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Abstract
Self-harm and suicidal behaviors are prevalent among autistic adults without intellectual disability (ID). Emotion dysregula-
tion (ED), the difficulty in modulating emotions, has been identified as an important risk factor. Dialectical behavior therapy 
(DBT) has been proved effective to treat ED in disorders other than autism spectrum disorder. Our study aimed at assessing 
the feasibility, acceptability and preliminary efficacy of DBT in seven autistic adults without ID exhibiting self-harm and/
or suicidal behaviors linked to severe ED. Our results suggest that DBT is feasible and highly acceptable to autistic adults 
without ID. Additionally, mean scores on the Difficulties in Emotion Regulation Scale decreased significantly post-treatment 
and at 4-month follow-up, suggesting that DBT might be efficacious in reducing ED in this population.

Keywords  Autism spectrum disorder · Adults · Emotion dysregulation · Self-harm · Suicidality · Dialectical behavior 
therapy

Autistic adults are at greater risk of co-occurring psychi-
atric disorders, self-harm and suicidal behaviors compared 
to the general population (Hollocks et al., 2019; Licence 
et al., 2019; Cassidy et al., 2020; Moseley et al., 2020). A 
meta-analysis including 37 studies revealed a prevalence of 
self-harm of 42% in autistic individuals, irrespective of age 
and the presence or the absence of intellectual disability 
(ID) (Steenfeldt-Kristensen et al., 2020). In the first study 
investigating self-harming behaviors in autistic individuals 
without ID, Maddox et al. (2017) reported that 50% of their 
sample had a history of self-harm, and that these behav-
iors were qualitatively similar to those seen in the general 

population. Consistent with these findings, more recently, 
Licence et al. (2019) reported a prevalence of self-harm of 
24% in their autistic sample. In addition to self-harm, sui-
cidal ideation and suicidal attempts have also been reported 
at high rates in autistic individuals (Hedley & Uljarević, 
2018; Dell'Osso et al., 2019), with the prevalence of suicidal 
attempts ranging between 7 and 47% (Zahid & Upthegrove, 
2017). Autistic adults without ID in particular appear to be 
at a greater risk for suicidal behaviors. Indeed, in a sam-
ple of recently diagnosed autistic adults without ID, 66% 
self-reported suicidal ideation and 35% self-reported plans 
or attempts of suicide (Cassidy et al., 2014). More gener-
ally, two population-based cohort studies led in Denmark 
and Sweden highlighted the importance of this problem in 
autistic individuals, as they reported respectively a 3.7 and 
a 9-fold increase in death by suicide among autistic adults 
without ID compared to the general population (Hirvikoski 
et al., 2016; Kõlves et al., 2021).

Yet the increased risk of suicide in autism spectrum dis-
order (ASD) remains understudied. Recent research has 
highlighted several risk factors, including self-harming 
behaviors (Cassidy et al., 2018; Moseley et al., 2020), the 
severity of ASD symptoms (Cassidy et al., 2018; Costa 
et al., 2020), psychiatric comorbidities (Richa et al., 2014; 
Cassidy et al., 2018), loneliness and lack of social support 
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(Hedley et al., 2017), camouflage of ASD characteristics 
(Cassidy et al., 2018) and, particularly, emotion dysregu-
lation (ED) (Mazefsky et al., 2013; Moseley et al., 2019; 
Conner et al., 2020). ED is defined as the deficit in adaptive 
and efficient emotion regulation that interferes with appro-
priate goal-directed behavior (Gross, 1998). Several studies 
on clinical and non-clinical samples revealed a significant 
positive association between ED and self-harm (Wolff, 
2019), as well as a significant positive association between 
ED and suicidal ideation and attempts (Turton et al., 2021). 
In ASD, ED has also been identified as a risk factor in the 
emergence of self-harm, as autistic individuals may use self-
harming behaviors as a way to regulate painful emotions, 
i.e., low-energy affective states such as depression or high-
energy affective states such as anger and anxiety (Moseley 
et al., 2019). Alexithymia, in particular, a prevalent trait in 
ASD (Kinnaird et al., 2019; Ziermans et al., 2019), has been 
identified as predictive of using self-harm to regulate emo-
tions, especially those related to high-energy affective states 
(Moseley et al., 2019). In the context of alexithymia, self-
harming behaviors are conceptualized as a way to communi-
cate one's emotions when sharing them through words is not 
possible (Moseley et al., 2019). It has also been suggested 
that alexithymia interferes with emotion regulation, as it is 
difficult to regulate emotions that were not previously iden-
tified (Morie et al., 2019). In addition to self-harm, recent 
research has suggested an association between suicidal idea-
tion and suicidal behaviors with ED in ASD. Indeed, in a 
sample of autistic children and adolescents, Conner et al. 
(2020) reported that greater ED was associated with an 
increased likelihood of suicidal ideation and attempts. More 
specifically, increased suicidality was found to be related to 
enhanced emotional reactivity and elevated dysphoria—i.e., 
low positive affect and motivation– in autistic individuals 
(Conner et al., 2020).

