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As eloquently summarized by Thompson,1 emotion regulation (ER) is a complex, 

multifaceted, and interactive process. Involving one’s neurobiology, cognition, behavior, 

affect, and context, ER is the ability to monitor and modify arousal and reactivity to engage 

in adaptive behavior. ER involves intentional and automatic attempts to manage affect, as 

well as internal (acquired) and external (imposed by others) strate-gies.1,2 Finally, ER is 

usually viewed functionally, meaning in relation to the degree that it is effective in 

facilitating goal attainment. In this review, we adopt a fully inclusive definition of ER that 

encompasses both reactivity (the speed and intensity of felt emotion) and the strategies 

(internal, external, intentional, automatic) applied to manage emotions.3,4

Although ER impairment in autism spectrum disorder (ASD) and its adverse influence on 

outcome has been acknowledged for several years (eg, Kanner’s5 mention of “disturbances 

of affective contact”), research on this phenomenon has been slow to develop. Herein, we 

offer readers a synthesis of extant research on both assessment and treatment of ER 

problems in ASD. This review is neither exhaustive nor is it an attempt to compare 

differential effectiveness of approaches. Rather, our goal is to summarize the advances made 

over the past decade with respect to assessment and treatment of ER problems in people 

with ASD across the life span. In so doing, we identify what appear to be the most 

promising ER measures for this population and consolidate the extant scientific literature on 
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interventions targeting remediation of ER impairment. We focus exclusively on ER and not 

on the myriad of related problems (eg, anxiety, aggression). We also offer suggestions for 

research that must be addressed for the field to advance.

CLINICAL VALUE OF ADDRESSING EMOTION REGULATION IMPAIRMENT

A mother of a 9-year-old verbal boy with ASD and extreme emotion dysregulation wrote 

this of her son:

My husband and I describe him as being at once the most capable and most 

disabled person we know; he can be the starting pitcher on his little league team 

without incident, participate and perform in a school-sponsored musical, all while 

not actually being capable of attending school (he is currently not at school at all, 

and is being referred by our local district for an out of placement evaluation). His 

dysregulation manifests in severe emotional outbursts, both verbal and physical; 

however, again, when regulated, he is more rationale, kind, and mature than his 

older neurotypical brothers…emotional dysregulation is absolutely his chief 

obstacle to living a full life and having the chance to enjoy his many talents (and 

they are many!).

This is, unfortunately, not an uncommon scenario. For many with autism, ER impairments 

are debilitating. As such, the top priorities for treatment trials identified by parents of young 

children with ASD are all related to problems regulating emotion (eg, distress, anxiety),6 

which is consistent with priorities identified by parents of older children and adults and 

adults with ASD themselves.7 Indeed, people with ASD use psychiatric services at much 

higher rates than do individuals without ASD.8

Individuals with ASD may be predisposed to ER impairment due to differences in cognitive 

(executive functioning, abstraction, self-awareness) functioning, sensory sensitivities, and 

biological risks (Fig. 1) (see Ref.9 for a more thorough discussion). Accumulating evidence 

suggests that ER impairment is more common, and more severe, for individuals with ASD 

than neurotypical peers.10,11 Even in the first few years of life, children with ASD are less 

easily soothed and use fewer adaptive/constructive ER strategies as compared with same-

aged neurotypical peers.11 Although most neurotypical children learn to manage emotions 

enough to facilitate goal achievement by the time they reach school-age, many individuals 

with ASD struggle with ER impairments well into adolescence and adulthood.9

Impaired ER in ASD has been found to correlate with more problem behaviors (meltdowns, 

self-harm), co-occurring psychiatric diagnoses, and negative social outcomes for individuals 

with ASD.12–15 Across the life span, ER impairment may present as aggression, more 

frequent and long-lasting negative emotions, and/or nervousness and social withdrawal.
7,16,17 In older ages especially, persistent rumination often days after an incident, intense 

reactions to social rejection, and continued reliance on parents or caregivers for calming 

(when no longer normative) is also commonly observed.9,14,18 By adulthood, approximately 

75% of adults with ASD in community samples have co-occurring diagnoses of either 

depression or anxiety, and ER impairment is believed to underlie these problems.19
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Despite the varied manifestations of ER impairments in ASD and their presence across the 

life span, most psychosocial treatment research to address emotional problems has focused 

on children and the remediation of anxiety. These protocols generally do not address other 

common problems such as explosive behavior, meltdowns, irritability, anger, and depression. 

Although cognitive-behavioral therapy (CBT) has demonstrated potential for treating 

anxiety in children with ASD, response has been variable and effect sizes are lower than in 

youth without ASD.20 Further, research suggests that these treatments are generally longer 

in duration than would be indicated for evidence-based therapies for similar conditions (eg, 

anxiety) in non-ASD populations, and that there is limited generalization of effects.20 This 

suggests that it is important to try to remediate the causal processes.

Broader and more sustained clinical impact may be achieved by focusing on core processes 

that underlie a range of problems, such as ER. Focusing on ER may facilitate effective 

treatment by addressing multiple behaviors and symptoms simultaneously. Further, ER 

impairments have been linked to lower parental quality of life,21 suggesting that improving 

ER could have cascading positive benefits for the family system.

In sum, ER impairment underlies a variety of challenges faced by individuals with ASD and 

may present differently across the life span. For this reason, treatments that specifically 

address core ER impairments are likely to have a broader impact over a longer time horizon 

than treatments focused on secondary challenges arising from ER impairments (eg, 

behavioral problems in early childhood or anxiety in adolescence). Moreover, ER 

impairments are often cited as barriers to treatment focused on other ASD-related areas of 

need; thus, we recommend that (at least for some individuals) clinicians consider treating ER 

impairment before engaging in treatment for higher-level skills, such as social 

communication or social skills training.

