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Effect of Psychotherapy Interventions on
Emotion Regulation in Adults with ADHD:
A Systematic Review

DEHB Tanil Yetiskinlerde Psikoterapi Mudahalelerinin Duygu
Diizenleme Uzerindeki Etkisi: Sistematik Bir Gozden Gecirme

@ Hilal Sila Turhan Arslan’, @ Ozge Sariot Ertiirk’
TAydin Adnan Menderes University, Aydin

ABSTRACT

The aim of this systematic review is to systematically review randomized controlled trials examining the effects
of psychotherapy-based interventions on emotion reqgulation in adults diagnosed with attention deficit
hyperactivity disorder (ADHD). The Web of Science, PubMed, Science Direct, Scopus, TR Dizin, and ULAKBIM
databases were searched up to May 2025 in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines. Based on criteria, six studies were included in the systematic
review. The risk of bias in the studies was assessed using the Cochrane Risk of Bias Assessment (Cochrane Rob 2)
tool. The studies reviewed were subsequently examined and evaluated in terms of sample characteristics,
research designs, measurement tools, and findings. The findings revealed that psychotherapy interventions
generally increased emotion regulation skills in the intervention group; however, only three studies showed that
this improvement was statistically significant compared to the control group. It was observed that only self-report
instruments were used, measurements of positive emotion regulation were lacking, and analyses according to
ADHD subtypes were absent. Accordingly, it is recommended that future studies should incorporate more
objective measurement methods, evaluate positive emotion requlation processes, and distinguish effects specific
to ADHD subtypes.
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0z

Bu sistematik derlemenin amaci, dikkat eksikligi ve hiperaktivite bozuklugu (DEHB) tanili yetiskin bireylerde
uyqulanan psikoterapi temelli miidahalelerin duygu diizenleme Gzerindeki etkilerini inceleyen randomize kontrolll
arastirmalari sistematik bir sekilde gdzden gegirmektir. Sistematik incelemeler ve Meta-Analizler igin Tercih Edilen
Raporlama fj(jeleri (PRISMA)yGnergelerine uygun olarak Web of Science, PubMed, Science Direct, Scopus, TR Dizin
ve ULAKBIM veritabanlari Mayis 2025'e kadar taranmis, ve kriterlere uygun alti calisma sistematik derlemeye dahil
edilmistir. Arastirmalarin yanllik riski Cochrane Yanlilik Riski Degerlendirme araci kullanilarak degerlendirilmistir.
Ele alinan arastirmalar daha sonra érneklem 6zellikleri, arastirma desenleri, 6lgim araglari ve elde edilen bulgular
acisindan degerlendirilerek incelenmistir. Bulgular, psikoterapi midahalelerinin midahale grubunda duyqu
dlzenleme becerilerini genel olarak artirdigini ortaya koymakla birlikte, yalnizca t¢ ¢alismada bu gelismenin
kontrol grubuna kiyasla istatistiksel olarak anlamli oldugunu géstermistir. Sadece 6z bildirim araglarinin kullanildigi,
pozitif duygularin dizenlenmesine yonelik olcimlerin ve DEHB alt tiplerine gdre analizlerin eksik oldugu
gorllmustir. Bu dogrultuda, gelecek calismalarda daha objektif Olcim ydntemlerine yer verilmesi, pozitif
duygularin dizenlenme sireclerinin de dederlendiriimesi ve DEHB alt tiplerine 6zgu etkilerin ayristirilmasi
onerilmektedir.

Anahtar sdzciikler: DEHB, yetiskin, duygu diizenleme, psikoterapi, sistematik derleme
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Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder according to the DSM-
5-TR classification; it is characterized by symptoms of reduced attention span, impulsivity, and age-
inappropriate hyperactivity (American Psychiatric Association [APA]2022). It is known that genetic factors
play a significant role in the etiology of ADHD (Faraone et al. 2019). In addition to genetic predisposition,
developmental delays in the prefrontal cortex and neurochemical dysregulations in the dopamine and
norepinephrine systems also contribute to the symptomatology of ADHD (Faraone et al. 2014, Rubia 2018).
Although the disorder is typically diagnosed in childhood (Shah and Verma 2014), its symptoms persist into
adolescence and adulthood (Biederman et al. 2010, Caye et al. 2016). While the prevalence in childhood is
7.2% (Thomas et al. 2015), this rate is reported as 2.5% for adulthood (Simon et al. 2009). ADHD, which has
three subtypes—the predominantly inattentive type, the predominantly hyperactive/impulsive type, and
the combined type (APA 2013)—is characterized by hyperactivity/impulsivity symptoms in childhood and
inattentiveness symptoms in adolescence and adulthood (Willcutt et al. 2012). The lifelong nature of ADHD
does not merely imply that symptoms that began in childhood persist; rather, the form of these symptoms
and their manifestations in the individual’s life also undergo developmental changes (Coghill and Seth
2020). Similarly, while ADHD typically manifests in childhood through outwardly visible symptoms such as
physical hyperactivity, in adulthood these symptoms emerge in more subtle and internalized forms, such
as inner restlessness or tension (Asherson et al. 2018). These differences can also lead to variations in the
areas where functioning is impaired and in treatment needs (Raje and Chandramaniya 2024).

The changing symptom profile throughout the disorder’'s developmental course has made it essential to
address adult ADHD alongside its unique functional challenges. When examining adult ADHD, difficulties in
executive functions—particularly in planning, time management, organization, and sustaining attention—
become prominent (Rincon et al. 2024). These difficulties, when combined with the complex role demands
of adulthood (e.g., work life, family responsibilities, romantic relationships), create significant pressure on
an individual's functioning (Willer et al. 2017) and can lead to reduced occupational performance,
interpersonal relationship problems, and decreased psychological resilience (Raaj et al. 2023).

