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Abstract

Emerging evidence suggests that emotion regulation (ER) impairment in those with ASD is
associated with poor mental health. This study used the Emotion Dysregulation Inventory, a new
norm-referenced ER measure with clinical cut-offs, developed and validated in ASD and non-ASD
samples, to establish rates of ER impairment and understand its association with psychiatric
service use in ASD. Parents of 6-17 year olds in three well-characterized samples (nationally
representative US 7= 1,000; community ASD n=1,169; inpatient ASD n=567) completed a
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battery of questionnaires about their child. The prevalence of ER impairment was significantly
higher in the ASD groups compared to the nationally representative sample and highest in the
psychiatric Inpatient ASD group. The community ASD and inpatient ASD samples were four and
seven times more likely, respectively, to exceed clinical cutoffs for emotional reactivity than the
general US sample. Similarly, history of psychiatric hospitalization, recent emergency services use
(police contact, emergency room visits, or in-home crisis evaluations for emotional or behavioral
concerns in the past 2 months), and psychotropic medication prescriptions were significantly
higher in the ASD groups. ER impairment was significantly associated with all forms of
psychiatric service use, after controlling for demographics (age, sex, race), co-occurring
intellectual disability, and ADHD symptoms. This is the first large-scale study to document
substantially higher rates of ER impairment in youth with ASD compared to the general
population. The importance of ER impairment is underscored by its association with higher
utilization of inpatient, emergency, and medication services in ASD, after accounting for
demographics and ADHD-related symptoms.

Lay Summary:

This study compared problems with emotion regulation in large samples of youth with and without
ASD. An ASD community sample had two to four times more youth with clinically elevated
regulation impairments compared to youth without ASD. Emotion regulation impairment was also
related to using psychiatric hospitalizations, emergency services, and medications in the ASD
group. This study suggests that screening for emotion regulation difficulties in ASD is important
and treatment may have a wide ranging impact.

Keywords
autism spectrum disorder; emotion regulation; outcomes; inpatient; psychotropic medication

Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by social-
communication difficulties and the presence of restricted and repetitive behaviors, interests,
and sensory differences [American Psychiatric Association, 2013]. A diagnosis of ASD has
been associated with significant health-care expenditures across the lifespan [Croen, Najjar,
Ray, Lotspeich, & Bernal, 2006]. In an analysis of health-care records, youth with ASD
were seven times more likely to have outpatient psychiatric visits, and mean health-care
costs were 45% higher for youth with ASD compared to non-ASD youth with a psychiatric
diagnosis. Psychotropic medication usage was thought to be a contributing factor given that
the youth with ASD in this sample were almost nine times more likely to take psychotropic
medications [Croen et al., 2006]. One-third to nearly two-thirds of youth with ASD are
prescribed at least one psychotropic medication [Rosenberg et al., 2010; Spencer et al.,
2013]. Although two atypical antipsychotics are FDA-approved for the treatment of
irritability in ASD, many other medications are used off-label and polypharmacy is wide-
spread [King, Rynkiewicz, Janas-Kozik, & Tyszkewicz-Nwafor, 2020]. Furthermore,
children and adolescents with ASD are nine times more likely than their non-ASD
counterparts to require emergency room visits for psychiatric reasons [Kalb, Stuart,

Autism Res. Author manuscript; available in PMC 2022 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Conner et al.

Page 3

Freedman, Zablotsky, & Vasa, 2012] and 12 times more likely to require psychiatric
hospitalization [Croen et al., 2006]. Twelve percent of youth with ASD will require
psychiatric hospitalization by the time they turn 21 [Mandell, 2008].

Some factors associated with inpatient and emergency service utilization in ASD have been
identified. Individual characteristics include lower income, later age of ASD diagnoses,
older age, lower adaptive functioning, and greater social-communication deficits [Mandell,
2008; Righi et al., 2018; Turcotte, Shea, & Mandell, 2018]. Co-occurring psychiatric
conditions have also been shown to increase the risk of psychiatric hospitalization [Mandell,
2008; Righi et al., 2018] and emergency room visits [Kalb et al., 2012], but with no
consistency in the type of co-occurring condition. For example, the top two conditions
associated with psychiatric hospitalization included attention-deficit hyperactivity disorder
(ADHD) and obsessive compulsive disorder in the study by Mandell [2008] and mood
disorders, sleep disorders, and disruptive behavior disorders in the study by Righi et al.
[2018], whereas Kalb et al. [2012] found a composite of externalizing disorders and
psychatic disorders to be most predictive of emergency room visits. Overall, there remains a
need to better understand factors associated with hospitalization and the use of emergency
services, particularly those that may be modifiable.

