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Abstract

There is a wide range of emotion regulation (ER)-related impairment observed in autism spectrum
disorder (ASD), which is associated with both internalizing and externalizing problems. Although
the importance of ER is widely acknowledged in the ASD literature, little is known about factors
associated with variability in ER impairment. Given the identified gender differences in ASD,
gender may be a potential contributor to ER. This study examined gender differences in ER in an
ASD inpatient psychiatric sample (n= 722; 146 females) aged 4-20 years, collected as part of the
Autism Inpatient Collection. In addition, the study investigated whether age, nonverbal
intelligence quotient (NVI1Q), or verbal ability moderate the association between ER and gender.
While both male and female inpatients with ASD presented with clinically elevated emotion
dysregulation compared to general population norms, results suggest that female psychiatric
inpatients have more severe dysregulation, including higher reactivity and dysphoria, than
inpatient males. NVIQ and verbal ability did not moderate the association between gender and ER.
Age moderated the association between gender and ER, with greater gender difference seen in
older individuals, but only for dysphoria. However, overall, these effects were small. Improved
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understanding of ER presentation in males and females with ASD is critical, as these symptoms
may differentially impact individuals with ASD and may warrant a different treatment emphasis.

Lay Summary:

Previous research has identified several gender differences in presentation of autism spectrum
disorder (ASD) symptoms, as well as difficulties with emotion regulation in individuals with ASD.
In order to better understand the factors that may contribute to emotion regulation in ASD, this
study examined whether psychiatrically hospitalized males and females with ASD differed in
emotion regulation and what factors influenced the differences. Results suggest that females with
ASD have slightly but significantly more difficulty with emotion regulation compared to males.

Keywords

emotion regulation; autism spectrum disorder; gender differences; psychiatric inpatients; Autism
Inpatient Collection

Introduction

Emotion regulation (ER), or ability to modify one’s arousal and emotional state to promote
adaptive behavior [Gross & Thompson, 2007], is often impaired in autism spectrum disorder
(ASD), and this is associated with emotional and behavioral difficulties, such as aggression,
depression, and anxiety [Weiss, Riosa, Mazefsky, & Beaumont, 2017]. Although the
research suggests that individuals with ASD are more likely to have ER impairments
compared to their non-ASD peers [Konstantareas & Stewart, 2006; Mazefsky, Borue, Day,
& Minshew, 2014; Nuske et al., 2017; Samson, Hardan, Lee, Phillips, & Gross, 2015], there
is a lot of within-ASD variability in ER severity. At this time, very little is known about the
factors related to ER in individuals with ASD.

Gender is one under-explored source of potential heterogeneity in ER within the ASD
population. Estimates have long reflected that ASD occurs more frequently in males
compared to females [Loomes, Hull, & Mandy, 2017]; the reasons for this, as well as
correlates of sex differences, remain poorly understood. Emerging research also highlights
differences between males and females in symptom presentation and co-occurring
psychopathology [Hartley & Sikora, 2009; Mandy et al., 2012; Oswald et al., 2016;
Solomon, Miller, Taylor, Hinshaw, & Carter, 2012]. Outside of ASD, gender differences are
documented with girls showing greater difficulties regulating their emotions than boys
[Bender et al., 2012]. At this time, no studies have explored gender differences in ER in
individuals with ASD, which could lead to a better definition of treatment needs as well as
identification of potential mechanistic treatment targets. We predicted that females with
ASD would show greater ER difficulty compared to males within an inpatient psychiatric
sample.

Prior research has pointed to additional characteristics, other than gender, that may be
related to ER difficulties in ASD. For example, children with developmental delay show less
effective ER strategies [Wilson, Fernandes-Richards, Aarskog, Osborn, & Capetillo, 2007]
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and have lower scores on the ER subscale of the Bayley Behavior Scales [Baker, Blacher,
Crnic, & Edelbrock, 2002] compared to typically developing children. Prior research in the
general population has found that ER improves with age [Silvers et al., 2012] and that
children, especially boys, with specific language impairment, have lower ER abilities than
typical children [Fujiki, Brinton, & Clarke, 2002]. Therefore, it is important to understand
how 1Q, age, and language ability may impact the association between gender and ER
difficulties.