EMOTION REGULATION MEASUREMENT IN AUTISM SPECTRUM 

DISORDER

The first step to improving ER is identifying it as an area of need. Screening to identify ER 

problems would be ideal to promote targeted prevention and treatment efforts. This is 

important, because although the ASD population as a whole is considered at high risk for 

ER impairment (as noted previously), there is wide variability. For example, even among 

psychiatric inpatients with ASD, there is a normal curve of ER severity.22 Likewise, 

heterogeneity is considered a challenge within treatment contexts, with vast variability 

observed in response to even evidence-based ASD treatments.23 Therefore, frequent 

measurement of progress is needed to evaluate how well an intervention is working for a 

particular patient and to inform whether a change in approach, dosage, or otherwise is 

needed. Finally, the establishment of new treatments as evidence-based is dependent on the 

availability of psychometrically sound measures that will be sensitive to treatment effects. 

Taken together, ER measurement provides the foundation for ER-focused treatment success.

Types of ER measurement methods include direct observation and behavior coding, 

physiologic monitoring, informant-report, and self-report questionnaires.24 Table 1 
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synthesizes the different ER measurement modalities, lists pros and cons to each modality, 

and references the most common measures used in ASD literature.

ER measurement in young children with ASD has often relied on direct observation and 

behavior coding. Thus far, naturalistic, frustrating tasks meant to elicit emotional reactions 

have been used, such as unsolvable puzzles and removing access to a desired toy.11,17,44,45 

Several researchers have applied coding systems to samples of children with ASD to 

characterize reactions (facial/bodily negativity, resignation, negative/non-negative 

vocalizations, coping strategies) to ER tasks.11,17,45 However, the challenge with 

observational ER assessment in children with ASD is properly coding the expressed 

emotional reactivity, given atypical nonverbal communication and varying verbal capacity. 

Reactions may need to be coded in context of baseline communication skills, verbal 

capacity, and behaviors.46 Achieving reliable coders is also time-intensive and not ideal for 

clinical contexts especially.

Physiologic measurement of ER is limited but has been used in several studies.24 

Respiratory Sinus Arrhythmia (RSA), a measure of heart rate variability, was used by 

several researchers to capture changes in heart rate during different tasks.41–43 However, this 

has primarily been used to capture heart rate correlations to social competence and has only 

been secondarily considered as a possible peripheral marker of ER impairment.42 

Physiologic measures also typically require access to specialized sensors that can be 

expensive and thus are not regularly used in outpatient psychiatric care. However, an 

advantage of measures of physiologic arousal is that they can be used regardless of verbal 

ability, and emerging research has begun to explore how they can be applied to support 

clinical care. For example, Goodwin and colleagues47 published promising proof of concept 

data on the use of physiologic data to predict imminent aggression onset, which may be 

effective in part due to its sensitivity to changes in overall arousal and reactivity.

Most research to date has used questionnaires to measure ER in individuals with ASD. ER 

assessment in school-aged children, adolescents, and adults typically consists of self-report 

and informant-report measures. This poses challenges given the limited psychometric 

research on the clinical utility of self-report ER measures in ASD samples, especially for 

individuals with limited verbal capacity.46 This is complicated by inherent limitations in 

self-evaluation and awareness that is characteristic of ASD.48,49 Further, informant-report 

assessment for adults with ASD are often not feasible or valid, especially for those who no 

longer live with parents. Thus, the options for ER measurement for adults with ASD are 

limited.

Researchers have primarily used existing parent-report assessments developed for general 

populations to assess ER.6,33 The most commonly used informant-report assessments, 

typically completed by parents, include the Emotion Regulation Checklist (ERC)39 and the 

Child Behavior Checklist (CBCL)30,31 Emotion Dysregulation Index.32 The ERC is a 24-

item parent-report measure that includes 2 subscales: ER subscale (appropriate emotional 

expression, empathy, and emotional self-awareness) and lability/negativity subscale 

(inflexibility, rigidity, and dysregulated negative affect). The CBCL is a 113-item parent-

report measure of psychiatric symptoms and behavioral functioning. Samson and 

Beck et al. Page 4

Child Adolesc Psychiatr Clin N Am. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



colleagues32 identified 18 items from the original CBCL that best characterize ER 

impairment, called the Emotion Dysregulation Index from the CBCL. In a study of 56 

children, ages 6 to 16, they found greater ER impairment and severity than those without 

ASD.32 The Emotion Regulation and Social Skills Questionnaire (ERSSQ) is an informant 

measure developed specifically for youth and adolescents with ASD.36 The ERSSQ is a 27-

item questionnaire with parent and teacher (25 item) versions to measure social skills that 

includes a few items on ER control.37

The Emotion Dysregulation Inventory (EDI) was specifically designed to measure ER 

impairments in youth and adolescents with ASD.3,22,34 Mazefsky and colleagues22 

developed the EDI using the National Institutes of Health Patient-Reported Outcomes 

Measurement Information Systems (PROMIS) methodology. This 30-item scale was 

finalized using factor analysis and item response theory analyses using data from 1755 youth 

with ASD (aged 4–20) with normative data from a general sample of 1000 youth matched to 

the US census on age, gender, race, ethnicity, and region of the United States. The EDI is 

composed of 2 scales, Reactivity and Dysphoria. The Reactivity scale can be assessed using 

a 24-item long form or 7-item short form, and it measures intense, rapid, sustained, and 

poorly regulated negative emotional reactions, whereas the Dysphoria scale includes 6 items 

that capture withdrawal, minimal motivation and positive affect, and sadness or nervousness. 

The EDI has good reliability and validity, as well as superior discriminability to the ERC 

and CBCL Emotion Dysregulation Index, as well as others, in both ASD and general 

samples. Importantly, none of the final EDI items had evidence of differential item 

functioning (eg, psychometric biases) by gender, age, intellectual ability, or verbal ability, 

making it suitable for use across heterogeneous populations. Finally, the EDI has evidence 

of change sensitivity and offers clinical cutoffs for screening and interpretation. Young child 

(for ages 2 to 5 years) and self-report (for adolescents and adults) versions of the EDI are in 

development (R01 HD079512).