There is a growing body of literature suggesting that 
ED might be a relevant treatment target in autistic indi-
viduals (Reyes et al., 2019; Conner et al., 2020), especially 
those with self-harming behaviors and increased suicidal-
ity (Moseley et al., 2019; Conner et al., 2020). In autistic 
youth, preliminary evidence suggests that cognitive behav-
ioral therapy (CBT) and mindfulness-based interventions 
might be effective for decreasing ED (e.g. Thomson et al., 
2015; Weiss et al., 2018; Conner et al., 2019; Factor et al., 
2019; Shaffer et al., 2019). However, to our knowledge, only 
two studies have focused on the treatment of ED in autistic 
adults. The first study (Conner & White, 2018) evaluated 
the feasibility and the preliminary efficacy of a 6-week indi-
vidual mindfulness intervention aiming to enhance emotion 
regulation abilities. The second study (Hartmann et al., 
2019) assessed the effectiveness of a 12-week CBT- and 
DBT-informed group intervention aiming to enhance emo-
tion regulation and social communication abilities. These 

studies have some limitations, however. First, the severity of 
the ED was not considered; second, individuals with severe 
comorbidities were excluded in the study by Conner and 
White (2018) and those with suicidal ideation were excluded 
in the study by Hartmann et al. (2019). Importantly, the 
intervention used in the study by Hartmann et al. (2019) 
mainly targeted social communication difficulties, hence the 
in-session practices focused exclusively on social situations. 
Findings on psychological treatments for ED associated with 
self-harm and suicidal behaviors in autistic adults without 
ID are therefore lacking.

Dialectical behavior therapy (DBT) (Linehan, 1993) has 
assembled a large body of evidence in the treatment of ED 
associated with self-harm and suicidal behaviors in bor-
derline personality disorder (BPD) (Linehan et al., 2006; 
Panos et al., 2014). DBT is a third-wave CBT that combines 
acceptance-based techniques, including mindfulness train-
ing, and strategies from traditional CBT, including problem-
solving, behavioral analysis, contingency management, and 
skills training techniques (Linehan, 1993). Comprehensive 
DBT relies on 4 primary modes: (a) weekly group skills 
training which covers 4 modules balancing acceptance-based 
skills (Mindfulness and distress tolerance) and change-ori-
ented skills (Emotion regulation and interpersonal effective-
ness); (b) weekly individual therapy; (c) as-needed interses-
sion telephone contact between therapist and patient and (d) 
weekly consultation team meetings for DBT providers. Typi-
cally, DBT is provided over 12 months (Linehan, 1993). The 
optimal duration of DBT has been understudied, but some 
findings indicate that brief formats (e.g. 6-month, 16-week) 
are effective in treating ED (e.g. Koons et al., 2001; Stanley 
et al., 2007; Pasieczny & Connor, 2011; Neacsiu et al., 2014; 
Delparte et al., 2019). Moreover, briefer formats have the 
advantage of being more feasible, cost-effective, and easily 
implementable in clinical settings (McMain et al., 2018).

In addition to BPD, DBT has been found to be effective 
in several psychiatric disorders characterized by ED, e.g., 
complex post-traumatic stress disorder (c-PTSD), depres-
sion, anxiety and eating disorders (Safer et al., 2001; Lynch 
et al., 2003; Chen et al., 2008; Harley et al., 2008; Bohus 
et al., 2013; Neacsiu et al., 2014). In addition, the efficacy of 
DBT has also been studied in adults with attention-deficit/
hyperactivity disorder (ADHD) (Hirvikoski et al., 2011; 
Philipsen et al., 2014; Fleming et al., 2015), suggesting its 
clinical pertinence in neurodevelopmental disorders.