The goal of the present study was to examine gender differences in ER in a psychiatric
inpatient sample of individuals with ASD, as this subset of the ASD population presents
with more severe impairments in ER that require more individualized care [Gabriels et al.,
2012] and are related to high costs of hospitalization and family stress [Marsh, Spagnol,
Grove, & Eapen, 2017]. Better understanding of ER among individuals with ASD who
require the most intensive services for ER-related problems has the potential to inform
treatments. Other advantage of the inpatient population is the wide variability in cognitive,
language, and functioning levels [Siegel et al., 2015], which provides a unique opportunity
to evaluate if these factors moderate the association between ER and gender.

Participants were psychiatrically hospitalized patients ages 4-20 years, with a confirmed
ASD diagnosis (7= 722; 146 females) recruited from the Autism Inpatient Collection (AIC),
a six-site study of patients admitted to specialized inpatient psychiatric units for youth with
ASD. See Siegel et al. [2015] for a full description of study methods.

Eligibility for enrollment included: (a) ages of 4-20 years old; (b) score =212 on the Social
Communication Questionnaire (SCQ; Rutter, Bailey, & Lord, 2003), a screener for ASD, or
high suspicion of ASD from the inpatient clinical treatment team; (c) a parent or caregiver
available who was proficient in English; and (d) no prisoner status. Only participants with a
completed Emotion Dysregulation Inventory (EDI; described under the Measures section)
were included. All participants met criteria for ASD based on the Autism Diagnostic
Observation Schedule-Second Edition (ADOS-2; Lord et al., 2012), administered during
their inpatient stay by a research-reliable examiner. Participant demographic characteristics
are summarized in Table 1.

The Autism Diagnostic Observation Schedule, Second Edition (ADOS-2) [Lord et al., 2012]
is a semi-structured ASD diagnostic assessment. Two verbal ability categories were created
based on which ADOS-2 module was administered, using this instrument’s established
language guidelines. Participants were considered minimally verbal if they required
administration of an ADOS-2 Module 1 (for preverbal/single words) or Module 2 (phrase
speech). Participants were considered verbal if ADOS-2 criteria for the administration of a
Module 3 or 4 (verbally fluent adolescents and adults) was met.
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The Emotion Dysregulation Inventory (EDI) [Mazefsky et al., 2016; Mazefsky, Yu, White,
Siegel, & Pilkonis, 2018] is a 30-item caregiver-report questionnaire that evaluates problems
with ER in youth with ASD. EDI raw scores are converted to item-response theory-based
theta scores (M =0, SD = 1) that were derived in an autism sample. EDI scales include (a)
Reactivity (EDI-R): poor ER and high emotional intensity and (b) Dysphoria (EDI-D):
minimal positive affect and general unease. Mazefsky et al. (2018) tested for differential
item functioning based on several factors, including gender, intellectual and verbal ability,
finding that none of the final items demonstrated psychometric biases. Therefore, the EDI
allows for measurement of emotion dysregulation across the full spectrum of verbal and
cognitive abilities in individuals with ASD. Clinical cutoffs for the EDI were derived from a
general sample of 1,000 youth matched to the US census on age, gender, race, ethnicity, and
region. Cutoffs correspond to 1 SD above the mean in the general US sample (equivalent to
a theta score of —0.364 for EDI-R and —-0.311 for EDI-D generated via the autism norms)
[Mazefsky, Yu, & Pilkonis, in press].

The Leiter International Performance Scale—Third Edition (Leiter-3; Roid, Miller,
Pomplun, & Koch, 2013) was administered during the hospital stay by a trained research
assistant or psychologist as a test of nonverbal intelligence. The Leiter-3 was not able to be
administered to 16.76% of participants (7= 121 participants: 93 male, 28 female).