The most commonly used self-report ER measures in ASD samples include the Difficulties 

in Emotion Regulation Scale (DERS),26 Emotion Regulation Questionnaire (ERQ),28 and 

Responses to Stress Questionnaire (RSQ).29 The DERS28 is an adult self-report measure 

originally developed for individuals without ASD. It has 36 items that yields 6 subscales: 

nonacceptance of emotional responses, difficulties engaging in goal-directed behaviors, 

impulse control difficulties, lack of emotional awareness, limited access to ER strategies, 

and lack of emotional clarity. The ERQ consists of 10 self-report items that make up 

Reappraisal and Suppression subscales.28 Although not initially conceptualized as a measure 

of ER strategies, the RSQ-social stress version29 is a 57-item self-report and parent-report 

measure of coping strategies based on a 5-factor model of coping that categorizes ER/coping 

skills based on awareness engaging in the strategy and approach/avoidance of the emotion-

eliciting stimuli (ie, involuntary engagement, involuntary disengagement, voluntary 

disengagement, primary voluntary coping, and secondary voluntary coping). Although 

several studies in ASD samples have reported satisfactory internal consistency and expected 

patterns of correlations with measures of related constructs (in support of concurrent 

validity),13 none of these self-report measures were developed for ASD samples or have 

undergone thorough psychometric evaluation in ASD.
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Ultimately, the research to establish the ideal means of measuring ER for individuals with 

ASD across the life span is in its infancy. The past 5 years has seen the application of newer 

coding systems21 as well as the development of questionnaires (eg, EDI)34 with promise for 

the assessment of ER in ASD. It is recommended that ER measurement consists of a 

multimodal assessment approach,46,50 although much published research incorporates only 

one method of assessment.24 For children, combining observational coding with interviews 

or informant-based assessment may be promising. Jahromi and colleagues11 have developed 

coding systems specific to ASD in response to ER tasks that have been used in several 

studies.51 For adolescents and adults, informant and self-report assessments may help to 

characterize ER impairments and improvements. Self-report ER measurement for 

individuals with ASD continues to be an area of need for future research, especially in 

transition-age and adult populations.

EMOTION REGULATION INTERVENTIONS ACROSS THE LIFE SPAN

Few interventions for very young children (preschool age or younger) with ASD include a 

component specifically aimed at improving ER, and none that we are aware of have 

measured change in ER as an outcome in a randomized control trial (RCT). The Social 

Communication, Emotional Regulation, and Transactional Support (SCERTS) model52 

explicitly teaches both self-regulatory skills and mutual regulation within the parent-child 

relationship. SCERTS takes a developmental approach that recognizes the interdependence 

between social communication and ER skills and integrates treatment in these domains. The 

only RCT of SCERTS reports improvements in social communication, adaptive behavior, 

social, and verbal skills with small to medium effect sizes in a group of 16-month-old to 20-

month-old children with ASD; however, this study did not measure ER as an outcome.53 

Therefore, the efficacy of SCERTS for improving ER specifically is unknown.

The Joint Attention, Symbolic Play, Engagement and Regulation (JASPER)54 model is 

another intervention aimed at very young children that includes a theoretic link to self-

regulation. JASPER is a parent-mediated treatment focused primarily on sustaining periods 

of joint engagement and improving joint attention and play skills. The investigators point to 

the connection between joint attention and ER to argue that improvements in joint attention 

and joint engagement will lead to improvements in ER. One study using growth curve 

analysis reported decreasing child negativity (although this trend did not reach significance) 

and increasing maternal emotional scaffolding during the course of the intervention; 

however, no control group was included in the study and so the efficacy of JASPER for ER 

remains unclear.51

In contrast to very young children, several ER interventions are available for school-aged 

children (5–12 years). Attwood55 and Sofronoff and colleagues56–58 developed the 

Exploring Feelings, a CBT-based group intervention designed for children with ASD ages 9 

to 12 with problematic anger. Exploring Feelings teaches emotion recognition and awareness 

through the use of cognitive restructuring, an emotional toolbox and thermometer, and 

strategy application. In an RCT with waitlist control (n = 45), parents reported that children 

in the intervention group showed a significant decrease in anger on the frustration and 

authority relations subscale of the Children’s Inventory of Anger Parent.58 Although this 
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study did not use an ER measure, qualitative parent-report data showed that children 

receiving treatment reduced the number of anger outbursts and indicated that attending the 

sessions had been beneficial both for themselves and for their child.

Scarpa and Reyes40 adapted the Exploring Feelings program for younger school-aged 

children (ages 5–7) experiencing problems with anger and ER, named the Stress and Anger 

Management Plan (STAMP). The STAMP program maintained the core components of 

Exploring Feelings with developmental adaptations appropriate for younger children (eg, 

shorter sessions, more games). Participants (n = 11) attended nine 1-h small group sessions 

while their parents attended a concurrent psychoeducation group. Pilot results indicated 

significant improvements of moderate to large effect in parent confidence in their child’s 

ability to manage anger (d = .63) and anxiety (d = .84). STAMP participants also 

demonstrate large effects in improved negativity and lability (d = .80) on the ERC and 

significantly decreased frequency and duration of emotional outbursts. In a subsequent 

waitlist control study, 67% of STAMP participants (n = 18) were designated as treatment 

responders, based on significant changes in lability/negativity and a 20% decrease in the 

frequency, intensity, or duration of emotional outbursts.59 Parents of STAMP participants 

also reported a significant increase in confidence of child’s ability to manage anger.