Emotion Regulation

Emotion regulation (ER) impairment may be a transdiagnostic risk factor for the use of
psychotropic medications, emergency services, and psychiatric hospitalization. ER is
defined as an individual’s ability to modulate the experience and expression of emotions in a
way that is socially acceptable and in line with personal goals [Gross & Thompson, 2006].
Mounting evidence suggests that ER is impaired in ASD. Individuals with ASD may have a
propensity for impaired ER, given common difficulties with emotion identification in self
and others, perspective taking, reading social situations, and response inhibition [Mazefsky
et al., 2013]. In fact, core features of ASD such as social difficulties and repetitive behaviors
have been linked to ER impairment [Berkovits, Eisenhower, & Blacher, 2017; Samson,
Hardan, Lee, Phillips, & Gross, 2015]. Observational studies of children in response to
structured tasks have found that children with ASD exhibited stronger and longer negative
emotional reactions to triggering events, and used more unconstructive strategies like
avoidance, yelling, and hitting a toy during a frustrating task as compared to typically
developing children [Jahromi, Meek, & OberReynolds, 2012]. Adolescents and adults with
ASD have been found to overly rely on traditionally maladaptive ER strategies, including
avoidance and rumination, and to less frequently use adaptive strategies such as reappraisal
[Cai, Richdale, Uljarevic, Dissanayake, & Samson, 2018; Samson, Wells, Phillips, Hardan,
& Gross, 2015].

Prior research also suggests that youth with ASD are more likely than non-ASD youth to
have psychiatric diagnoses [Joshi et al., 2010; Salazar et al., 2015]. This is important given
that psychiatric comorbidities have been implicated as a factor related to hospitalization,
emergency services, and medication prescription in ASD, and a growing body of research
suggests that ER is associated with a higher likelihood of co-occurring psychiatric disorders
and problems [Cai et al., 2018; Charlton, Smith, Mazefsky, & White, 2020]. The association
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between ER and psychiatric symptoms has also been supported when ER was measured
using a new measure of emation dysregulation validated in ASD, called the Emotion
Dysregulation Inventory [EDI; Mazefsky, Yu, White, Siegel, & Pilkonis, 2018]. For
example, concurrent validity of the EDI was supported by positive correlations with
measures of internalizing and externalizing symptoms (Child Behavior Checklist and
Aberrant Behavior Checklist) in both ASD and non-ASD samples [Mazefsky, Yu, &
Pilkonis, 2020; Mazefsky et al., 2018,b]. Similar findings have been reported in other
samples as well, such as a positive correlation between EDI scores and a measure of overall
psychiatric burden in a sample of minimally verbal children and adolescents with ASD
[Plesa Skwerer, Joseph, Eggleston, Meyer, & Tager-Flusberg, 2019].

Because of complexities in the differential diagnosis of psychiatric conditions in ASD
[Mazefsky et al., 2012; Witwer & Lecavalier, 2010], as well as inconsistencies in prior
research on which particular co-occurring disorder is related to psychiatric service use
outcomes, it would be helpful to understand whether ER impairment (the possible
underlying mechanism) is also associated with a greater likelihood of high intensity
psychiatric services and medication use. This question would be most appropriately
addressed with a measure like the EDI, which offers clinical cut-offs that may provide an
option for screening. Importantly, unlike other ER questionnaires used in earlier ASD
research [Chetcuti, Uljarevi¢, & Hudry, 2019], the EDI is norm-referenced, validated in
ASD, and designed for use across all verbal and intellectual abilities [Mazefsky, Day, et al.,
2018; Mazefsky, Yu, et al., 2018]. Because it is also validated in the general population,
there is a new opportunity to compare ER across samples of youth with ASD and general
population youth.