The impairment in emotion requlation skills observed in adults with ADHD is another factor associated with
their reduced functioning (England-Mason 2020). Emotional regulation is defined as the process by which
an individual recognizes the emotions they are experiencing, makes cognitive evaluations, and develops
appropriate, flexible, and purposeful responses to the situation (Gross 1998, Thompson 1994). This process
encompasses multiple subdimensions, including emotional awareness, the ability to modulate emotional
intensity, the use of appropriate requlation strategies, impulse control, and the management of emotional
lability (Gratz and Roemer 2004, Gross 2015). Although the emotion regulation literature has primarily
focused on the regulation of negative emotions for many years, recent years have emphasized that the
regulation of positive emotions also plays a critical role in psychopathology (Carl et al. 2013). Positive
emotion requlation refers to an individual's capacity to sustain, enhance, or modulate positive emotional
states—such as pleasure, excitement, and reward anticipation—as needed (Quoidbach et al. 2015). Given
characteristics such as reward sensitivity and the overactivation of the behavioral approach system in
adult ADHD, it is thought that the regulation of positive emotions, not just negative emotions, may also be
clinically significant (Bijttebier et al. 2009, Barkley 2015). In recent years, the importance of this skill within
the ADHD diagnosis has begun to be emphasized more. It is highlighted that defining ADHD solely in terms
of symptoms of inattention, impulsivity, and hyperactivity may be insufficient to explain all clinical
manifestations and experiences (Shaw et al. 2014). Given the significant difficulties adults with ADHD face
in the area of emotion requlation (Martel 2009, Barkley and Fischer 2010), it is argued that emotion
requlation difficulties should be considered a core symptom at the center of ADHD's clinical presentation
(Hirsch et al. 2018, Faraone et al. 2019, Soler-Gutiérrez et al. 2023).

Emotional reqgulation is closely linked to the three core symptom groups of ADHD (Albesisi and Overton
2023). Individuals with ADHD experience negative emotions more intensely and struggle to recover from
their effects, particularly due to impairments in attention processes (Mahdavi and Elaheh 2024);
additionally, under the influence of impulsivity, these emotions may manifest in their behavior more rapidly
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and intensely (KenézIGi et al. 2025). It has been noted that in adults diagnosed with ADHD, emotions are
experienced suddenly, intensely, and independently of context; rapid mood shifts are experienced within
a short period; and this is accompanied by outbursts of anger and excessive reactions to minor
disappointments (Bunford et al. 2015). The consideration of emotion requlation skills as a core component
in the diagnosis of ADHD is associated with the notion that emotion regulation-related symptoms, rather
than being explained by another psychopathology (Mérstedt et al. 2016), constitute a specific component
of ADHD and directly affect individuals’ academic, social, and occupational functioning (Ryckaert et al.
2018, Christiansen et al. 2019). Deficits in emotion regulation skills can lead to multidimensional functional
problems such as impulsive behaviors, relational conflicts, and low stress tolerance (Berking and
Wupperman 2012).

One of the most commonly used methods in the treatment of ADHD is pharmacological intervention; in
particular, stimulant medications have been found to be effective in providing short-term symptom control
in the areas of attention and impulsivity (Faraone and Buitelaar 2010, Cortese et al. 2018). It has been
observed that the use of stimulant medications may be effective in reducing irritability and sudden
outbursts of anger, particularly in children (Ventura et al. 2022). However, findings regarding the efficacy
of these medications in adults are limited, and it has been reported that they do not fully normalize
functional and behavioral impairments in emotion initiation and regulation processes (Greenfield et al.
2024). Some studies have indicated that stimulants provide a general reduction in symptoms of emotional
regulation impairments, but this effect does not manifest at the same level in every individual (Brancati et
al. 2023). For example, it has been stated that stimulant medications may increase emotional fluctuations
in some individuals, particularly at high doses, and thus their effects on emotion requlation are
heterogeneous (Posner et al. 2011). These findings point to the need for more comprehensive
psychotherapy interventions targeting complex psychosocial functions such as emotion regulation.

In addition to pharmacological interventions, various psychotherapeutic approaches are also used in the
treatment of adult ADHD (Kooij et al. 2019). These approaches include cognitive-behavioral therapy-based
programs, adaptations of dialectical behavior therapy, mindfulness-based interventions, acceptance and
commitment therapy, metacognitive therapy, and psychoeducational programs (Fullen et al. 2020).
However, it is observed that studies conducted with randomized controlled designs in adult ADHD samples
have largely focused on interventions based on cognitive-behavioral therapy and dialectical behavior
therapy. This situation may be related to the fact that these two approaches have a strong theoretical
foundation and their structured protocols are more conducive to experimental research (Carroll and Nuro
2002).

Cognitive Behavioral Therapy (CBT), which is among the primary psychotherapy interventions used, aims
to regulate an individual's emotional and behavioral responses by identifying, assessing, and restructuring
cognitive distortions and dysfunctional beliefs (Beck 2011). CBT addresses rigid and generalized automatic
thoughts commonly observed in adults with ADHD (Knouse and Safren 2010), such as “inadequacy,” “failure,
and “it will never get better”(Ramsay and Rostain 2007). It has been demonstrated that these thoughts not
only affect cognitive processes but also reduce the individual's tolerance for error, intensify emotional
reactions, and increase avoidance tendencies (Young and Bramham 2007). When examining the
mechanism of action of CBT, it is observed that by enabling the individual to become aware of and question
their thought content, it paves the way for the development of emotion-focused coping strategies; through
these strategies, the individual can develop more functional behaviors when experiencing intense negative
emotions such as anger, disappointment, and quilt (Eddy and Martin 2023). In this regard, CBT is considered
not merely a form of cognitive restructuring in adult ADHD but a multi-component approach that intervenes
both indirectly and directly in emotion regulation processes (Solanto 2011, Liu et al. 2023, Carvalho et al.
2024). In particular, targeting the relationship between automatic thoughts and emotional responses is
viewed as a central mechanism in enhancing emotional regulation capacity (Webb et al. 2012).