The Secret Agent Society: Operation Regulation (SAS:OR) intervention targets ER in 

children with ASD through 10 sessions of manualized, individual CBT.38 SAS:OR is based 

on the original Secret Agent Society, a social skills intervention designed for children with 

ASD.60 SAS:OR was adapted to remove the social skills curriculum and replace it with ER 

(emotion awareness, mindfulness, acceptance) activities. This treatment also has a large 

focus on generalization of new ER skills to school and home environment through exposure 

activities and practice. Weiss and colleagues38 conducted an RCT with a waitlist control on 

a sample of 68 children diagnosed with ASD. Moderate to large effect sizes of change were 

found over group and time in parent reports of ER skills (ERSSQ, d = 0.79; ERC, lability/

negativity, d = 0.58), problem behaviors (BASC-2 Adaptive, d = 0.71).

The Intensive Outpatient Program for Emotion Regulation Treatment (IO-PERT)61 is 

another ER treatment designed specifically for youth (8–12 years) with ASD and ER 

impairment. IO-PERT is the only ER treatment reviewed in this article that was designed for 

individuals with ASD and co-occurring Intellectual Disability. IO-PERT sessions occur 

twice weekly for 5 weeks and include both a child treatment group and a simultaneous 

caregiver education group. The treatment incorporates CBT, mindfulness principles, 

mediation practice, and Applied Behavioral Analysis techniques. Forty participants were 

enrolled in the IO-PERT treatment and 85% completed the intervention with high 

satisfaction. Statistically significant changes were found between pretreatment and 

posttreatment in psychiatric symptoms and behaviors measured with the CBCL and 

Aberrant Behavior Checklist (ABC). Clinical severity and improvement ratings measured by 

the Clinical Global Impression (CGI) found 53% of participants to be responders, 24% 

minimally improved, and 21% no change. Primary outcomes were evaluated with parent-

report scales of behavior (CBCL and ABC), limiting conclusions on the specific ER 

treatment effects.
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Relatively few interventions for adolescents or adults with ASD target ER. The Emotional 

Awareness and Skills Enhancement (EASE) program was developed to target impaired ER 

in adolescents and adults with ASD and measured changes in ER following an open trial 

directly using the EDI.34,35 EASE aims to teach awareness of one’s emotions and strategies 

to adaptively manage emotions by cultivating mindful awareness. Following increased 

awareness of internal emotional states, EASE participants learn cognitive skills 

(psychoeducation on thoughts, feelings, and behaviors, cognitive reappraisal, cognitive 

defusion), mindfulness-based distraction, and mindful breathing as a way to calm in 

heightened states of arousal. In an open pilot trial with 20 adolescents (12–17 years old) 

with ASD and IQ greater than 80, ER impairment, anxiety, and depression symptoms 

decreased with medium-to-large effect sizes. Participants and parents also indicated 

satisfaction with the intervention, including high ratings for helpfulness (M = 4.29 on 1–5 

scale) and impact of the treatment in their lives (M = 4.18 on 1–5 scale). An RCT comparing 

EASE with individualized supportive therapy in adolescents and young adults with ASD and 

IQ >80 is ongoing.62

The Resourceful Adolescent Program–Autism Spectrum Disorder (RAP-A-ASD) is a 

school-based intervention intended to prevent depression symptoms in adolescents with 

ASD.63,64 The intervention combines CBT and Interpersonal Therapy components for an 

11-week individualized intervention. Although RAP-A-ASD does not specifically target or 

measure ER, there is 1 week, “Keeping calm” that focuses on ER by increasing awareness to 

physical reactions of emotions during times of stress. Mackay and colleagues63 conducted 

an RCT (n = 29) evaluating the effects of RAP-A-ASD on depression, coping self-efficacy, 

and functioning. Parent reports of coping self-efficacy were significant at post (P = .023) and 

6-month follow-up, but no change was found on depressive symptoms. Qualitative analyses 

suggested that 80% of participants reported improved capacity to manage emotions by 

remaining calm and being more flexible. Participants cited examples of less aggression, 

navigating social conflict better, and coping with rejection. Similarly, 63% of parents 

reported that the intervention enhanced ER and confidence, citing examples of participants 

feeling happier, more relaxed, and calmer.

In adults, Conner and White27 adapted mindfulness-based cognitive therapy for young adults 

with ASD who have ER impairment in an open pilot study. Nine adults age 18 to 25 with 

ASD and ER impairment completed a 6-session individual therapy, where each session 

focused on teaching mindfulness meditations and targeted discussion and practice of one 

typically “adaptive” ER strategy and discussion of one typically “maladaptive” ER strategy, 

which were determined by client self-report on the RSQ. Self-reported improvements in 

DERS subscales for emotional awareness, impulse control, and access to ER strategies were 

observed, as well as decreased negative affect on the Positive and Negative Affect Scale.

Beck and colleagues65 sought to establish feasibility of using Mindfulness-Based Stress 

Reduction (MBSR) with a group of adults diagnosed with ASD without adaptation to the 

standardized intervention. A sample of 12 adults aged 22 to 63 completed the 8-week group 

intervention (100% retention) with high levels of satisfaction and large estimates of effect in 

positive outlook (d = 2.12), satisfaction with life (d = 1.08), and mindfulness (d = 1.10). 

Although ER impairment was not directly measured in the feasibility trial, posttreatment 
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qualitative interviews suggested that ER and increased awareness were candidate 

mechanisms of MBSR in this sample. Specifically, 60% of participants indicated that 

improvements in ER were the primary benefit experienced from the intervention, which has 

been found to be a primary mechanism of change in a variety of samples.66

Hartmann and colleagues67 adapted Dialectical Behavior Therapy for adults with ASD in a 

small group study with 7 participants in which sessions targeted social communication 

challenges and ER impairment. The 12 group sessions included short mindfulness practices, 

identification of social situations that elicit emotional difficulties, and practicing social 

situations in session. Single-subject analyses on the 3-month group therapy indicated 

increased Social Cognition Index scores on the Social Responsiveness Scale-2 and ER 

improvement (decreased suppression and increased reappraisal on the ERQ) in most 

participants.67

Overall, the evidence for ER-focused interventions in ASD is quite limited. Nearly all 

existing studies are preliminary open trials with small sample sizes. The only randomized 

trials included waitlist controls rather than an active treatment comparison group. Some 

interventions include ER as a theoretic target mechanism, but they do not include 

measurement of ER as an outcome. Other than IO-PERT61 and the interventions for young 

children, which to date have not measured effects on ER, most studies targeted children 

through adults who are verbal and/or have average cognitive ability. As such, the 

conclusions that can be drawn from the treatment research are limited. However, in general, 

the extant research suggests that ER can improve with treatment, with evidence for this from 

childhood (although not very early childhood yet) through adulthood.