Therefore, the purpose of the current study is to: (a) compare rates of psychiatric
hospitalization, emergency services, and psychiatric medication utilization across a
community-based sample of youth with ASD, youth with ASD admitted for psychiatric
hospitalization, and a US Census-matched youth sample; (b) compare rates of ER
impairment across these three samples; (c) investigate whether ER impairment predicts
hospitalization, emergency service use, and psychiatric medication utilization in ASD, above
and beyond demographics (e.g., age, sex, race), presence of ID, and ADHD symptoms.
ADHD symptoms were included in the model given their prominence and clinical impact in
ASD [Reiersen & Todd, 2008], and because prior ADHD research suggests that
nonemotional self-regulation impairment can also lead to poor mental health and poor
overall outcomes in adulthood [Molina et al., 2009]. The goal was to more conservatively
estimate the role of ER by accounting for other potentially important aspects of self-
regulation difficulties such as attentional/inhibitory control that are commonly impaired in
ASD. It was hypothesized that ER impairment and use of psychotropic medications,
emergency services, and psychiatric hospitalization would be significantly more prevalent
among ASD groups, and highest in the inpatient ASD sample. Further, it was hypothesized
that ER impairment would be significantly associated with the use of inpatient, emergency,
and medication psychiatric services in the ASD groups after controlling for demographics,
ability level, and ADHD symptoms.
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Methods

Participants

The samples were collected for development of the Emotion Dysregulation Inventory (RO1
HDO079512-05 PI: Mazefsky). The samples were intended to be representative of the
population from which they were sampled rather than matched to each other on
demographics.

Inpatient psychiatric ASD sample (Autism Inpatient Collection).—The Autism
Inpatient Collection (AIC) is a six-site study of patients admitted to specialized inpatient
psychiatric units for youth with ASD. The full methods of the AIC have been published
[Siegel et al., 2015]. The AIC includes participants between the ages of 420 years old,
although for the purposes of this study only participants 6-17 years old were included to
match the age range of the other two samples (excluded 7= 58). Inclusion in the AIC
required confirmation of ASD diagnosis by the Autism Diagnostic Observation Schedule-2
[ADOS-2; Lord et al., 2012]. When assessing the role of ADHD symptoms on the
relationship between these outcomes and ER impairment, participants from Year 3 of AIC
(when the Child Behavior Checklist was added) and onward were included in analyses (n =
335). AIC exclusion criteria included the lack of availability of a caregiver proficient in
English or prisoner status for the individual with ASD.

Community ASD sample (Interactive Autism Network).—Participants were
recruited through the Interactive Autism Network (I1AN), an online registry developed to
support Internet-based research studies, in order to provide a sample representative of
parents of youth with professional ASD diagnoses that was recruited outside of a clinical
setting. Participants in IAN’s registry were invited to complete this study if they had a Social
Communication Questionnaire-Lifetime Version [SCQ; Rutter, Bailey, & Lord, 2003] score
> 12 and were between the ages of 6-17 years old. The SCQ is a 40-item caregiverreport
questionnaire of Yes/No questions that measures ASD symptoms over a person’s lifetime.
While prior research has debated which cutoff to use for the SCQ, some research has
advocated using the lower cutoff of =12 with younger populations and those with higher
verbal ability [Corsello et al., 2007; Norris & Lecavalier, 2010]. The SCQ has shown strong
discriminative validity between those with and without ASD, including sensitivity >0.80,
when using the =12 cutoff [Corsello et al., 2007]. Parent-reported professional diagnosis of
ASD has been verified by medical records in previous research [Daniels et al., 2012].
Community professional diagnosis of ASD has also been validated [Lee et al., 2010; Marvin
et al., 2014] and the distribution of participants in IAN on ASD measures replicates those
seen in other, clinically defined research samples [Lee et al., 2010]. To be included in the
IAN registry, caregivers were required to provide evidence of a community diagnosis of
ASD. Invitations to participate in this study were sent to 11,648 registrants; 9,926 did not
respond, 1,642 expressed an interest, and 1,323 participated. Of the 1,323 participants, 1,169
(88.36%) completed all of the measures in the current study and were thus included.
Inclusion criteria included the ability to read in English.

Autism Res. Author manuscript; available in PMC 2022 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Conner et al.

Measures

Page 6

US census-matched general youth population sample (YouGov).—Participants
were recruited from YouGov, a web-based polling company, to obtain a general population
sample of parents of youth representative of the US Census. YouGov collected data from
1,000 caregivers representative of the US population of adults with related children in the
household, ages 6-17. YouGov staff interviewed 1,055 respondents, who were then reduced
to a sample of 1,000 to produce the final dataset, as described in detail in the study by
Mazefsky et al. [2020]. In brief, simple random sampling and weighted propensity scores
based on a stratification of gender, age (4-categories), race (4-categories), education (4-
categories), and US region were applied to create a final data set matched to the US Census
American Community Survey [US Census Bureau, 2016] from the over two million
registered US users.

