DIBEV_C) and if the child
was reported as having asthma (1, child has asthma; O,
does not have asthma; ASEV_C).

Socioeconomic factors were represented by several
measures. Food security (FDSCAT4_C) was recoded
as (1, low food security; 0, not low food security). We
dichotomized the child’s usual care setting by (1, child’s
usual care setting is a doctor’s office or health center; 0,
child’s usual care setting is not a doctor’s office or health
center; USPLKIND_C). Additional factors such as the
child’s family reported difficulty paying bills (1, child’s
family reported difficulty paying bills; 0, family did not
report difficulty paying bills; PAYBLL12M_C) and if the
child’s family had private health insurance (1, family had
private health insurance; 0, family did not have private
health insurance; COVER_C) were recoded and included
in the analysis.

Taken together, these variables reflect the Andersen
and Aday model’s tripartite structure—predisposing (e.g.,
age, sex), enabling (e.g., insurance status, family eco-
nomic factors), and need (e.g., poor, fair, or good health,
risk of MBH conditions, chronic conditions)—allowing
us to assess their combined impact on pediatric ED utili-
zation in a comprehensive, theory-driven manner.

Statistical analysis

The data was analyzed in R (version 4.2.2) and the Sur-
vey package (version 4.1-1) was utilized to account for
the weights within the data. To understand the underly-
ing characteristics associated with ED visits within the
prior year, we created three models. The first model we
constructed was a binary logistic regression model to
determine significant characteristics of children visiting
the ED at least once, incorporating data for both children
with and without higher risk of MBH conditions. Follow-
ing this, we created an ordinal logistic regression model
to examine the factors associated with the varying num-
ber of visits to the ED among all the children in the data-
set. To focus on the unique characteristics of children at
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higher risk of MBH conditions, we developed a second
binary logistic regression model using data exclusively
from this subgroup. This focused approach allowed for
a more granular epidemiological insight into the distinct
factors driving ED utilization among children at higher
risk of MBH conditions.

For both our general and MBH-specific binary logistic
regression models, the outcome variable was defined as
whether a child visited the ED at least once in the past
12 months. In these analyses, we employed the svyglm
function from the Survey package. Using the svyolr func-
tion for the ordinal logistic regression model, we recoded
the dependent variable as an ordinal measure to repre-
sent the different frequencies of a child’s ED visits in the
past year. As the weighted sample size was large and rep-
resented a population of nearly fifty-million children in
the first two models, a = 0.001 was used for our popula-
tion level models to assess significance. In the model that
included only children at higher risk of MBH conditions,
a significant level of o = 0.05 was used because of the
smaller sample size.

Results

Descriptive statistics

The NHIS dataset included 6,301 children aged 6-17
years before applying survey weights. After applying the
survey weights, the sample size of children in the data-
set was 49,330,998, reflecting the estimated population
in the United States in 2019. The survey data indicated
that approximately 24,186,840 (49.0%) children were
identified as female. The average age of the children of
respondents was 11.95 years old (SD =3.47) and 34.1% of
the reported family income was over $50,000. Nearly 27.5
million children (57.7%) were reported to have private
health insurance. Most of the children (92.0%, approxi-
mately 45.4 million), were reported to have a primary
care setting at a doctor’s office, while about 4 million
(8.0%) did not. An estimate of 7,800,955 (15.8%) children
were reported to have been to the emergency department
at least once in the last twelve months. Out of the total
number of children in the survey, 1,475,257 (3.0%) were
reported as having ASD, while 3,252,731 (6.6%) were
reported to have higher risk of MBH conditions. These
descriptive statistics can be seen in Table 1. Table 5 in
the Appendix presents the distribution of ED visit fre-
quencies (0, 1, 2, 3, and 4 + visits) across all explanatory
variables included in the statistical models, with row per-
centages for each variable category.