SUMMARY

Nearly all ER research in ASD has occurred in the past decade. Although longitudinal 

studies to establish causation are lacking, the research overwhelmingly ties poor ER to a 

wide range of negative outcomes. This suggests that screening for ER impairment and the 

development and evaluation of ER-focused mechanistic treatments for individuals with ASD 

is an important direction for future research. Clinicians might consider focusing on treatment 

of ER as opposed to treatments for specific psychological symptoms or disorders. Further, 

treating ER impairment may be preferable before engaging in social skills training so that 

individuals can learn to manage emotions before engaging in stressful social demands.

Despite increasing appreciation of the importance of ER in ASD, treatment research for ER 

in ASD is in its infancy. The few clinical trials that have been done are preliminary in nature. 

For the most part, intervention studies have incorporated methods with efficacy outside of 

ASD, such as CBT and mindfulness, with promising results. This suggests that, in the 

absence of treatments with specific support of efficacy for ER in ASD, clinicians can use 

approaches to support ER outside of ASD with common modifications to support learning in 

ASD. It is also possible that approaches with efficacy for other treatment targets in ASD, 

such as CBT for anxiety or Functional Behavior Assessments and environmental supports 

for behavior, and so on, may be helpful for improving ER given that we know ER is strongly 
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associated with these other concerns. However, measurement of ER outcomes is needed to 

better understand how other intervention approaches may impact ER.

Although there are very few measures that have been developed and validated for individuals 

with ASD, the recent development of 2 informant reports is promising.24,46 More research is 

needed to develop sound self-report ER measures for adults with ASD. Although some 

studies have used biological indices such as measurement of RSA, this too, is in its infancy. 

Overall, the incorporation of technology into ER assessment in ASD has been very limited 

to date, although could be useful to consider more automated approaches to time-intensive 

forms of ER measurement, such as observational coding.

In sum, there is much to be done in terms of establishing empirically based approaches for 

ER assessment and treatment in ASD. More sophisticated clinical trials, such as sequential, 

multiple assignment, randomized trial (SMART) trial designs, integration of dissemination/

implementation questions into trial designs, or comparison of multiple active treatments, 

may be useful to speed the state of the science. Although it may seem like a daunting 

amount of work remains to be done, we can continue steadfast with the potential for 

improved outcomes in mind. As stated by a parent of an adult woman with ASD, following 

initiating ER-focused treatment:

After 9 months of intensive sessions twice a week: results nothing short of 

miraculous. This, after trying every other type of therapy and medication out there. 

Without addressing her emotion regulation issues, nothing else was possible.

Acknowledgments

DISCLOSURE

This article was supported by DOD W81XWH-18-1-0284 (to C.A. Mazefsky) and R01 HD079512 (to C.A. 
Mazefsky). During the preparation of this article, J.B. Northrup received support through a T32 training grant from 
the National Institute of Mental Health (T32MH018269).

REFERENCES

1. Thompson RA. Emotion regulation: a theme in search of definition. Monogr Soc Res Child Dev 
1994;59(2–3):25–52. [PubMed: 7984164] 

2. Gross JJ, Jazaieri H. Emotion, emotion regulation, and psychopathology: an affective science 
perspective. Clin Psychol Sci 2014;2(4):387–401.

3. Mazefsky CA, Yu L, Pilkonis P. The psychometric properties of the Emotion Dysregulation 
Inventory in a nationally representative sample of youth. J Clin Child Adolesc Psychol 2019 
10.1080/15374416.2019.1703710.

4. Zelkowitz RL, Cole DA. Measures of emotion reactivity and emotion regulation: convergent and 
discriminant validity. Pers Individ Dif 2016;102:123–32. [PubMed: 31507307] 

5. Kanner L. Autistic disturbances of affective contact. Nervous Child 1943;2(3): 217–50.

6. Jahromi LB, Bryce CI, Swanson J. The importance of self-regulation for the school and peer 
engagement of children with high-functioning autism. Res Autism Spectr Disord 2013;7(2):235–46.

7. Adamek L, Nichols S, Tetenbaum SP, et al. Individual temperament and problem behavior in 
children with autism spectrum disorders. Focus Autism Other Dev Disabl 2011;26(3):173–83.

8. Croen LA, Najjar DV, Ray GT, et al. A comparison of health care utilization and costs of children 
with and without autism spectrum disorders in a large group-model health plan. Pediatrics 
2006;118(4):e1203–11. [PubMed: 17015508] 

Beck et al. Page 10

Child Adolesc Psychiatr Clin N Am. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



9. Mazefsky CA, White SW. Emotion regulation: concepts and practice in autism spectrum disorder. 
Child Adolesc Psychiatr Clin N Am 2014;23(1): 15–24. [PubMed: 24231164] 

10. Cai RY, Richdale AL, Uljarevic M, et al. Emotion regulation in autism spectrum disorder: where 
we are and where we need to go. Autism Res 2018;11(7): 962–78. [PubMed: 29979494] 

11. Jahromi LB, Meek SE, Ober Reynolds S. Emotion regulation in the context of frustration in 
children with high functioning autism and their typical peers. J Child Psychol Psychiatry 
2012;53(12):1250–8. [PubMed: 22591180] 