Demographics and Service Utilization.—The demographic questionnaire collected
information on the child and caregiver, including race, ethnicity, and sex. Caregivers were
also asked about their child’s verbal ability and 1Q. In addition, caregivers completed several
questions about current and past use of psychiatric and emergency services, which were
combined into the following dichotomous variables: whether the child had any previous
psychiatric hospitalizations, current psychotropic medication use (use of any antipsychotic,
anti-depressant, mood stabilizer, or anxiolytic), and whether the child accessed emergency
services in the past 2 months (police contact, emergency room visits for emotional or
behavioral concerns, or in-home crisis evaluations). Medication categories were selected that
are most commonly utilized to manage some aspect of ER. Stimulant medications were not
included given their primary indication for inattention and hyperactivity, which would be
considered other (non-ER) aspects of self-regulation. However, we conducted a sensitivity
analysis including stimulants which found that the pattern of results did not change (e.g.,
significant predictors were the same with and without stimulants in the model; results
available upon request).

Child Behavior Checklist (CBCL).—The CBCL is a parent-reported questionnaire of
psychiatric symptoms for youth age 6-18 years old [Achenbach & Rescorla, 2001]. Items
are rated based on the past 6 months on a 3-point Likert scale as either 0 = Not True, 1 =
Somewhat or Sometimes True, or 2 = Very True or Often True. The CBCL has been widely
used and is considered well-validated, including in ASD samples [e.g., Stratis & Lecavalier,
2017]. For this study, we used the ADHD Problems scale £score (M =50; SD=15)asa
measure of ADHD symptoms.

Emotion Dysregulation Inventory (EDI).—The EDI is a valid, change sensitive, 30-
item informant questionnaire for individuals of at least 6 years of age [Mazefsky et al., 2020;
Mazefsky, Day, et al., 2018; Mazefsky, Yu, et al., 2018]. The EDI was developed using item
response theory (IRT) analysis and none of the final items had evidence of differential item
functioning (e.g., psychometric biases) by gender, age, intellectual ability, or verbal ability,
making it suitable for use across heterogeneous populations. Parents rate how much of a
problem each item has been in the past 7 days on a 5-point scale ranging from Not at all = 0
to Very Severe = 4. The EDI is comprised of a primary 24-item Reactivity scale and a 6-item
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Dysphoria scale. The Reactivity scale measures intense, rapidly escalating, and sustained
emotional reactions, while the Dysphoria scale measures low positive affect, sadness, and
unease. Raw scores can be converted into theta scores or #scores based on a sample of 1,755
youth with ASD [Mazefsky, Yu, et al., 2018] or based on a sample of 1,000 youth matched
to the US census [Mazefsky et al., 2020]; the latter can be considered general population
norms [Mazefsky et al., 2020]. The autism #score conversions were used in this study,
which provide greater sensitivity to more severe manifestations of ER impairment
[Mazefsky et al., 2020]. 7-scores have a mean of 50 and SD of 10. Clinical cut-offs for the
EDI are based on scoring +1 SD above the general population mean, or a #score of 60 based
on general population conversions. For Reactivity, a £score of 60 based on the general
population norms corresponds to a raw score of 26, which is a £score of 46.4 based on the
autism/clinical conversions. For Dysphoria, a £#score of 60 based on the general population
norms corresponds to a raw score of 6, which is a £score of 52.2 based on the autism/
clinical conversions.

For the inpatient ASD sample, data were collected during the hospital stay. Caregivers who
consented within 10 days of admission were enrolled and completed a questionnaire battery
while their child was hospitalized. The community ASD and US Census-matched samples
completed the questionnaires online.

Aim 1.—To compare rates of dichotomous inpatient psychiatric and emergency services,
and psychotropic medication use (history of psychiatric hospitalizations, use of emergency
services in the past 2 months, and psychotropic medications use) across the three groups,
logistic regressions were run with sex and race as covariates.

Aim 2.—Table 1 includes demographic and descriptive data. The percentage of participants
in each group with scores above the clinical cutoff on the EDI was visually depicted in a pie
chart (see Fig. 1). A one-way ANOVA was used to compare EDI scores between the three
groups after controlling for sex and race. Planned comparison post hoc tests were also
examined for any significant ANOVA findings.