"

Another psychotherapy intervention applied, Dialectical Behavior Therapy (DBT), was originally developed
for borderline personality disorder (Linehan 1987). Due to its focus on core target areas that overlap with
ADHD—such as difficulties in emotion requlation, impulsivity, and interpersonal functioning—it has been
adapted for this group and applied effectively (Hesslinger et al. 2002, Heath et al. 2021, Zhang et al. 2025).
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DBT aims to achieve emotional balance through modules such as emotion recognition, developing the
capacity to live in the moment, maintaining behavioral control during crises, and strengthening
interpersonal skills (van Dijk et al. 2013, Neacsiu et al. 2014). DBT's modular structure and its direct focus
on emotion requlation and crisis tolerance skills are grounded in a theoretical framework that addresses
the interaction between emotional vulnerability and behavioral impulsivity (Crowell et al. 2009). DBT's
systematic teaching of skills such as identifying, naming, accepting emotions, and delaying behavioral
responses may contribute to reducing emotion regulation difficulties associated with executive function
deficits and response inhibition problems (Lynch et al. 2007). It has been demonstrated that DBT is
effective in developing coping skills for emotional challenges—such as anger outbursts, impatience, and
guilt—which are commonly observed in adults with ADHD (Cole et al. 2016, Basiri and Hadianfard 2022).

Despite the evolving perspective on the inclusion of emotion regulation as a core symptom, findings
regarding psychotherapy interventions targeting emotion requlation in adults with ADHD remain limited.
This systematic review aims to examine the effects of psychological interventions applied to adult ADHD
samples on emotion regulation. The primary research question is to what extent psychotherapy-based
interventions improve emotion regulation skills in adult ADHD samples. Since the strongest evidence
regarding the effectiveness of interventions is derived from systematic reviews of randomized controlled
trials (Chambless and Hollon 1998), only randomized controlled trials (RCTs) were included in this study.
RCTs minimize the effects of confounding variables through random assignment to intervention and
control groups, thereby allowing observed changes to be directly attributed to the applied intervention
(Hariton and Locascio 2018). Additionally, despite the limited number of studies, only articles involving
adult samples aged 18 and older were included in the review. This choice is grounded in theoretical and
clinical foundations. Although adult ADHD has a neurodevelopmental origin, it differs from adolescent
ADHD in terms of symptom presentation, comorbidity profile, and functional outcomes (Simon et al. 2009,
Agnew-Blais et al. 2016). In particular, it has been demonstrated that difficulties with emotion regulation
are more strongly associated with interpersonal functioning, occupational performance, and self-
regulation capacity in adult samples (Skirrow and Asherson 2013). In adolescent samples, however, it is
known that emotion regulation processes operate through different mechanisms due to the intertwined
nature of symptoms with the developmental process, the regulatory role of the parental and school
contexts and ongoing neurocognitive maturation (Blakemore and Robbins 2012, Crone and Dahl, 2012). For
this reason, only adult samples were included to reduce developmental heterogeneity and to evaluate
intervention effects using a clinically more homogeneous sample. In line with this methodological
framework, the aim was both to systematically synthesize current scientific evidence specific to the field
and to create a knowledge resource capable of guiding clinical practice.

Method

In this review, the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
flowchart, which incorporates evidence-based criteria for the reporting of systematic reviews and meta-
analyses, was used (Page et al. 2021). The study protocol was registered in the PROSPERO database
(Registration No.: CRD420251183540). Studies were searched using English and Turkish keywords. To
broaden the scope of the intervention, psychotherapy models frequently used in the ADHD literature—such
as cognitive-behavioral therapy (CBT), dialectical behavior therapy (DBT), and mindfulness-based
approaches—were included in the search string in addition to general therapy terms.

English Search String

("Attention Deficit Hyperactivity Disorder” OR ADHD) AND (adult) AND ("emotion regulation” OR "affective
regulation” OR "emotional control”) AND ("therapy" OR "intervention” OR "treatment" OR "mindfulness”) AND
("randomized controlled" OR "RCT")

Turkish Search String

("Dikkat Eksikligi ve Hiperaktivite Bozuklugu" OR DEHB) AND (yetiskin) AND ("duygu diizenleme" OR
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"duygulanim diizenleme" OR "duygusal kontrol') AND ("terapi" OR "miidahale” OR "tedavi" OR "bilingli
farkindalik") AND ("randomize kontrolli" OR "RKC")

Inclusion and Exclusion Criteria

The inclusion and exclusion criteria for this systematic review are based on the PICOS framework ([P:
Population], [I: Intervention], [C: Comparison], [0: Outcome], [S: Study design]) (Richardson et al. 1995).
Studies included in the review involved adults aged 18 years and older who had received a diagnosis of
Attention-Deficit/Hyperactivity Disorder (ADHD) according to DSM criteria. Under the intervention
criterion, psychological therapy types administered in individual or group formats, either in-person or
online, were considered. It was expected that the studies would include a control condition comparing
psychological interventions with routine treatment or alternative methods and measure outcome variables
related to emotion requlation. Only studies conducted using a randomized controlled experimental
research design were included in the review. Additionally, only articles published in Turkish or English were
considered. In accordance with the exclusion criteria: studies involving individuals under 18 years of age,
samples with severe psychiatric comorbidities (such as psychotic disorders or severe substance use),
studies where the ADHD diagnosis was not clinically confirmed, studies lacking psychological intervention,
studies without a control group or failing to compare the intervention with another method, studies that
did not directly examine emotion requlation outcomes or evaluated them only indirectly through comorbid
symptoms, and non-randomized controlled studies were excluded from the review.