12. Guy L, Souders M, Bradstreet L, et al. Brief report: emotion regulation and respiratory sinus 
arrhythmia in autism spectrum disorder. J Autism Dev Disord 2014; 44(10):2614–20. [PubMed: 
24752681] 

13. Mazefsky CA, Borue X, Day TN, et al. Emotion regulation patterns in adolescents with high-
functioning autism spectrum disorder: comparison to typically developing adolescents and 
association with psychiatric symptoms. Autism Res 2014;7(3):344–54. [PubMed: 24610869] 

14. Samson AC, Hardan AY, Podell RW, et al. Emotion regulation in children and adolescents with 
autism spectrum disorder. Autism Res 2015;8(1):9–18. [PubMed: 24863869] 

15. Ting V, Weiss JA. Emotion regulation and parent co-regulation in children with autism spectrum 
disorder. J Autism Dev Disord 2017;47(3):680–9. [PubMed: 28070784] 

16. Giovagnoli G, Postorino V, Fatta LM, et al. Behavioral and emotional profile and parental stress in 
preschool children with autism spectrum disorder. Res Dev Dis-abil 2015;45:411–21.

17. Konstantareas MM, Stewart K. Affect regulation and temperament in children with autism 
spectrum disorder. J Autism Dev Disord 2006;36(2):143–54. [PubMed: 16456727] 

18. Rieffe C, De Bruine M, De Rooij M, et al. Approach and avoidant emotion regulation prevent 
depressive symptoms in children with an Autism Spectrum Disorder. Int J Dev Neurosci 
2014;39:37–43. [PubMed: 24951836] 

19. Gotham K, Marvin A, Taylor J, et al. Characterizing the daily life, needs, and priorities of adults 
with autism spectrum disorder from Interactive Autism Network data. Autism 2015;19(7):794–
804. [PubMed: 25964655] 

20. Kreslins A, Robertson AE, Melville C. The effectiveness of psychosocial interventions for anxiety 
in children and adolescents with autism spectrum disorder: a systematic review and meta-analysis. 
Child Adolesc Psychiatry Ment Health 2015;9(1):22. [PubMed: 26120361] 

21. Nuske HJ, Hedley D, Tseng CH, et al. Emotion regulation strategies in preschoolers with autism: 
associations with parent quality of life and family functioning. J Autism Dev Disord 
2018;48(4):1287–300. [PubMed: 29192379] 

22. Mazefsky CA, Day TN, Siegel M, et al. Development of the emotion dysregulation inventory: a 
PROMIS.ing method for creating sensitive and unbiased questionnaires for autism spectrum 
disorder. J Autism Dev Disord 2018;48(11):3736–46. [PubMed: 27699685] 

23. Georgiades S, Szatmari P, Boyle M. Importance of studying heterogeneity in autism. 
Neuropsychiatry 2013;3(2):123–5.

24. Weiss JA, Thomson K, Chan L. A systematic literature review of emotion regulation measurement 
in individuals with autism spectrum disorder. Autism Res 2014; 7:629–48. [PubMed: 25346416] 

25. Garnefski N, Kraaij V, Spinhoven P. Negative life events, cognitive emotion regulation, and 
emotional problems. Pers Individ Dif 2001;30:1311–27.

26. Gratz KL, Roemer L. Multidimensional assessment of emotion regulation and dysregulation: 
development, factor structure, and initial validation of the difficulties in emotion regulation scale. J 
Psychopathol Behav Assess 2004;26(1):41–54.

27. Conner CM, White SW. Brief report: feasibility and preliminary efficacy of individual mindfulness 
therapy for adults with autism spectrum disorder. J Autism Dev Disord 2018;48(1):290–300. 
[PubMed: 28921306] 

28. Gross JJ, John OP. Individual differences in two emotion regulation processes: implications for 
affect, relationships, and well-being. J Pers Soc Psychol 2003; 85(2):348. [PubMed: 12916575] 

29. Connor-Smith JK, Compas BE, Wadsworth ME, et al. Responses to stress in adolescence: 
measurement of coping and involuntary stress responses. J Consult Clin Psychol 2000;68(6):976–
92. [PubMed: 11142550] 

Beck et al. Page 11

Child Adolesc Psychiatr Clin N Am. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



30. Achenbach TM, Rescorla LA. Manual for the ASEBA preschool forms and profiles. Burlington 
(VT): University of Vermont, Research center for children, youth, & families; 2000.

31. Achenbach TM, Rescorla L. Manual for the ASEBA school-age forms & profiles: an integrated 
system of multi-informant assessment. Burlington (VT): Aseba; 2001.

32. Samson AC, Phillips JM, Parker KJ, et al. Emotion dysregulation and the core features of autism 
spectrum disorder. J Autism Dev Disord 2014;44(7):1766–72. [PubMed: 24362795] 

33. Berkovits L, Eisenhower A, Blacher J. Emotion regulation in young children with autism spectrum 
disorders. J Autism Dev Disord 2017;47(1):68–79. [PubMed: 27838805] 

34. Mazefsky CA, Yu L, White SW, et al. The Emotion Dysregulation Inventory: psychometric 
properties and item response theory calibration in an autism spectrum disorder sample. Autism Res 
2018;11:928–41. [PubMed: 29624893] 

35. Conner CM, White SW, Beck KB, et al. Improving emotion regulation ability in autism: the 
Emotional Awareness and Skills Enhancement (EASE) program. Autism 2019;23(5):1273–87. 
[PubMed: 30400749] 

36. Beaumont R, Sofronoff K. A multi component social skills intervention for children with Asperger 
syndrome: the Junior Detective Training Program. J Child Psychol Psychiatry 2008;49(7):743–53. 
[PubMed: 18503531] 

37. Butterworth TW, Hodge MA, Sofronoff K, et al. Validation of the emotion regulation and social 
skills questionnaire for young people with autism spectrum disorders. J Autism Dev Disord 
2014;44(7):1535–45. [PubMed: 24337829] 

38. Weiss JA, Thomson K, Burnham Riosa P, et al. A randomized waitlist-controlled trial of cognitive 
behavior therapy to improve emotion regulation in children with autism. J Child Psychol 
Psychiatry 2018;59(11):1180–91. [PubMed: 29687457] 

39. Shields A, Cicchetti D. Emotion regulation among school-age children: the development and 
validation of a new criterion Q-sort scale. Dev Psychol 1997; 33(6):906. [PubMed: 9383613] 

40. Scarpa A, Reyes NM. Improving emotion regulation with CBT in young children with high 
functioning autism spectrum disorders: a pilot study. Behav Cogn Psy-chother 2011;39(4):495–
500.