Factors associated with at least 1 ED visit within the prior
year among all children

A binary logistic regression model was used to exam-
ine the factors associated with whether children had at
least one ED visit (Table 2). Among pediatric patients,
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Table 1 Characteristics of children between 6 years and 17 years
old; N, weighted = 49,330,998

Characteristic Participants,

weighted, n (%)
Age Mean=11.95,
SD=3.47
Sex
Male 25,144,158 (51.0)
Female 24,186,840  (49.0)

Financial Difficulties
Family reported difficulty paying bills
Family did not report difficulty paying bills
Health status
Reported as either poor, fair, or good

7,090,402 (14.4)
42,240,596  (85.6)

6,642,385 (13.5)

Not reported as either poor, fair, or good 42,688,613  (86.5)
Asthma status
Child has asthma 6,595,082 (134)

Child does not have asthma 42,735916  (86.6)

Insurance status

Child covered by private health insurance 27472949  (57.7)

Child not covered by private health insurance 20,159,299  (42.3)
Primary care setting

Doctor’s office or health center 45360457 (92.0)

Not a doctor’s office or health center 3,970,541 (8.0)
Emergency Department (ED) Visits
Been to the ED at least once in last year
Has not been to the ED in last year
ASD status
Child has ASD diagnosis
Child does not have ASD diagnosis
Mental and behavioral health status
Child is at higher risk of MBH conditions
Child is not at higher risk of MBH conditions

7,800,955
41,530,043  (84.2)

1,475,257 (3.0)
47,855,741

3,252,731 (6.6)
46,078,267
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those diagnosed with asthma (adjusted odds ratio (AOR)
=1.67, 99% CI 1.26 to 2.21) had higher odds of visiting
the ED. Children from families that reported difficulty
paying bills in the past 12 months (AOR =1.45, 99% CI
1.10 to 1.92) or had low food security (AOR =1.51, 99%
CI 1.14 to 1.99) also had significantly increased odds of
an ED visit. By contrast, children with private insurance
coverage had lower odds of ED utilization (AOR =0.67,
99% CI 0.53 to 0.86). Furthermore, children whose over-
all health was classified as poor, fair, or good had higher
odds to visit the ED (AOR =1.66, 99% CI 1.20 to 2.29).
Children at higher risk of MBH conditions had 1.66 times
higher odds to visit the ED (99% CI 1.12 to 2.46).

Factors associated with multiple ED visits within the prior
year among all children

An ordinal logistic regression model was employed to
assess factors associated with multiple ED visits during
the past year (Table 3). The intercept terms (e.g., “Inter-
cept: no visit | 1 visit”) mark the cutoff points between
categories of ED visit frequency and are not inter-
preted as predictors. Children whose overall health sta-
tus was reported as poor, fair, or good were more likely
to have multiple ED visits (AOR =1.70, 99% CI 1.23 to
2.36). Children with private insurance had a lower odds
of multiple ED visits (AOR =0.67, 99% CI 0.53 to 0.85).
In contrast, children from families experiencing finan-
cial difficulties (AOR =1.43, 99% CI 1.08 to 1.90) or low
food security (AOR =1.51, 99% CI 1.15 to 1.99), as well as
those with asthma (AOR =1.69, 99% CI 1.28 to 2.24), had
increased odds of visiting the ED multiple times. Further-
more, children identified as being at higher risk of MBH
conditions had 1.72 times higher odds to have repeated
ED visits (99% CI 1.15 to 2.58).

Table 2 Logistic regression model to predict factors associated with at least 1 ED visit within the prior year among all children

Factor Estimate SE t-value P value Odds ratio (99% Cl)
(Intercept) -1.82 0.21 -8.76 < 0.001 0.16 (0.10,0.28)
Child age is younger than 12 years old <01 0.10 0.00 0.999 1.00 (0.78, 1.28)
Sex is male -0.10 0.09 -1.03 0.30 0.91(0.72,1.15)
Health is classified as poor, fair, or good 0.51 013 4.04 <0.001 1.66 (1.20, 2.29)
Covered by private insurance -0.40 0.09 —4.23 < 0.001 0.67 (0.53, 0.86)
Family reported difficulty paying bills in last 12 months 037 0.11 346 <0.001 145(1.10,1.92)
Child has asthma 0.51 0.11 468 <0.001 1.67(1.26,2.21)
Child has diabetes 141 0.44 323 0.001 4.10(1.33,12.64)
Child has ASD diagnosis 0.03 0.24 0.14 0.892 1.03 (0.55, 1.94)
Child lived with an individual with substance use disorder 0.23 0.13 1.79 0.07 1.26 (0.90, 1.76)
Child has low food security 041 0.11 3.83 <0.001 1.51(1.14,1.99)
Child's primary care setting is doctor’s office/health center <01 0.21 0.00 0.999 1.00 (0.59,1.71)
Child is at higher risk of MBH conditions 0.51 0.15 3.31 <0.001 1.66(1.12,2.46)
Model statistics parameters