PubMed (N=36), Web of Science (N=54),
Science Direct (N=793), Scopus (N=30), Ulakbim (N=0),
TRDizin (N=0)
Total (N=913) Duplicate studies

\ //"’ (=108}
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)
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(N=805) Studies excluded based on title
and abstract (N=665)
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[
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Figure 1. PRISMA flow chart

Search Process

The databases PubMed, Web of Science, Science Direct, Scopus, TRDizin, and ULAKBIM were searched
without any time restrictions as of May 2025. The search was completed in May 2025. As a result of the
search, a total of 913 studies were identified: PubMed (n=36), Web of Science (n=54), ScienceDirect (n=793),
Scopus (n=30), TRDizin (n=0), and ULAKBIM (n=0). Duplicate studies (n=108) were excluded. The remaining
805 articles were evaluated based on their titles and abstracts. At this stage, a total of 665 studies were
excluded: those not meeting the criteria for a research article (n=445), off-topic studies (n=315), or those
for which the full text was unavailable (n=23). The full texts of the remaining 22 studies were evaluated in
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detail; after 16 studies were excluded for failing to meet the eligibility criteria, 6 studies were included in
the review. The primary reasons for excluding studies during the full-text evaluation phase were: research
design inconsistent with the PICOS criteria (n = 5), lack of a psychological therapy intervention (n = 2),
failure to directly measure the emotion regulation variable (n = 1), and the ADHD diagnosis not being
clinically validated (n = 2). The study selection process is illustrated in Figure 1using the PRISMA flowchart.

Data Extraction and Analysis

Data from the included studies were systematically collected using a standardized data extraction form
developed by the researchers. The following information was recorded for each study using this form:
study objective, sample characteristics, intervention group characteristics, control group characteristics,
session characteristics (number of sessions, duration, and completion status), emotion requlation
measurement tools used, measurement time points, and the effect of the intervention on emotion
regulation. Since there were significant differences among the included studies in terms of intervention
types, duration of implementation, measurement tools, and assessment time points, a quantitative meta-
analysis was not conducted (Chandler et al. 2019). The findings were analyzed using a narrative synthesis
method, and the results of the studies were compared descriptively.

Risk of Bias Assessment

The methodological quality and risk of bias of the randomized controlled trials included in this systematic
review were assessed using RoB 2.0, the updated version of the Cochrane Risk of Bias Tool (Sterne et al.
2019). The assessment was conducted at the outcome level for the primary outcome variable, emotion
regulation, and covered the following five domains: (1) bias arising from the randomization process, (2) bias
due to deviations from the planned intervention, (3) bias due to missing outcome data, (4) bias due to
outcome measurement, and (5) bias due to the selection of reported outcomes. All studies were assessed
independently by two researchers. Disagreements between assessors were planned to be resolved
primarily through discussion; in cases where consensus could not be reached, the opinion of a third
researcher would be sought. Each study was classified as “low risk,” “some concerns,” or “high risk”
according to the RoB 2.0 algorithm. The assessment is shown in Table 1.

Table 1. Risk of bias assessments (Rob-2.0)

Study Risk of bias Risk of bias due to | Risk of bias Risk of bias Risk of bias in
arising from the | deviations from due to missing | in outcome the selection of
randomization intended outcome data measurement | the reported
process interventions outcome

Basiri (2025) Some Concerns Low Risk Low Risk Some Some Concerns

Concerns

Emilsson et al. Low Risk Low Risk Some Concerns | Some Low Risk

(20112) Concerns

Halmgy et al. Low Risk Low Risk Low Risk Some Low Risk

(2022) Concerns

Nasri et al. Some Concerns Low Risk Some Concerns | Some Some Concerns

(2023) Concerns

Ulusoy et al. Some Concerns Low Risk Low Risk Some Some Concerns

(2025) Concerns

Young et al. Low Risk Low Risk Some Concerns | Some Low Risk

(2017) Concerns

Results

The sixidentified research articles were evaluated in terms of sample characteristics, measurement tools,
and intervention characteristics. The evaluations are summarized in Table 2.
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Table 2. General characteristics of the reviewed studies

Study Objective Sample Intervention | Control Session Primary | Measurement Effect of the
Group Group Characteristics | Tools Time Points Intervention
Basiri To examine the effect | N=40, DBT Waiting 10 sessions ASRS -Pre-intervention DERS |
(2025) of DBT on cognitive 23F,17M; | (N=20) list 90 minutes DERS -Post-intervention | ASRS | (attention
and emotional mean age: (N=20) 10 weeks deficit |,
symptoms in adults 28 yrs; hyperactivity/
diagnosed with ADHD | DSM-5; no impulsivity |)
medication
use
Emilsson | To evaluate the effect | N=54, CBT Group Standard | 15 sessions BCS -Pre-intervention RATE-S emotional
etal. of CBT on ADHD 34F,20 M, | (R&R2 treatment | 90 minutes RATE-S | -Post-intervention | control |
(2011) symptoms, mean age = | ADHD) (Medicati | 8 weeks -3-month follow- BCS total | (attention
psychological 33.8 yrs, (N=27) on only) up measurement | deficit |,
functioning, and DSM-IV, (N=27) hyperactivity/
emotional symptoms stable impulsivity |)
in adults diagnosed medication
with ADHD use
Halmgy To evaluate the N=121, Group DBT Standard | 14 sessions ASRS -Pre-intervention DERS— (significant
etal. effects of group DBT 68 F, 53 M, (N=60) treatment | 120 minutes DERS -Post-intervention | difference within the
(2022) on ADHD symptoms, | mean age = (Medicati | 14 weeks -6-month follow- group)
emotional regulation, | 37 yrs, on+ up measurement ASRS | (subscales
and executive DSM-IV, individual not specified)
functions in adults medication supportiv
diagnosed with use stable e
ADHD. counselin
8
(N=61)