In autistic individuals, DBT has been recommended to 
treat ED but its feasibility and preliminary efficacy have 
not been investigated (Hartmann et al., 2012; Mazefsky and 
White, 2014). Indeed, the preliminary study by Hartmann 
et al. (2019) is the only one that partially incorporated DBT 
skills and principles. Their results showed no significant 
improvement in emotion regulation among autistic partici-
pants, but they found a significant improvement in social 
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communication, which was a major focus of their treatment. 
Thus, to date, there are no findings on the feasibility and/or 
the preliminary efficacy of an intervention based entirely on 
DBT in autistic adults without ID.

Given the high prevalence of ED, self-harm and suicidal 
behaviors in autistic adults without ID (Hirvikoski et al., 
2016; Steenfeldt-Kristensen et al., 2020), the lack of evi-
dence-based psychological treatments targeting severe ED 
in these adults (Bishop-Fitzpatrick et al., 2013; Shattuck 
et al., 2020), and the potential usefulness of DBT in ASD 
(Hartmann et al., 2012, 2019), it seems crucial to investigate 
the feasibility and utility of DBT in this population. This 
could foster research on the treatment of severe ED in autis-
tic adults without ID and, more importantly, address their 
clinical needs (Murphy et al., 2016).

Our study aims to evaluate the feasibility, acceptability 
and preliminary efficacy of a brief 18-week DBT (Neacsiu 
et al., 2014; Weiner, 2019) for autistic adults without ID pre-
senting with ED and self-harming and/or suicidal behaviors. 
In addition to being feasible and acceptable, we hypothesize 
that DBT will lead to a significant decrease in self-reported 
ED measured by the Difficulties in Emotion Regulation 
Scale (DERS; Gratz & Roemer, 2004), as well as a signifi-
cant improvement in self-reported depression, hopelessness, 
alexithymia, perceived quality of life and the frequency and 
intensity of self-harm and suicidal ideation.

Methods

Participants

Participants were recruited in the adult outpatient clinic of 
the Psychiatry Department of the University Hospital of 
Strasbourg. Among the ten participants initially approached, 
seven (three women and four men) were included and 
received at least half of the therapy, two were excluded and 
one declined to participate. The seven participants were aged 
between 19 and 56 years (M = 27.71; SD = 13.34). They 
had previous diagnoses of ASD supported by the Autism 
Diagnostic Interview-Revised (ADI-R; Rutter et al., 2003) 
and the Autism Diagnostic Observation Schedule, Second 
Edition revised module 4 (ADOS-2; Hus & Lord, 2014; 
Lord et al., 2012), as well as previous IQ assessments based 
on the Wechsler Adult Intelligence Scale, Fourth Edition 
(WAIS-IV; Wechsler, 2011) indicating the absence of ID 
(Total IQ above 80). Total IQ scores ranged from 81 to 156 
(M = 108.8; SD = 25.69) (Table 1).

In addition to a diagnosis of ASD without ID, adult par-
ticipants had to meet the following two criteria to ensure 
that they fit the targeted severity: (a) having a DERS total 
score above the cut-off of 96 at baseline reflecting severe 
ED (Neaciu et al., 2014) and (b) exhibiting self-harming 

and/or suicidal behaviors, including suicidal ideation, in the 
last year prior to the study (Table 2). DERS total scores at 
inclusion ranged from 107 to 144 (M = 123.57; SD = 13.56).

Two participants were excluded respectively due to fre-
quent hospitalizations related to a comorbid bipolar disorder 
and failing to complete post-treatment measures. One par-
ticipant joined the group in the second half of therapy and 
followed the first part later in an individual setting.

Medication was unchanged during the study.
Participants received no financial incentives. Their partic-

ipation was motivated by the potential benefits of the therapy 
on their mental health.