Aim 3.—In order to investigate whether ER impairment is a predictor of psychiatric
hospitalization, emergency services use, and medication use among those with ASD, we first
performed receiver operating characteristics (ROC) analyses for each of the three service
outcomes to explore the validity of ER impairment in predicting service use. Next, we
completed logistic regressions in Community and Inpatient ASD groups separately where
the presence or absence of services was used as dichotomous dependent variables.
Covariates consisted of demographic factors (age, sex, race, and ID) entered at the first step,
followed by parent- reported ADHD symptoms (CBCL ADHD Problems #score) at step
two, and ER impairment (EDI-Reactivity £score) at the final step. Each regression was then
re-run with the EDI-Dysphoria score at the final step.
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Results

Aim 1: Prevalence of Inpatient, Emergency, and Medication Psychiatric Services

Reported history of psychiatric hospitalization (B = 5.89; P <0.001), emergency service
utilization in the prior 2 months (B = 17.59; P <0.001), and psychotropic medication use (B
=10.08; P <0.001) all significantly differed by group. When examining the percent of each
sample that endorsed each service, the general US sample was lowest, followed by the
Community and the Inpatient ASD groups, which had the highest level of each service
surveyed (See Fig. 1).

Aim 2: Prevalence of ER Impairment

As shown in Figure 2, the Community ASD group had nearly four times more youth in the
clinically elevated range for EDI Reactivity (EDI-R = 53.2% vs. 13.6%) and twice the
number of youth in the clinical range for EDI Dysphoria than the general US sample (EDI-D
= 32.1% vs. 15.1%). As expected, an even higher proportion of the ASD inpatient sample
had clinically elevated scores on both measures (EDI-R = 92.9%; EDI-D = 71.3%).
Accordingly, group average scores differed by about 1 SD on the EDI-R (General US Mean
=38.00, SD=7.85; Community ASD Mean =47.14, SD = 8.46; Inpatient ASD Mean =
58.75, SD = 8.16) and differed slightly less on the EDI-D (General US Mean =43.11, SD =
7.80; Community ASD Mean =48.27, SD = 8.77; Inpatient ASD Mean =55.52, SD = 8.41).
Of note, the Community ASD Mean was in the clinical range for Reactivity.

EDI-R scores significantly differed between the three groups (F(2,2731) = 1082.43; P <
0.001). Neither sex nor race were significant covariates. Planned contrasts revealed that both
ASD groups had significantly higher EDI-R scores (#2483.93) = 37.46; £ <0.001) than the
General US group, and that the Inpatient ASD group scores were significantly higher than
the Community ASD group (41734 = 27.13; P <0.001). Similarly, EDI-D significantly
differed between the groups (£2,2731) = 379.23; P <0.001), with neither sex nor race as
significant covariates. Planned contrasts indicated that the ASD groups combined scored
higher on EDI-D scores than the General US group (#23s2.84) = 22.64; P <0.001), and that
Inpatient ASD group scores were significantly higher than the Community ASD group
(1'(1734) =16.37; P <0.001).

Aim 3: Association between ER Impairment and Service Use in ASD

We conducted ROC analyses with the ASD samples using the EDI-R and EDI-D as
predictors of psychiatric hospitalization, using emergency services, and psychotropic
medication use. The area under the curve (AUC) analyses for using emergency services in
the past 2 months were significant (EDI-R AUC = 0.80, 95%CI = 0.77-0.82; EDI-D AUC =
0.69, Cl = 0.66-0.72), as were AUCs for a history of inpatient psychiatric hospitalizations
(EDI-R AUC =0.75, Cl = 0.72-0.78; EDI-D AUC = 0.68, Cl = 0.65-0.71) and psychotropic
medication use (EDI-R AUC =0.72, Cl = 0.70-0.75; EDI-D AUC = 0.65, Cl = 0.62-0.68).

Prior Psychiatric Hospitalizations

In the Community ASD group, the likelihood of having been psychiatrically hospitalized
was significantly associated with older age, being White, having ID, and higher EDI-R
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scores (See Table 2). With the Inpatient ASD group, only older age and having ID were
associated with prior hospitalization.

When EDI-D was in the model instead of EDI-R, the same variables (with the addition of
higher ADHD symptom scores) were associated with psychiatric hospitalizations in the
community ASD sample (See Table 3). In the inpatient ASD sample, again only older age
and having ID were associated with prior psychiatric hospitalization.

Emergency Services Use

When predicting factors associated with emergency services use in the past 2 months, older
age, being White, and higher EDI-R scores were significantly associated with using
emergency services in the community ASD sample. For the inpatient ASD sample, older
age, having 1D, and higher EDI-R scores were significantly associated with using emergency
services in the last 2 months.

In the model with the EDI-D instead of EDI-R, being White and higher EDI-D scores were
significantly associated with using emergency services in the past 2 months in the
Community ASD group. In the Inpatient ASD group, the same factors (older age, having 1D)
were significantly associated with emergency service use; however, EDI-D was not a
significant predictor.