Nasri et To evaluate the effect | N=104, iCBT iART 12 modules ASRS -Pre-intervention ASRS— (significant
al. (2023) | of internet-based CBT | 72 F-32 M, | (N=36) (N=37) - DERS -Post-intervention | difference within the
To evaluate the effect | mean age = Standard | 12 weeks -3-month follow- group)

of internet-based CBT | 36.58 yrs, treatment up measurement | DERS —
DSM-IV, (medicati -1-year follow-up
medication on only) measurement
use stable (N=31)
Ulusoy et | To examine the N=32, 20 F- | Online Waiting 12 sessions ASRS -Pre-intervention DERS |
al. (2025) | effects of the online 12 M, Group DBT- | list 150 minutes DERS -During ASRS | (attention
DBT-ST on ADHD Mean age = | ST (N=16) 12 weeks intervention deficit |,
symptoms, quality of 33.84 yrs, (N=16) -Post-intervention | hyperactivity/
life, and emotion DSM-5, impulsivity |)
regulation in adults history of
diagnosed with ADHD | medication
use
Young et | To examine the N=95,62 F, | CBT Group Standard | 15 sessions RATE-S | -Pre-intervention RATE-S emotional
al. (2017) | effects of CBT on 33 M, mean | (R&R2 treatment | 90 minutes -Post-intervention | control |
ADHD symptoms in age=35.17 ADHD) (medicati | 8 weeks -3-month follow-
adults diagnosed with | yrs, DSM- (N=48) on only) up measurement
ADHD Iv, (N=47)
medication
use present

ASRS: Adult Attention-Deficit/Hyperactivity Disorder Self-Report Scale; BCS: Barkley ADHD Current Symptoms Scale ; CBT: Cognitive Behavioral Therapy; DERS: Difficulties in
Emotion Regulation Scale; DBT: Dialectical Behavior Therapy; DBT-ST: Dialectical Behavior Therapy Skills Training; ADHD: Attention-Deficit/Hyperactivity Disorder; DSM: Diagnostic
and Statistical Manual of Mental Disorders; iART: Internet-Based Applied Relaxation Training; iCBT: Internet-Based Cognitive Behavioral Therapy; R&R2 ADHD: Reasoning & Reha-
bilitation programme for ADHD; RATE-S: R&R2 ADHD Training Evaluation Self-report Scale; F: Female; M: Male
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Sample Characteristics

The sample sizes of the studies range from 32 (Ulusoy et al. 2025) to 121(Halmay et al. 2022), and the mean
age ranges from 28 (Basiri 2025) to 37 (Halmay et al. 2022). All studies included adult participants, and
ADHD diagnoses were made according to DSM-IV or DSM-5 criteria. In all studies, the number of female
participants exceeded the number of male participants. In three of the studies (Emilsson et al. 2011, Halmay
et al. 2022, Nasri et al. 2023), participants were instructed not to change their medication use. In two of
them (Young et al. 2017, Ulusoy et al. 2025), only participants using medication were included, while in one
study (Basiri 2025), only participants not using medication were included.

Primary Measurement Tools

In the included studies, the effect of psychotherapy interventions on emotion requlation in adults with
ADHD was assessed using various measurement tools. Self-report scales were used in all studies. In four
of the six studies examined (Halmgy et al. 2022, Nasri et al. 2023, Basiri 2025, Ulusoy et al. 2025), the
Emotion Regulation Difficulty Scale (DERS) was used to measure emotion regulation difficulties. Developed
by Gratz and Roemer (2004), this scale is designed to assess the difficulties individuals experience in the
emotion regulation process and is widely used in clinical samples due to its established construct validity
(Cronbach’s a = .93). Validity and reliability studies have been conducted on the Turkish adaptation of the
scale (Ruganci and Gengoz 2010), and it has been reported to demonstrate adequate psychometric
properties (Cronbach’s a =.94). In the remaining two studies, the R&R2 ADHD Education Assessment Scale
(RATE-S), developed within the Reasoning and Rehabilitation for ADHD program, was used. The RATE-S is
a 32-item self-report scale that assesses functioning and behavioral patterns over the past month and
consists of four subscales: ADHD symptoms, emotional control, antisocial behavior, and social functioning.
The “Emotional Control” subscale considered in this review includes items related to emotional
fluctuations, anxiety, depression, anger, and loss of control over emotions (Young and Ross 2007).

Intervention Characteristics

The risk assessment revealed that the included studies exhibited a heterogeneous structure in terms of
methodological quality (Table 1). The studies were mostly classified at the “some concerns” level. All studies
were categorized under the “some concerns” category regarding outcome measurement bias due to the
absence of a protocol registration, failure to ensure participant blinding, and the assessment of emotion
requlation using self-report measures. In contrast, the risk of bias related to missing outcome data and
selective reporting was found to be low in most studies.

In all studies, participants were randomly assigned to control and intervention groups in accordance with
the inclusion criteria for the review. Cognitive Behavioral Therapy (CBT) was applied in three of the
intervention groups (Emilsson et al. 2011, Young et al. 2017, Nasri et al. 2023). In the remaining three,
Dialectical Behavior Therapy (DBT) was applied. In five of the studies, the intervention was delivered in a
group format (Emilsson et al. 2011, Young et al. 2017, Halmgy et al. 2022, Basiri 2025, Ulusoy et al. 2025). In
the remaining study, the intervention was conducted individually (Nasri et al. 2023). In four of the studies,
the interventions were conducted in person (Emilsson et al. 2011, Young et al. 2017, Halmgy et al. 2022,
Basiri 2025). In one of the remaining two studies, the intervention was conducted online (Ulusoy et al.
2025), while in the other, it was conducted as an internet-based modular intervention (Nasri et al. 2023).