AIC 5096.5

Dispersion parameter 1.00
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Table 3 Ordinal logistic regression model to predict factors associated with multiple ED visits within the prior year among all children

Factor Estimate S.E. t-test P-value Odds ratio (99% Cl)
Intercept: no visit | 1 visit 1.82 02 8.88 <0.001 6.14 (3.63,10.40)
Intercept: 1 visit | 2 visits 299 0.21 14.06 < 0.001 19.82 (11.46,34.25)
Intercept: 2 visits | 3 visits 4.38 0.23 18.93 < 0.001 79.93 (44.04, 145.08)
Intercept: 3 visits | 4 visits 5.04 0.27 18.66 <0.001 154.98 (77.27,310.86)
Child age is younger than 12 years old 0.01 0.1 0.15 0.88 1.01(0.79,1 30)
Sex is male —0.08 0.09 -091 0.36 0.92(0.72,1.17)
Health is classified as poor, fair, or good 0.53 0.13 4.17 <0.001 1.70(1.23, 2. 36)
Covered by private insurance -04 0.09 -436 < 0.001 0.67 (0.53,0.85)
Family reported difficulty paying bills in last 12 months 036 0.11 332 <0.001 143 (1.08,1.90)
Child has asthma 052 011 4.81 < 0.001 1.69 (1.28, 2. 24)
Child has diabetes 1.14 037 3.09 0.002 3.12(1.21,8.02)
Child has ASD diagnosis <01 025 0 1 1.00 (0.53, 1.88)
Child lived with an individual with substance use disorder 0.23 0.13 1.73 0.08 1.26 (0.89,1.77)
Child has low food security 041 0.11 3.88 < 0.001 1.51(1.15,1.99)
Child's primary care setting is doctor’s office/health center —-0.01 0.21 —-0.06 095 0.99 (0.58,1.69)
Child is at higher risk of MBH conditions 0.54 0.16 348 < 0.001 1.72(1.15, 2. 58)
Model statistics parameters

Deviance 6879.81

Table 4 Logistic regression model to predict factors associated with at least one ED visit among children at higher risks of MBH

conditions within the prior year

Factor Estimate SE t-value P value Odds ratio (95% Cl)
(Intercept) 039 0.60 0.65 0.52 148 (0.31,7.02)
Child age is younger than 12 years old -0.12 0.28 -044 0.66 0.89(043,1.81)
Sex is male -0.83 0.31 —2.65 0.01 0.43(0.19,0.98)
Health is classified as poor, fair, or good 0.12 0.28 043 0.67 1.13(0.55,2.33)
Covered by private insurance -0.17 0.33 -0.52 0.60 0.84(0.36, 1.96)
Family reported difficulty paying bills in last 12 months 040 0.26 1.52 0.13 1.49(0.76, 2.93)
Child has asthma 0.80 0.29 2.74 0.01 2.23(1.05,4.74)
Child has diabetes 1.54 142 1.08 0.28 4.66(0.12,181.86)
Child has ASD diagnosis —0.06 0.35 -0.16 0.87 0.94 (0.39,2.31)
Child lived with an individual with substance use disorder 0.24 0.28 0.87 0.39 1.27 (062, 2.58)
Child has low food security 0.79 0.29 2.75 0.01 221 (1.05,4.63)
Child's primary care setting is doctor’s office/health center -1.51 0.54 -2.77 0.01 0.22 (0.05, 0.90)
Model statistics parameters

AIC 480.91

Dispersion parameter 1.05

Factors associated with at least 1 ED visit among children
at higher risks of MBH conditions within the prior year

For children at higher risk of MBH conditions, a binary
logistic regression model was developed to predict the
factors associated with having at least one ED visit in the
past 12 months (Table 4). Given the smaller population
sample of children at higher risk of MBH conditions or
being identified with ASD, we used a = 0.05 to assess
significance in this model. Results indicate that children
with asthma had higher odds of visiting the ED (AOR
=2.23, 95% CI 1.05 to 4.74). Children experiencing low
food security were also at increased odds (AOR =2.21,
95% CI 1.05 to 4.63), while male children had lower odds
to visit the ED (AOR =0.43, 95% CI 0.19 to 0.98). Addi-
tionally, having a usual place for care was associated with

lower odds of an ED visit (AOR =0.22, 95% CI 0.05 to
0.90).