Data Analyses

Results

For continuous variables, descriptive statistics were computed using means and standard
deviations and independent samples #test was utilized to explore gender differences. For
categorical variables, descriptive statistics were computed using frequencies and proportions
and a chi-square test was utilized to explore gender differences. Mean differences Cohen’s ¢
was calculated to estimate effect sizes for group comparisons [Cohen, 1988].

Linear regressions were run with gender, the demographic variable of interest (age, NVIQ,
and verbal ability), and the gender x demographic variable interaction as independent
variables and EDI scores as the dependent variables. For ease of clinical interpretation, the
demographic variables of interest were dichotomized. Age was dichotomized into <13 or
>13, NVIQ was categorized as =70 or <70. SAS 9.4 (SAS Institute Inc., Cary, NC) was used
for all the analyses. Statistical significance is indicated by P values <0.05. Subjects with
missing data were excluded from corresponding analyses.

Descriptive Statistics

Descriptive statistics were computed for all demographic variables to characterize the
sample (Table 1). Male and female participants did not differ in age, {720) = -0.49, P=
0.62, ethnicity (Hispanic/Latino vs. Non-Hispanic/ Latino; Xz(l) =0.97, P=0.45), or race
(Caucasian vs. Other Race; Xz(l) =0.87, P=0.44). Male and female participants did not
differ on SCQ (4691) = -0.17, P=0.86), ADOS Comparison Score ({632) = 1.70, P=
0.09), NVIQ scores (£599) = 0.28, A= 0.78) or verbal ability (Non/Minimally Verbal vs.
Verbal; x2(1) = 0.05, P=0.85).
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Gender Differences in Emotion Dysregulation

For the entire sample, participants’ scores were at least 2.5 SD higher on the EDI-R and at
least 1.3 SD higher on the EDI-D compared to general US youth norms. Females had
significantly higher EDI-R (4696) = —2.24, P=0.026, d=0.21) and EDI-D (£685) = -2.50,
P=0.013, d=0.24) scores compared to males, though the difference in scores equated to a
small effect size (Table 1). Female participants also had higher percentage of clinically
elevated EDI-R and EDI-D scores compared to males (Fig. 1).

Moderator Effects of Age, Nonverbal 1Q, and Verbal Ability

Results of a model testing the main effects of gender, age, NVI1Q, and verbal ability (all
dichotomized) on EDI-R and EDI-D as dependent variables are shown in Table 2. Older age
and female gender were associated with higher EDI-R scores. Being female and verbal were
associated with higher EDI-D scores. Sensitivity analyses leaving age and NVIQ as
continuous led to similar conclusions.

Next, we tested gender x age, gender x NVIQ, and gender x verbal ability interaction
effects. We found that age did not significantly impact the association between ER and
gender on EDI-R (£694) = —0.76, P= 0.45; b=-0.12, 95% CI [-0.19, 0.42]). However, age
significantly impacted the association between ER and gender on EDI-D (£686) = -1.96, P
=0.05; b=-0.31, 95% CI [-0.62, 0.00]). As shown in Figure 2, while younger (<13 years)
male and female participants did not differ significantly on the EDI-D score (#683) = 0.29,
P=0.77, d=0.02), older females (=13 years) scored significantly higher on the EDI-D
subscale compared to older males (4{683) = 3.16, A= 0.002, d= 0.24). This effect, however,
was small, with only 1% of the variance in EDI-D scores accounted for by the model
including gender, age, and the gender x age interaction effect.

Neither NVIQ (EDI-R: £578) = -0.18, £=0.86; b =-0.03; EDI-D: {566) = 0.43, P=0.66;
b=0.08) nor verbal ability (EDI-R: £693) = -0.29, £=0.77; b=-0.05; EDI-D: £683) =
-0.79, P=0.430; b= -0.13) significantly impacted the association between gender and ER.