The control groups also varied across the studies. In three of the studies, the control group was instructed
to continue with standard ADHD treatment (Emilsson et al. 2011, Young et al. 2017, Halmay et al. 2022). In
the remaining two studies, a waiting list was used as the control group (Basiri 2025, Ulusoy et al. 2025). In
Nasri et al.'s (2023) study, a placebo-controlled group incorporating applied relaxation training was used in
addition to the standard treatment group. In three of the standard treatment groups, participants received
medication only (Emilsson et al. 2011, Young et al. 2017, Nasri et al. 2023). In Halmgy et al.'s (2022) study,
however, there was no established protocol for standard treatment. It was defined as the treatment
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participants would receive if they were not included in the study (medication, individual counseling,
psychoeducation, etc.).

Follow-up measurements were taken in four of the studies examined. In two studies (Emilsson et al. 2011,
Young et al. 2017), 3-month follow-up measurements were taken. In the study by Halmay et al. (2022), a 6-
month follow-up measurement was taken only from the experimental group because the control group had
already begun the interventions. In the study by Nasri et al. (2023), 3-month and 12-month follow-up
measurements were collected. While the follow-up data generally indicate that the effects of the
interventions were sustained, comparisons with the control groups reveal that this effect was not
maintained at a statistically significant level in every study. The remaining two studies do not include
follow-up measurements (Basiri 2025, Ulusoy et al. 2025).

Effects of Interventions

Findings regarding intervention effects are presented below based on each study. Effect size measures
vary across studies (n?n’p, Cohen's d, Hedges' g). Since no meta-analytic transformation was performed,
effect sizes are reported as originally reported by the individual studies.

In Basiri's (2025) study, a total of 10 group Dialectical Behavior Therapy (DBT) sessions were administered
once a week over a period of two and a half months. The intervention was conducted based on Linehan’s
original protocol with adaptations specific to ADHD. At the end of the intervention, a statistically significant
reduction was observed on the Emotion Regulation Difficulties Scale compared to the control group
(n?=.314). No follow-up measurement was conducted. In the study conducted by Emilsson and colleagues
(2011), a 15-session group-based cognitive-behavioral therapy intervention called R&R2ADHD was
administered to adults diagnosed with ADHD who were undergoing medication treatment. Each session
lasted 90 minutes and was held twice a week. At the end of the intervention, no significant difference was
found between groups in RATE-S Emotional Control subscale scores; however, at the three-month follow-
up measurement, the intervention group demonstrated a statistically significant improvement in emotion
regulation skills compared to the control group. This difference was reported with a large effect size
(Cohen's d =1.12).

In the study by Halmay et al.(2022), a Dialectical Behavior Therapy-based intervention was administered in
a group format over 14 weeks, consisting of 14 sessions of 120 minutes each, held once a week. Although a
statistically significant decrease in the total score of the Emotion Requlation Difficulty Scale (DERS) was
observed within the group at the end of the intervention, this change did not result in a statistically
significant difference when compared to the control group receiving standard care. In the follow-up
assessment conducted six months later, DERS scores in the DBT group continued to decrease significantly,
with a total reduction of 12.3 points compared to baseline (p <.001).

In the study by Nasri et al. (2023), Internet-based Cognitive Behavioral Therapy (iCBT) and Applied
Relaxation Training (iART) interventions administered over 12 weeks were compared. Both interventions
were conducted using weekly modules and brief therapist support. According to the results of the
Difficulties in Emotion Regulation Scale (DERS), which assessed emotion regulation, no statistically
significant difference was observed between the iCBT group and the control group (TAU) following the
intervention. At the follow-up measurement (3 months), a significant improvement was observed in the
iCBT group; however, the difference compared to TAU was again not found to be significant. In the iART
group, a significant decrease in DERS scores was observed following the intervention (g = 0.12), and this
decrease became more pronounced at follow-up (g = 0.31); however, it remained at the threshold of
statistical significance when compared to the control group. Although a significant within-group decrease
in emotion regulation scores was observed in both intervention groups at the one-year follow-up, no
significant difference was reported compared to the control group.

In the study by Ulusoy et al. (2025), Dialectical Behavior Therapy Skills Training (DBT-ST) was administered
once a week for 2.5 hours in an online group format over a 12-week period. At the end of the intervention,
a significant decrease was observed in the short form of the Emotion Regulation Difficulty Scale (DERS-16)
scores in the intervention group (n?% = .36), while this change was not observed in the control group.
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However, the time x group interaction between the groups was not found to be statistically significant (n?,
=.13). Therefore, it was concluded that DBT-ST improved emotion regulation skills only in the intervention
group, but this effect was not pronounced compared to the control group. No follow-up measurement was
reported.

Finally, in the study by Young and colleagues (2017), the cognitive-behavioral therapy program R&R2ADHD
was implemented over eight weeks, consisting of two 90-minute group sessions per week and individual
mentoring. At the end of the intervention, a statistically significant decrease (improvement) in RATE-S
Emotional Control subscale scores was observed compared to the control group receiving only medication
(p=.017). This difference was reported as a small effect size of Cohen’s d = 0.32. At the three-month follow-
up, it was observed that Emotional Control scores continued to decrease in the intervention group, and
this improvement persisted over time.

Overall, statistically significant differences compared to the control group were reported in three of the
six studies (Emilsson et al. 2011, Young et al. 2017, Basiri 2025). In three studies, significant within-group
improvements were observed only in the intervention group; however, these changes did not reach a
statistically significant level compared to the control group (Halmay et al. 2022, Nasri et al. 2023, Ulusoy et
al. 2025).