41. Bal E, Harden E, Lamb D, et al. Emotion recognition in children with autism spectrum disorders: 
relations to eye gaze and autonomic state. J Autism Dev Disord 2010;40(3):358–70. [PubMed: 
19885725] 

42. Neuhaus M, Eakin EG, Straker L, et al. Reducing occupational sedentary time: a systematic review 
and meta-analysis of evidence on activity permissive workstations. Obes Rev 2014;15(10):822–38. 
[PubMed: 25040784] 

43. Van Hecke AV, Lebow J, Bal E, et al. Electroencephalogram and heart rate regulation to familiar 
and unfamiliar people in children with autism spectrum disorders. Child Dev 2009;80(4):1118–33. 
[PubMed: 19630897] 

44. Nuske HJ, Hedley D, Woollacott A, et al. Developmental delays in emotion regulation strategies in 
preschoolers with autism. Autism Res 2017;10(11):1808–22. [PubMed: 28695672] 

45. Hirschler Guttenberg Y, Golan O, Ostfeld Etzion S, et al. Mothering, fathering, and the regulation 
of negative and positive emotions in high-functioning preschoolers with autism spectrum disorder. 
J Child Psychol Psychiatry 2015;56(5):530–9. [PubMed: 25123380] 

46. Mazefsky CA, Herrington J, Siegel M, et al. The role of emotion regulation in autism spectrum 
disorder. J Am Acad Child Adolesc Psychiatry 2013;52(7): 679–88. [PubMed: 23800481] 

47. Goodwin MS, Mazefsky CA, Ioannidis S, et al. Predicting aggression to others in youth with 
autism using a wearable biosensor. Autism Res 2019;12(8):1286–96. [PubMed: 31225952] 

48. Hill E, Berthoz S, Frith U. Brief report: cognitive processing of own emotions in individuals with 
autistic spectrum disorder and in their relatives. J Autism Dev Disord 2004;34(2):229–35. 
[PubMed: 15162941] 

49. Mazefsky CA, Kao J, Oswald DP. Preliminary evidence suggesting caution in the use of 
psychiatric self-report measures with adolescents with high-functioning autism spectrum disorders. 
Res Autism Spectr Disord 2011;5(1):164–74. [PubMed: 24013401] 

50. Berking M, Wupperman P. Emotion regulation and mental health: recent findings, current 
challenges, and future directions. Curr Opin Psychiatry 2012;25(2): 128–34. [PubMed: 22262030] 

Beck et al. Page 12

Child Adolesc Psychiatr Clin N Am. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



51. Gulsrud AC, Jahromi LB, Kasari C. The co-regulation of emotions between mothers and their 
children with autism. J Autism Dev Disord 2010;40(2):227–37. [PubMed: 19714458] 

52. Prizant BM, Wetherby AM, Rubin E, et al. The SCERTS model: a comprehensive approach for 
children with autism spectrum disorders. Baltimore (MD): Brookes Reichow B, & Volkmar F; 
2010.

53. Wetherby AM, Guthrie W, Woods J, et al. Parent-implemented social intervention for toddlers with 
autism: an RCT. Pediatrics 2014;134(6):1084–93. [PubMed: 25367544] 

54. Kasari C, Freeman S, Paparella T. Joint attention and symbolic play in young children with autism: 
a randomized controlled intervention study. J Child Psychol Psychiatry 2006;47(6):611–20. 
[PubMed: 16712638] 

55. Attwood T. Exploring feelings: cognitive behaviour therapy to manage anxiety. Arlington (TX): 
Future Horizons; 2004.

56. Sofronoff K, Attwood T. A cognitive behaviour therapy intervention for anxiety in children with 
Asperger’s syndrome. Good Autism Practice 2003;4(1):2–8.

57. Sofronoff K, Attwood T, Hinton S. A randomised controlled trial of a CBT intervention for anxiety 
in children with Asperger syndrome. J Child Psychol Psychiatry 2005;46(11):1152–60. [PubMed: 
16238662] 

58. Sofronoff K, Attwood T, Hinton S, et al. A randomized controlled trial of a cognitive behavioural 
intervention for anger management in children diagnosed with Asperger syndrome. J Autism Dev 
Disord 2007;37(7):1203–14. [PubMed: 17082978] 

59. Swain D, Murphy HG, Hassenfeldt TA, et al. Evaluating response to group CBT in young children 
with autism spectrum disorder. Cogn Behav Ther 2019;12 10.1017/S1754470X19000011.

60. Beaumont R, Rotolone C, Sofronoff K. The Secret Agent Society social skills program for children 
with high functioning autism spectrum disorders: a comparison of two school variants. Psychol 
Sch 2015;52(4):390–402.

61. Shaffer RC, Wink LK, Ruberg J, et al. Emotion regulation intensive outpatient programming: 
development, feasibility, and acceptability. J Autism Dev Disord 2019;49(2):495–508. [PubMed: 
30143951] 

62. Emotion Awareness and Skills Enhancement Program (EASE). ClinicalTrials.gov 
Identifier:NCT03432832. Available at: https://clinicaltrials.gov/ct2/show/NCT03432832?
term=emotion+regulation&recrs=ab&cond=Autism&draw=4&rank=2, 2019, Accessed December 
12, 2019.