Discussion

This study focused on improving understanding of ER problems in a psychiatric inpatient
sample with ASD. Gender differences in ER in ASD and factors that increase risk for poor
ER are not well understood. Our findings suggest that, while both male and female
psychiatric inpatients with ASD present with high rates of clinically elevated emotion
dysregulation, females had more severe emotional dysregulation than males. This was true
for both aspects of emotion dysregulation measured, suggesting greater impairment for
females in terms of high emotional intensity as well as dysphoria.

Research within and outside of ASD has pointed to other factors that are associated with
poor ER, including age, verbal ability, and cognitive ability. Beyond gender, we found that
being 13 years or older was associated with higher reactivity and being verbal was
associated with higher dysphoria. The age-related finding is in contrast to the literature on
non-ASD youth which generally finds improved ER with age [Silvers et al., 2012]. However,
it is in line with arguments for adolescence being a particularly vulnerable period with poor
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functioning for those with ASD [Picci & Scherf, 2015]. The finding that verbal youth had
higher dysphoria scores supports prior work suggesting that verbal youth with ASD may be
more likely to be diagnosed with depression and anxiety [Lerner et al., 2018]. This is
particularly noteworthy given that questions have been raised about whether this is an
artifact of difficulty detecting those symptoms in less verbal youth and our use of a measure
specifically developed for use with any verbal ability and free of psychometric biases based
on verbal ability.

We further sought to examine whether the effect of gender on ER was moderated by age,
NVIQ, and verbal ability. NVIQ and verbal ability did not influence the association between
gender and ER. However, age moderated the association between gender and ER, with
greater gender difference in older females for only the dysphoria subscale of the EDI. The
observed increase in dysphoria in older females corresponds to increased rates of depression
reported in female compared to male adolescents with ASD [Gotham, Brunwasser, & Lord,
2015]. This finding provides further support for reported challenges with depression that
females experience from adolescence into adulthood.

The results of this study should be interpreted considering several limitations. First, it is
worth emphasizing that even the significant differences were small effects. As such, it will
be important for future research to explore other factors that may impact ER directly or
moderate gender differences in ER, such as secondary psychiatric diagnoses, adaptive
behavior, differences in underlying biological factors (e.g., family history risk, physiological
arousal), and other demographic factors. Such factors should be explored in future studies to
fully understand ER variability within the ASD population. Future studies should also
explore how gender identity compared to biological sex, may impact ER in the ASD
population. In addition, all participants were psychiatrically hospitalized. Future research
should explore gender differences in ER as well as factors that may contribute to these
differences in both typically developing populations and nonhospitalized samples of
individuals with ASD. Finally, cognitive assessments were unable to be completed on the
full sample.

This is the first study to examine gender differences in ER in an ASD psychiatric sample
with varying functioning. The study indicates high rates of emotion dysregulation in this
psychiatric study population in general, as most children, male and female, scored above the
clinical cutoff for emotion dysregulation. Results indicate the need for treatment with an
emphasis on ER strategies. Although the difference in ER between genders was small,
females had significantly higher emotion dysregulation in this sample than males. Given the
gender disparity in diagnosis of ASD and potential differences in the manifestation of autism
traits in females compared to males, there may be a delay in seeking intensive psychiatric
care services for females with ASD until they present with more severe behavioral
impairments. More research is needed to improve understanding of ER presentation in
females with ASD to optimize treatment timing and type that may differ for males and
females with ASD. In addition, future studies should employ longitudinal designs, to further
explore role of age in moderating the relationship between gender and ER.
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Percent of participants with scores above the clinical cutoff (>1 SD above general population
from Mazefsky et al., in press) for females (top) and males (bottom) for the reactivity (left)

and dysphoria (right) subscales of the EDI.
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Figure 2.
Theta scores for Dysphoria subscale of the EDI measure for males and females based on age

(<13 years and =13 years).
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