Discussion

This study identifies factors associated with ED utiliza-
tion among all children and provides unique insight into
the subpopulation of children at higher risk of MBH
conditions, illustrating how their ED utilization patterns
compare to the broader pediatric population. Although
our study focuses on children at higher risk of MBH con-
ditions rather than exclusively on specific MBH-related
ED visits, the widespread increase in MBH-related vis-
its to EDs [32] underscores the importance of leveraging
national data to identify population characteristics and
understand ED utilization patterns of children at higher
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risks for MBH conditions. Our models showed that chil-
dren at higher risk of MBH conditions were significantly
more likely to present to the ED. Additional factors,
including insurance status, preexisting health conditions,
and financial difficulties, were also significantly associ-
ated with ED utilization among all U.S. children.

In our analysis, we included covariates that may impact
a child’s odds of presenting to the ED, aligning with the
Andersen and Aday framework. This approach considers
how healthcare utilization is influenced by predisposing
factors (e.g., demographic characteristics), enabling fac-
tors (e.g., access to care), and need factors (e.g., health
status). Through this lens, our study examines how these
covariates interact to shape patterns of ED use among
pediatric populations. For example, while prior research
demonstrates that conditions such as asthma and diabe-
tes are prevalent among pediatric populations [11, 28],
with some studies highlighting mental health comor-
bidities in children with diabetes [36], the relationship
between these conditions and ED utilization among
youth at higher risk of MBH conditions remains an area
requiring further exploration. Although diabetes did not
reach statistical significance in our models, it was very
close, suggesting that future studies might explore poten-
tial confounders or use alternative modeling strategies to
better understand this association. Our findings indicate
pediatric patients with other comorbidities have higher
odds of ED visits. Specifically, in the overall U.S. popula-
tion, we found that children with reported poor, fair, or
good health had increased odds of at least one ED visit
and multiple ED visits—a pattern not observed among
children at higher risk of MBH conditions. Similarly, chil-
dren with asthma had higher odds of at least one ED visit
in both the overall U.S. sample and the MBH subgroup,
and asthma was also linked to higher odds of multiple ED
visits within the overall population.

Furthermore, insurance status also played a role, as
privately insured children displayed lower odds of visit-
ing the ED at least once or multiple times compared to
uninsured or publicly insured children, echoing prior
studies showing that the lack of private insurance is cor-
related with increased ED utilization [16, 40]. Hoge et al.
[22] and Bommersbach et al. [9] also found that health
insurance coverage among children with MBH condi-
tions, in particular, those with public health insurance,
may be associated with higher odds of presenting to
the ED. Our models indicate that financial difficulties
and food insecurity—which are forms of material hard-
ship [33]-were significantly associated with increased
odds of ED visits among all children. Prior research has
demonstrated material hardship’s role as a critical mea-
sure for economic vulnerability [35] and is significantly
correlated with higher ED visit probabilities [17]. How-
ever, in the model focusing on children at higher risk of
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MBH conditions, only food insecurity remained a signifi-
cant predictor. Given that past research which has found
material hardship to be a precise predictor of adverse
mental health outcomes [7, 39], future studies should
further explore the mechanisms linking financial insta-
bility to ED utilization and assess targeted interventions
to mitigate these risks. Overall, our results are consistent
with the findings of previous literature regarding the link
between a child’s health condition, insurance status, and
financial challenges and ED utilization patterns.