Psychotropic Medication Use

Older age, higher ADHD symptom scores, and higher EDI-R scores were significantly
associated with using psychotropic medication in the Community ASD group. In the
Inpatient ASD group, only older age and higher EDI-R scores were associated with
psychotropic medication use.

In the model with EDI-D instead of EDI-R, the same variables (older age, higher ADHD
symptom scores) were significantly associated with medication use in the community ASD
sample, except EDI-D was not a significant predictor. For the inpatient ASD sample, again,
older age and higher EDI-D scores were associated with medication use.

Discussion

The purpose of the current study was to compare rates of ER impairment and use of
psychiatric hospitalization, emergency services, and psychotropic medication use across
three large samples, community and hospitalized youth with ASD and a general youth
sample, as well as to assess whether ER impairment is associated with these outcomes in
ASD. Results confirmed a significantly higher prevalence of ER impairment in the
Community ASD group than a US Census-matched group, and a significantly higher
prevalence of ER impairment in an Inpatient ASD sample than both the Community ASD
and US Census-matched groups. This study is the first to compare the prevalence of ER
impairment in large samples of youth with and without ASD and supports prior research
suggesting that youth with ASD are more likely to have ER impairment. Strikingly, even a
community-based sample of ASD youth had mean Reactivity scores in the clinical range,
and was four times more likely to have clinically elevated levels of ER impairment as
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compared to general population youth. Youth with ASD who are in an inpatient psychiatric
setting had the highest levels of ER impairment, which further supports the link between ER
and the co-occurring behavioral problems and psychiatric conditions that are the chief
complaint for inpatient psychiatric admissions [Righi et al., 2018; Siegel & Gabriels, 2014].

Furthermore, the three groups significantly differed in each psychiatric service area studied:
psychotropic medication prescription, using behavioral emergency services in the past 2
months, and history of psychiatric hospitalizations. These findings are in accordance with
prior research indicating higher psychiatric service utilization in youth with ASD than those
without ASD [Kalb et al., 2012; Mandell, 2008; Righi et al., 2018; Turcotte et al., 2018].
Given the high cost of these services, it is important for research to continue to examine
contributing factors for increased health-care services and interventions that can reduce
reliance on such services. Similarly, both ASD groups were significantly more likely to
utilize psychotropic medications, in line with previous research suggesting a high rate of
psychotropic medication use in youth with ASD [King et al., 2020].

ER impairment was also significantly associated with prior psychiatric hospitalization, use
of emergency services, and psychotropic medication prescription in both the Community
and Inpatient ASD groups. These associations were significant even when accounting for
demographic factors, ID diagnosis, and ADHD symptoms. This association between ER
impairment and psychiatric service use adds to the burgeoning literature tying ER
impairment to psychiatric symptoms, problem behaviors, and poor outcomes in youth with
ASD [Cai et al., 2018; Samson, Hardan, et al., 2015]. It will be important for future research
to consider how improving ER impairment could produce downstream effects in reducing
psychiatric service use.

The results predicting psychiatric services in youth with ASD from the EDI-R vs. EDI-D
were predominantly the same. Reactivity, as measured by the EDI, captures core aspects of
ER impairment, including a propensity for strong negative emotion that escalates rapidly and
is poorly downregulated. Dysphoria, on the other hand, is a more specific manifestation of
ER impairment that captures poorly upregulated positive affect and general unease. While
the need to focus on emotion dysregulation in ASD has become more broadly
acknowledged, up-regulation of positive emotions has received much less attention [Cal,
Richdale, Dissanayake, Trollor, & Uljarevi¢, 2019].