Discussion

In this systematic review, the effect of psychotherapy-based interventions on emotion regulation in adults
diagnosed with ADHD was examined based solely on randomized controlled trials. Although the supportive
effects of psychotherapeutic interventions on emotion requlation skills have generally been
demonstrated, it may be helpful to consider the methodological limitations within the studies and the
methodological diversity among them when assessing the generalizability of the findings.

The sample sizes in these studies are generally small, and the gender distribution in the studies is not
homogeneous. This situation has a negative impact on statistical power and limits the generalizability of
the findings (Button et al. 2013). This situation in the sample groups requires caution in interpreting the
results, particularly when considering the effect of gender on emotion requlation processes (Aldao et al.
2010). Additionally, there are significant differences across studies regarding medication use; while some
studies maintained a fixed pharmacological treatment, others included participants who used medication
exclusively or did not use medication at all. Such methodological differences make it difficult to clearly
distinguish whether the results regarding the effectiveness of interventions are attributable solely to
psychological intervention or to the medication-intervention interaction (Cortese et al. 2018).

The fact that all studies relied solely on self-report assessment tools creates a significant area of
methodological debate. It is known that individuals diagnosed with ADHD generally have low metacognitive
awareness, meaning they struggle to recognize and evaluate their own cognitive and emotional processes
(Butzbach et al. 2021). This situation not only negatively affects emotion regulation processes but also
reduces the reliability of self-report assessments (Retz et al. 2012, Abrams et al. 2018). Indeed, the
literature highlights that adults with ADHD may be inconsistent when evaluating their own emotional states
and reactions; due to this lack of insight, results obtained from self-report scales may have limited
reliability (Young and Bramham 2007, Kooij et al. 2010). In all current studies, emotion requlation skills have
been assessed solely using self-report scales, and a lack of metacognitive awareness is viewed as a
significant factor limiting the validity of these self-reports (Basiri and Hadianfard 2022, Amador-Campos
and Krieger 2023). Therefore, when assessing emotion regulation skills in ADHD, it is recommended to
supplement self-reports with objective measures or clinician/observer evaluations rather than relying
solely on self-reports. This multifaceted assessment approach can enhance the reliability of self-reported
data by counterbalancing the biases resulting from low metacognitive awareness.

In all six studies, significant positive improvements in emotion regulation skills were observed in the
intervention groups; however, statistically significant differences compared to the control group were
found in only half of these studies (Emilsson et al. 2011, Young et al. 2017, Basiri 2025). In three studies
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(Halmay et al. 2022, Nasri et al. 2023, Ulusoy et al. 2025), the difference from the control group was not
statistically significant. While this suggests that the changes observed in the experimental groups reflect
the effect of receiving the intervention and that intervention types generally show a positive trend,
comparative inferences regarding whether these effects are specific to the intervention remain limited.
The failure to obtain a significant group difference in these three studies may be due to differences in
implementation methods and control group characteristics. For example, in the study by Halmay et al.
(2022), while the intervention group benefited from face-to-face group therapy, the control group also
received individual psychoeducational sessions as part of standard care. This situation may have masked
the intervention’s effect because the control group received active rather than passive support (Boot et al.
2013). In the study by Nasri et al. (2023), the intervention was implemented in an internet-based, modular
format, and the level of interaction remained quite limited. Similarly, the online group intervention
implemented in the study by Ulusoy et al. (2025), although structured, may have been less effective than
face-to-face interventions in terms of therapeutic relationship and group processes (Berger 2017). When
these findings are evaluated together, both the active nature of the control conditions and the fact that
some interventions were implemented in an online and limited-interaction format may have limited the
emergence of distinct between-group differences. Therefore, if these studies were compared using a
passive waiting-list control and a design involving more intensive therapeutic interaction, they are likely
to exhibit a more pronounced pattern of between-group differentiation. Additionally, the fact that emotion
requlation is a transdiagnostic construct rather than symptom-specific necessitates that this finding be
considered within a broader framework. Emotional requlation skills are considered complex structures
that are not limited to a specific therapeutic technique; they can develop over time through environmental
supports and individual learning processes (Gross 2008). In this context, it is an expected outcome that
short-term interventions or programs with a limited number of sessions may not immediately produce
noticeable differences compared to control groups. Indeed, the fact that differences between groups
emerge not immediately after the intervention but during follow-up measurements suggests that emotion
requlation skills may be gains that internalize over time and become observable only later. These findings
indicate that emotion requlation is a slower-progressing and multidimensional component of therapeutic
change in ADHD, and that short-term group comparisons may not fully reflect this change.

Findings from four studies including follow-up measures indicate that post-intervention gains are largely
maintained or even strengthened over time. Notably, in the study by Emilsson et al. (2011), significant
improvement in emotion regulation was reported at the three-month follow-up (d = 1.12). This finding
suggests that improvements in emotion regulation skills may emerge in the later stages of the therapeutic
process and that these skills may become more internalized over time. However, whether the follow-up
findings reflect the intervention-specific lasting effect must be carefully evaluated depending on the
intervention status (active/passive treatment) of the control group during the follow-up period.