In the models representing all children, our findings
indicate that children at higher risk of MBH conditions
exhibit significantly higher odds for at least one ED visit
and for multiple visits. This aligns with prior literature
showing children with MBH conditions are outpacing
those without MBH conditions in ED utilization [9, 21,
23]. It is important to note that our models did not dif-
ferentiate between ED visits specifically related to MBH
concerns (e.g., depression, suicidal ideation, aggressive
behavior) and visits for other medical conditions (e.g.,
asthma, infections). Children at higher risk of MBH con-
ditions may utilize the ED for a wide range of reasons,
many of which may be unrelated to their MBH status.
However, all children at higher risk of MBH conditions
may benefit from tailored support services, such as men-
tal health specialists, to address their unique needs dur-
ing a healthcare encounter. Notably, while our overall
models of the U.S. pediatric population (Tables 2 and 3)
found that having a doctor’s office or health center as the
usual place of care was not significantly associated with
the odds of any ED visit or multiple ED visits, our sub-
population analysis of children at higher risk of MBH
conditions (Table 4) revealed this factor to be signifi-
cantly associated with lower odds of ED use. This finding
is consistent with prior research showing that children
who lack regular, continuous care—often due to not
consistently seeing the same primary care provider—are
more likely to rely on the ED than those with established,
ongoing care relationships [12, 20, 22]. Future research
should explore utilization patterns among children at
higher risk of MBH conditions—specifically examining
whether subsets of this population predominantly seek
care for MBH concerns, while others use the ED for non-
MBH medical needs. Such research could elucidate the
role that consistent, continuous care plays in improving
care for this pediatric subpopulation.

Taken together, these findings illustrate the link
between low continuity of care and higher overall ED
utilization, as children at higher risk of MBH conditions
are more likely to have multiple ED visits (Table 3). While
previous research underscores the value of equipping
EDs with dedicated resources and trained healthcare spe-
cialists to effectively address pediatric MBH needs [9, 41],
our results also reinforce the theoretical value of early
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detection and proactive intervention—a position similarly
supported by Koning et al. [24]. Within the ED context
itself, the Andersen and Aday model [1, 4-6] offers a
framework for improving care experiences for children
with or at higher risk of MBH conditions. Such strategies
could include sensory accommodations for children with
ASD and structured protocols tailored to pediatric MBH
patients or those at higher risks. In this way, early iden-
tification complements enhanced in-ED support: while
emergency departments must be equipped to address
the immediate needs of children at elevated risk for MBH
conditions, appropriate outpatient follow-up and access
to community-based resources are essential to sup-
port the ongoing needs of these children—whether their
emergency visit was due to MBH concerns or other med-
ical issues. Collectively, these strategies may enhance the
quality of care for youth with higher risk of MBH condi-
tions across healthcare settings.

Limitations and future work

There are several limitations to be considered for the
generalizability and implications of this study. We identi-
fied children at higher risk of MBH conditions based on
the SDQ scores, which, as a screening tool, only indicates
higher risk of underlying mental or behavioral health
difficulties and may not reflect actual MBH diagnoses
or conditions. This measure of risk of MBH conditions
reflects a wide range of psychosocial challenges that may
overlap with or be distinct from conditions such as ASD.
Additionally, the NHIS data does not indicate whether an
ED visit was related to MBH or other non—-MBH-related
concerns. As our results show, children at higher risk of
MBH conditions are more likely to visit the ED at least
once and to have multiple visits. It is worth noting that
our models did not identify a significant association
between ASD and the odds of ED utilization compared
to children without ASD-a finding that may be influ-
enced by the broader classification of MBH risk based
on SDQ scores. In this manner, the ‘higher risk of MBH
conditions’ variable may encompass a wide spectrum of
psychosocial difficulties that not only overlap with ASD
symptoms but also contribute to ED utilization indepen-
dently of an ASD diagnosis. Nonetheless, as past research
has found significantly higher ED utilization among chil-
dren with ASD [25], future work should investigate the
overlap of autism and other psychosocial factors con-
tributing to ED utilization. Although race and ethnicity
indicators are available in the NHIS dataset and may cap-
ture additional unmeasured influences on pediatric care
pathways, we ultimately excluded these variables from
the final analysis. In the dataset, the impact of race was
largely mediated by other variables and other enabling
characteristics,including race as a predictor risked redun-
dancy and potential confounding.
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Furthermore, our results show that children at higher
risk of MBH conditions—a identified through a validated
screening tool rather than a formal diagnosis—are more
likely to visit the ED at least once and are more likely to
have multiple visits. This brings attention to a key con-
tribution of this work: by analyzing survey data such as
the NHIS, which can include parent- or self-reported
mental health indicators (in our study, it was the parent-
reported SDQ), we can identify a broader group of at-risk
children who may otherwise be unknown to have higher
risk of MBH conditions and be overlooked in EHR clini-
cal records. Previous studies have often focused on ED
utilization using EHR data which has classified visits as
a MBH pediatric visit or not a MBH pediatric visit. This
has important implications not only for ED clinicians
and administrators, but also for primary care providers,
health system and health insurance administrators, and
public health practitioners. Specifically, early identifica-
tion of children at higher risk of MBH conditions could
facilitate timely and appropriate referrals to MBH-spe-
cific care. Future work should explore integrated, multi-
sectoral strategies—involving primary care, community
services, and public health systems—to implement pro-
active interventions that bridge ED care with commu-
nity-based support services. The NHIS data used in this
analysis was collected before the COVID- 19 pandemic,
so future analysis should evaluate how ED utilization pat-
terns among children at elevated risk of MBH conditions
may have changed after the pandemic.