There were two differences in findings between EDI-R and EDI-D in their association with
use of services. First, EDI-D was not predictive of emergency services use in the past 2
months for the Inpatient ASD group, whereas it was for the Community ASD group. The
most likely explanation for this is the high severity of Reactivity in the hospitalized youth. It
seems plausible that within the 2 months before hospitalization, behavioral, and emotional
reactivity symptoms may overshadow more internalizing manifestations of ER impairment,
particularly given that the specialized units from which participants were recruited
predominantly admit youth for primary complaints related to overt behaviors such as
aggression or self-injurious behaviors [Siegel & Gabriels, 2014]. Second, EDI-D was not a
significant predictor of psychotropic medication prescription in the Community ASD group,
although it was in the Inpatient ASD group. Interestingly, a line-item analysis of the
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outcome measure used in the trials leading to FDA-approval of atypical antipsychotics for
irritability in ASD, the Aberrant Behavior Checklist, found the largest effect sizes for items
that align with reactivity as opposed to items in the measure tapping behaviors such as self-
injury and aggression [Aman et al., 2010]. Therefore, it may not be surprising that Reactivity
is associated with a higher likelihood of psychotropic medication prescription in a
community sample. On the other hand, there have been no trials with Dysphoria as an
outcome measure in ASD, and there is a dearth of psychopharmacologic clinical trials with
related constructs of depression and anxiety as outcomes [King et al., 2020], which may
partially explain the lack of association between Dysphoria and medication prescription in
the Community group. It may also be that Dysphoria is easier than Reactivity to overlook
until severe enough to warrant emergency or inpatient services. The fact that Dysphoria was
related to medication prescription in the Inpatient group may relate to the explicit focus on
medication management in inpatient settings by specialty providers who are accustomed to
working with youth with high reactivity. A previously published analysis of medication
prescriptions in a subset of this inpatient sample reported rates of prescription (>90% on at
least one medication) and polypharmacy (over half) that are much higher than seen in
outpatient settings, in addition to a relatively high rate of antidepressant prescriptions in
particular (nearly half on an anti-depressant at some point during the admission) [Wink et
al., 2018]. In this context of high medication use, complex presentations, and specialty care,
it is perhaps not surprising that Dysphoria was more likely to be associated with
prescriptions.

Demographic factors were also significantly associated with inpatient psychiatric,
emergency services, and psychotropic medication prescription. Older age was the most
consistent demographic predictor across models, which corresponds with increases in
psychopathology during adolescence in neurotypical populations [Merikangas, He, &
Burstein, 2010]. Older age has also been consistently implicated in prior studies of risk
factors for hospitalization in ASD [Mandell, 2008; Righi et al., 2018; Turcotte et al., 2018].
Further, psychotropic medications prescription in ASD has been previously shown to be
more common among older youth and adolescents than younger children [Spencer et al.,
2013]. This finding is also consistent with the idea of adolescence being a highrisk period
for youth with ASD [Picci & Scherf, 2015] and emphasizes the importance of supporting
emotional and behavioral health during this age range.

Although understanding sex differences was not a specific aim of this study, it was
interesting that sex was not a significant covariate in group comparisons of emotion
dysregulation and it also was not a significant predictor of any of the service utilization
outcomes. Sex-based findings have been inconsistent across research on co-occurring
psychiatric conditions in ASD [Rosen, Mazefsky, Vasa, & Lerner, 2018]. Some studies find
no sex differences, while others report that females have higher internalizing symptoms and
males have higher externalizing symptoms [Lai, Lombardo, Auyeung, Chakrabarti, &
Baron-Cohen, 2015]. Importantly, both manifestations may relate to poor ER and very little
research has looked at sex as it relates to ER in particular. One prior study reported higher
EDI Reactivity scores in female inpatients with ASD as compared to male inpatients, but the
effect size was small [Wieckowski, Luallin, Pan, Righi, & Gabriels, 2020]. Our findings are
consistent with prior research on hospitalization and emergency service utilization in ASD
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that also did not identify sex as a significant predictor [Kalb et al., 2012; Mandell, 2008;
Righi et al., 2018; Turcotte et al., 2018]. It should be noted that none of these studies,
including ours, were specifically designed to test for sex differences. This may be important
as studies aimed at understanding sex differences have reported relatively large differences
between sexes, for example, a study of toddlers with ASD found that females were almost
two times more likely to present with high psychopathology as compared to males [Nordahl
et al., 2020]. Future studies with larger samples of females may be warranted to more
conclusively determine the role of sex in emotion dysregulation and use of psychiatric
services.