In all of the studies examined, assessments regarding the regulation of negative emotions are notable. In
contrast, it was observed that the regulation of positive emotions was not the focus of any of the studies
examined. The studies reviewed indicate that positive emotion regulation has been overlooked in both
research and intervention contexts. This situation manifests itself in both measurement tools and
intervention content due to the failure to treat positive emotions as a distinct area of requlation. For
example, in commonly used measurement tools such as the Emotion Requlation Difficulty Scale (DERS),
difficulties in coping with negative emotions such as anger, sadness, and anxiety are typically assessed;
dimensions related to the regulation of positive emotions (e.g., joy, excitement) are not included in such
scales (Velotti et al. 2020). Similarly, psychotherapy interventions mostly focus on managing negative
emotions such as anger and frustration; techniques aimed at balancing positive emotions remain quite
limited (Tugade et al. 2022). This one-sided focus has been criticized in the literature, and it has been
emphasized that the dimension of positive emotion regulation should also be included in assessment and
treatment processes (Watson 2000, Weiss et al. 2015). Indeed, an inability to requlate positive emotions
can also lead to potential functional impairments in ADHD; for example, uncontrolled excessive excitement
or reward-seeking can trigger impulsive risk-taking behaviors, leading to problems in interpersonal
relationships and daily life (McKay et al. 2022). Therefore, systematically addressing positive emotion
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requlation in future studies and interventions is important for supporting the emotional functioning of
individuals with ADHD in a more comprehensive manner.

None of the included studies disaggregated emotion requlation outcomes according to ADHD subtypes
(predominantly inattentive, predominantly hyperactive-impulsive, combined type); this indicates a
significant gap from both theoretical and clinical perspectives. Research suggests that emotion regulation
profiles may differ across ADHD subtypes (Martz et al. 2023). Some experts note that emotional
dysrequlation is a common feature across all presentations of ADHD, but its severity and modes of
expression may vary across subtypes (Celestin-Westreich and Celestin 2013). For example, while sudden
outbursts of anger, intense emotional reactivity, and pronounced mood swings are more common in
individuals with hyperactivity-impulsivity predominant or combined-type ADHD, emotional difficulties in
the inattentive-predominant type may be more subtle or internalized (Martel 2009, Shaw et al. 2014,
Bodalski et al. 2023). Ignoring these potential differences across subtypes may not only lead to the loss of
important information regarding the understanding of ADHD's emotional symptoms but also make it
difficult to adapt interventions to the specific needs of each subtype. Therefore, in future research, the
separate examination of emotion regulation difficulties in the inattentive, hyperactive/impulsive, and
combined subtypes of ADHD is considered critical both for the development of theoretical models of this
disorder and for refining clinical interventions to be subtype-specific.

The current review study also has limitations. First, the inclusion of only randomized controlled trials, while
enhancing methodological rigor excluded non-experimental studies that could have provided theoretical
contributions, thereby limiting access to a comprehensive understanding of the field. Additionally, the
inclusion of only published studies in peer-reviewed journals carries the risk of publication bias. This
choice may lead to the exclusion of unpublished studies that have yielded meaningful results. Second, due
to limited access, the search process was restricted to specific databases. Furthermore, the inclusion of
only publications written in Turkish and English may have narrowed the scope of the literature and led to
the exclusion of samples with cultural diversity.

One of the most fundamental limitations of this systematic review is the limited number of randomized
controlled trials (RCTs) included (n = 6). Therefore, the generalizability of the findings and inferences
regarding intervention effects should be interpreted with caution. The small number of studies indicates
that the field is still in a developmental stage. Indeed, the conceptualization of emotion regulation
difficulties as a central component of adult ADHD is a relatively new theoretical orientation (Faraone et al.
2019, Hirsch et al. 2018). Therefore, it is to be expected that the number of studies treating emotion
regulation as a primary outcome variable and testing it using a randomized controlled design is limited.
However, it is observed that there are a greater number of uncontrolled or quasi-experimental studies
focusing on emotion regulation in adult ADHD that were excluded from the review due to the randomized
controlled trial criterion. For example, in a pilot study by Hesslinger et al. (2002) evaluating a structured
skills training program, significant improvements in emotional lability and anger control were reported
following the intervention. Similarly, in the structured group therapy program developed by Philipsen and
colleagues (2007), significant improvements were reported not only in attention and organizational skills
but also in emotion requlation processes. In a feasibility study conducted by Carroll et al. (2023), group-
based structured interventions were also reported to have beneficial effects on emotion requlation in
adults with ADHD. Although these studies do not meet the methodological standards of randomized
controlled trials, they demonstrate a trend consistent with the findings in the current review. Therefore,
while the level of evidence varies, it can be stated that psychotherapeutic interventions generally hold the
potential to have a positive effect on emotion requlation in adults with ADHD.

Another factor explaining the limited number of randomized controlled trials in this field is that research
on adult ADHD has historically not been as extensive as studies involving child and adolescent samples.
ADHD has been primarily viewed as a childhood disorder for many years; the emotional functioning aspect
in adulthood has only recently begun to be systematically examined (Asherson et al. 2018). On the other
hand, positive findings regarding emotion regulation have also been observed in psychotherapy studies
conducted with child and adolescent samples (Vacher et al. 2020, Murray et al. 2025). Additionally, emotion
requlation-focused parent training programs have been shown to reduce irritability and emotional
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outbursts in child ADHD samples (Chronis-Tuscano et al. 2016). The evidence base in the child and
adolescent literature demonstrates that the limited yet positive findings observed in adult ADHD samples
are theoretically supported.

Conclusion

Current evidence suggests that psychotherapy interventions have the potential to positively influence
emotion requlation; however, data regarding the magnitude and sustainability of this effect remain limited.
In light of these findings, it is important for future research to adopt certain directions. First, the
development of psychotherapy programs that prioritize emotion regulation as a primary goal could
enhance the effectiveness of existing interventions. Additionally, it is considered necessary to use
measurement tools that focus not only on negative but also on positive emotions, and to create unique
intervention approaches targeting this area. Furthermore, the development of psychometrically valid and
reliable measurement tools to assess emotion requlation skills specific to individuals with ADHD will
improve the quality of assessment processes. Regarding research design, designing studies conducted
with larger samples and incorporating long-term follow-up measurements is crucial for evaluating the
generalizability and durability of findings. Finally, the application of comparative models that distinguish
intervention effects according to ADHD subtypes will enable more precise and targeted clinical inferences.
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