Conclusions

Using the NHIS 2019 data, this study examined factors
affecting ED utilization, specifically focusing on children
at higher risk of MBH conditions. Although the increas-
ing prevalence of MBH conditions in children has led to
a greater demand for ED services related to mental and
behavioral health [10, 21, 23, 26, 34, 38], our findings indi-
cate that children who are at higher risk of MBH condi-
tions—regardless of formal diagnosis— are also significantly
more likely to have higher overall ED utilization. While
this trend poses challenges for the healthcare system, it
also offers a valuable opportunity to innovate care mod-
els, enhance resource allocation, and ultimately improve
outcomes for this population. As the results of this study
show, factors such as preexisting health conditions, insur-
ance status, and financial difficulties are significant factors
which increase a child’s odds to visit the ED. Developing a
comprehensive understanding of the characteristics of chil-
dren who frequently use ED services can inform targeted
interventions and innovative care strategies. In particular,
leveraging predictors such as elevated SDQ scores can
help identify children at higher risk of MBH conditions,
enabling timely outpatient support and preventative care
that extends beyond the emergency department setting.
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Table 5 Distribution of ED visit frequency (row percentages) for each binary coded explanatory variable

Variable 0 Visit (%) 1Visit (%)  2Visit (%)  3Visit (%) +4 Visit (%)
Child age is younger than 12 years old 843 9.7 46 06 08
Child age is 12 years old or older 838 10.6 39 09 0.8
Sex is male 843 10.0 4.2 08 0.7
Sex if female 838 10.3 4.3 0.7 0.9
Health is classified as poor, fair, or good 717 16.8 6.2 2.5 28
Health is not classified as poor, fair, or good 86.0 9.1 4.0 04 0.5
Covered by private insurance 879 80 32 0.5 04
Not covered by private insurance (including public insurance and no 786 132 5.7 1.1 14
insurance)

Family reported difficulty paying bills in last 12 months 752 16.1 53 14 20
Family did not report difficulty paying bills in last 12 months 855 9.2 4.1 0.6 0.6
Child has asthma 74.1 16.0 55 16 2.8
Child does not have asthma 85.6 9.2 4.1 0.6 0.5
Child has diabetes 46.6 36.3 9.0 39 4.2
Child does not have diabetes 84.1 10.1 43 0.7 08
Child has ASD diagnosis 76.7 15.0 38 19 26
Child does not have ASD diagnosis 84.2 10.0 43 0.7 08
Child lived with an individual with substance use disorder 76.8 143 55 0.6 28
Child did not live with an individual with substance use disorder 849 9.7 4.1 0.7 0.6
Child has low food security 739 16.0 6.4 19 1.8
Child does not have low food security 86.3 8.8 38 0.5 0.6
Child's primary care setting is doctor’s office/health center 84.1 10.1 4.2 0.8 0.8
Child's primary care setting is not a doctor’s office/health center 818 11.2 5.1 0.2 1.7
Child is at higher risk of MBH conditions 68.6 15.8 8.2 32 4.2
Child is not at higher risk of MBH conditions 85.0 9.8 40 06 06
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