The significance of other covariates was more variable across models. First, interestingly,
identifying as White was a significant predictor for using emergency services and inpatient
hospitalizations, but only in the Community ASD group. No racial differences were seen in
the Inpatient ASD group. These findings contrast with previous ASD research that found
that having a minority racial background was a significant predictor for psychotropic
medication prescription as well as for psychiatric hospitalizations and using emergency
services [e.g., Mandell, 2008]. Our findings may need to be interpreted with caution given
the relatively low number of minorities in the IAN sample. Second, having an 1D diagnosis
was significantly associated with a history of prior psychiatric hospitalization in both
Community and Inpatient ASD samples and of emergency services in the Inpatient ASD
group. In models with Dysphoria, it only remained significant in relation to hospitalization.
Given that individuals with co-occurring ASD and ID may struggle to access psychiatric
care [Siegel & Gabriels, 2014], perhaps psychotropic medication and inpatient
hospitalizations are used more frequently as first-line interventions. Lastly, higher ADHD
symptoms were not a significant predictor in any of the inpatient models. It may be that
ADHD symptoms alone are less predictive in the context of complex case presentations.
ADHD was a significant predictor of medication prescription in the Community ASD group,
which might be expected given that ADHD medications are the most commonly prescribed
medication class in ASD and stimulants have received relatively more research [King et al.,
2020]. Otherwise, ADHD symptoms were a significant predictor of hospitalization in the
model with Dysphoria, but not in the model with Reactivity. This suggests that Reactivity
may be more predictive of hospitalization than ADHD symptoms, among community
samples.

This study has several limitations. All samples used parent-reported data. Self-report of
symptoms, particularly ER impairment, would be helpful to better understand individuals’
own perceptions of emotional experiences, though self-report in the more severely affected
ASD population is a major challenge. Further, health records or other confirmation of
service utilization was not available. This concern is offset somewhat by the use of
dichotomous measures (e.g., a parent may not accurately recall the number of
hospitalizations but is likely to accurately recall whether their child was ever hospitalized).
Future research with verified medical record or insurance utilization information may help
provide an even richer understanding of the relationship between the intensity and frequency
of service utilization and ER impairment. While inclusion of an inpatient ASD sample
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provides access to a wider range of ER impairment, collection of data during an inpatient
stay for acute crisis (as opposed to the online, self-selecting samples for Community ASD
and General US) likely increases the chances of high levels of ER impairment. Due to the
secondary nature of these data, no consistent measure of ASD symptomatology was
available in all three subgroups. Given that prior research has suggested that increased ASD
symptom severity may be associated with increased ER impairment [Berkovits et al., 2017;
Samson, Hardan, et al., 2015], it is important that future research include measures of ASD
symptom severity. For example, it is possible that the Inpatient ASD participants have higher
average ASD symptom severity than the Community ASD group, contributing to ER
impairment differences. Additionally, future research with comparison of psychiatric, non-
ASD samples is needed to understand how the degree of ER impairment in autism compares
to other clinical groups, as well as if there is any differential impact on its association with
service utilization. It is important to note that this study was cross-sectional, so longitudinal
research is needed to provide an understanding of causality. Finally, the parents who
participated in the IAN-derived data are a self-selected research sample and thus like any
other research study, do not represent all parents of youth with ASD.

Conclusions and Clinical Implications

In conclusion, this study contributes to the growing evidence suggesting that ER impairment
is an important variable related to functional outcomes in ASD. ER impairment has been
previously associated with a range of co-occurring psychiatric symptoms and problem
behaviors in ASD [Cai et al., 2018] and is thought to contribute to functional impairments,
social outcomes, academic success, and employment [Mazefsky et al., 2013]. Given that
prior research results have been inconsistent as to which co-occurring psychiatric disorders
contribute to outcomes like hospitalization, focusing on a transdiagnostic process like ER
impairment may be more fruitful.

Importantly, both Reactivity and Dysphoria were significantly related to the use of
psychiatric hospitalization and the emergency services, and Dysphoria has also been
associated with increased likelihood of suicidal ideation in a prior ASD study [Conner et al.,
2020]. Overall, this emphasizes the importance of screening for both manifestations of ER
impairment, as well as a continued need for clinical trials addressing Dysphoria in ASD. The
high frequency of emergency service use (43.6%) in the prior 2 months in the Inpatient ASD
group also indicates that recent use of emergency services and prior inpatient
hospitalizations may serve as key indicators for the need to increase supports for an
individual and potentially reduce inpatient admissions.

Future research that focuses on longitudinal methodologies to determine the systemic and
mechanistic influence of ER impairment on outcomes is needed. This study focused on
school-aged youth, but it will also be important for future research to include studies on ER
impairment in early childhood in order to fully understand trajectories as well as
opportunities for prevention efforts. Similarly, understanding how ER impairment manifests
in adults with ASD and its association with services is needed, particularly given relatively
less well-developed service delivery options for adults, and findings that older age increased
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risk for service utilization. Overall, there is great potential for a focus on ER in ASD across
the lifespan to contribute to improved outcomes and quality of life.
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Figure 1.

Percentage of participants endorsing dichotomous outcome variables by group (all group
differences P <0.001).
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