63. Mackay BA, Shochet IM, Orr JA. A pilot randomised controlled trial of a school-based resilience 
intervention to prevent depressive symptoms for young adolescents with autism spectrum disorder: 
a mixed methods analysis. J Autism Dev Disord 2017;47(11):3458–78. [PubMed: 28770525] 

64. Shochet IM, Saggers BR, Carrington SB, et al. The Cooperative Research Centre for Living with 
Autism (Autism CRC) conceptual model to promote mental health for adolescents with ASD. Clin 
Child Fam Psychol Rev 2016;19(2):94–116. [PubMed: 27072681] 

65. Beck KB, Greco VM, Terhorst L, et al. Mindfulness-based stress reduction for adults with autism 
spectrum disorder: feasibility and estimated effects. Mindfulness,2020.

66. Gu J, Strauss C, Bond R, et al. How do mindfulness-based cognitive therapy and mindfulness-
based stress reduction improve mental health and wellbeing? A systematic review and meta-
analysis of meditation studies. Clin Psychol Rev 2015; 37:1–12. [PubMed: 25689576] 

67. Hartmann K, Urbano MR, Raffaele CT, et al. Outcomes of an emotion regulation intervention 
group in young adults with autism spectrum disorder. Bull Menninger Clin 2019;83(3):259–77. 
[PubMed: 31502871] 

68. Bruggink A, Huisman S, Vuijk R, Kraaij V, Garnefski N. Cognitive emotion regulation, anxiety 
and depression in adults with autism spectrum disorder. Res Autism Spectr Disord 2016;22:34–44.

69. Maddox BB, Trubanova A, White SW. Untended wounds: non-suicidal self-injury in adults with 
autism spectrum disorder. Autism 2017;21(4):412–22. [PubMed: 27178994] 

70. Swain D, Scarpa A, White S, et al. Emotion dysregulation and anxiety in adults with ASD: Does 
social motivation play a role? J Autism Dev Disord 2015; 45(12):3971–7. [PubMed: 26319254] 

71. Samson AC, Huber O, Gross JJ. Emotion regulation in Asperger’s syndrome and high-functioning 
autism. Emotion 2012;12(4):659–65. [PubMed: 22642342] 

Beck et al. Page 13

Child Adolesc Psychiatr Clin N Am. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT03432832
https://clinicaltrials.gov/ct2/show/NCT03432832?term=emotion+regulation&recrs=ab&cond=Autism&draw=4&rank=2
https://clinicaltrials.gov/ct2/show/NCT03432832?term=emotion+regulation&recrs=ab&cond=Autism&draw=4&rank=2


72. Cai RY, Richdale AL, Dissanayake C, et al. Emotion regulation in autism: Reappraisal and 
suppression interactions. Autism 2019;23(3):737–49. [PubMed: 29792076] 

73. Goldsmith SF, Kelley E. Associations between emotion regulation and social impairment in 
children and adolescents with autism spectrum disorder. J Autism Dev Disord 2018;48(6):2164–
73. [PubMed: 29427118] 

74. Charlton AS, Smith IC, Mazefsky CA, et al. The role of emotion regulation on co-occurring 
psychopathology in emerging adults with ASD. J Autism Dev Disord 2019;1–8. [PubMed: 
30014249] 

75. Keefer A, Singh V, Kalb LG, et al. Investigating the factor structure of the child behavior checklist 
dysregulation profile in children and adolescents with autism spectrum disorder. Autism Res 
2019;13:436–43. [PubMed: 31657141] 

76. Joshi G, Wozniak J, Fitzgerald M, et al. High risk for severe emotional dysregulation in 
psychiatrically referred youth with autism spectrum disorder: a controlled study. J Autism Dev 
Disord 2018;48:3101–15. [PubMed: 29675767] 

77. Sofronoff K, Silva J, Beaumont R. The secret agent society social-emotional skills program for 
children with a high-functioning autism spectrum disorder: a parent-directed trial. Focus Autism 
Other Dev Disabl 2017;32(1):55–70.

78. Thomson K, Riosa PB, Weiss JA. Brief report of preliminary outcomes of an emotion regulation 
intervention for children with autism spectrum disorder. J Autism Dev Disord 2015;45:3487–95. 
[PubMed: 25877014] 

79. Khor AS, Melvin GA, Reid SC, et al. Coping, daily hassles and behavior and emotional problems 
in adolescents with high-functioning autism / Asperger’s disorder. J Autism Dev Disord 
2014;44:593–608. [PubMed: 23933998] 

80. South M, Taylor KM, Newton T, et al. Psychophysiological and behavioral responses to a novel 
intruder threat task for children on the autism spectrum. J Autism Dev Disord 2017;47(12):3704–
13. [PubMed: 28646372] 

81. Goldsmith HH, Reilly J, Lemery KS, et al. The laboratory assessment battery: Preschool version 
(LAB-TAB). Madison (WI): University of Wisconsin; 1999.

Beck et al. Page 14

Child Adolesc Psychiatr Clin N Am. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



KEY POINTS

• Research suggests that individuals with autism spectrum disorder (ASD) are 

more prone to have impaired emotion regulation (ER) than same-aged peers 

without ASD, beginning in early childhood and extending into adulthood.

• Cross-sectional research supports an association between impaired ER and 

more problem behaviors, aggression, co-occurring psychiatric diagnoses, and 

negative social outcomes in ASD.

• Broader and more sustained clinical impact may be achieved by focusing 

treatment on core ER impairments as opposed to a disorder-specific or 

problem-specific approach.

• A multimodal assessment approach to ER measurement in ASD is 

recommended, with priority placed on measures and coding systems 

developed specifically for individuals with ASD.

• Although the research is in its infancy with small open pilot or waitlist control 

trials, existing research on ER in ASD suggests that ER can improve with 

treatment.
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Fig. 1. 
Illustrative summary of the propensity for impaired ER in ASD, its common manifestations, 

and the resultant poor outcomes.
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