DBT Intervention

The intervention was based on the 4 components of compre-
hensive DBT (Linehan, 1993), i.e., (a) a 2h15 weekly skills 
training group session (Neacsiu et al., 2014; Weiner, 2019) 
(Table 3), (b) a weekly 1-h individual therapy session, (c) 

Table 1   Sample description at baseline

Demographics
Age, Mean (SD) 27.71 (13.34)
Age range 19–56
Gender, n (%)
 Woman 3 (43%)
 Man 4 (57%)

Ethnicity
 European white 7 (100%)

Marital status, n (%)
 Single 6 (86%)
 In relationship 1 (14%)

Professional status, n (%)
 University student 4 (57%)
 Employed 1 (14%)
 Unemployed 2 (29%)

Clinical variables
Total IQ mean (SD) 108.8 (25.69)
IQ range 81–156
Other diagnoses, n (%)
 ADHD 2 (29%)
 BPD 1 (14%)

Current psychotropic medication, n (%) 5 (71%)
Psychological and psychiatric care prior to the study
 CBT + psychiatric follow-up 4 (57%)
 Psychiatric follow-up only 2 (29%)
 No psychological or psychiatric care 1 (14%)

Self-harming behaviors, n (%) 4 (57%)
Suicidal ideation, n (%) 5 (71%)
History of suicide attempts, n (%) 5 (71%)
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access to telephone coaching and, (d) a weekly 2-h therapist 
consultation.

The 18-week brief DBT protocol applied is based on 
Neacsiu et  al. (2014) and Weiner (2019). The program 
included 16 skills training sessions and 2 debriefing ses-
sions at mid- and end-of-therapy. The four modules of DBT 
skills (mindfulness, emotion regulation, distress tolerance 
and interpersonal effectiveness) were covered during the 16 
skills training sessions. The 16-week program developed 

by Neacsiu et al. (2014) does not include the debriefing 
sessions. These debriefing sessions were an opportunity to 
review the skills learned in the previous sessions, to role-
play or model skills, to answer questions and provide addi-
tional explanations of the skills if needed, and to collect 
feedback from participants on their experience in the group 
sessions, as well as their recommendations (Weiner, 2019). 
The duration of the intervention is consistent with the length 
of CBT programs targeting affective disorders in autistic 
individuals (number of sessions ranging from 4 to 50 and the 
duration of sessions ranging from 40 to 180 min) (Weston 
et al., 2016). Moreover, based on previous studies recom-
mending to extend CBT treatments when provided to autistic 
individuals (e.g. Maddox et al., 2019), the two debriefing 
sessions added to the 16-week DBT program (Neacsiu et al., 
2014) allowed us to meet this recommendation in order to 
enhance skills learning. In addition, our program consisted 
of the four modes of DBT – i.e., weekly skills training, 
weekly individual therapy, telephone coaching and consulta-
tion team (Linehan, 1993) – whereas Neacsiu et al.’s (2014) 
consisted of group skills learning only.

DBT was initially scheduled for January 2020 to late May 
2020. However, due to the COVID-19 pandemic, group ses-
sions were interrupted mid-therapy (between March 2020 
and June 2020), and the intervention ended in early August 
2020. During the two-month interruption, individual ses-
sions continued via phone, video calls or email for those 
who were not comfortable with phone or video-calls. In 
addition, every week, participants received a 10 to a 20-min 
video made by our DBT team reviewing skills previously 
seen in group sessions.

Adaptations were introduced to DBT to adjust the therapy 
to the needs of autistic adults without ID (Attwood, 2003; 

Table 2   Self-harming behaviors, suicidal ideation and suicide attempts in participants

*Several times a week
**Several times a month

Participants Self-harm Nature of self-harm Occurrence of self-
harming behaviors 
before therapy

Suicidal 
ideation

Occurrence of suicidal 
ideation before therapy

Number of 
previous suicide 
attempts

Baseline 
DERS total 
score

1 – – – Yes Very frequent* 1 107
2 Yes Self-punching On average 1 occur-

rence/month
– – – 123

3 Yes Scratching, punching 
things

On average 1 occur-
rence/month

Yes Frequent** 2 126

4 Yes Inserting needles into 
the body, genital 
mutilation

On average 2 occur-
rences/month

Yes Frequent** – 107

5 – – – Yes Occasional 3 106
6 – – – Yes Very frequent* 1 144
7 Yes Skin cutting At least 3 occurrences/

week
Yes Very frequent* 4 135

Table 3   DBT skills training program

Modules Skills

Mindfulness 1 Wise Mind and the « What» skills 
of mindfulness

2 The « How» skills of mindfulness
Distress tolerance 3 STOP and TIPP skills

4 ACCEPTS skills
5 IMPROVE and self-soothing skills
6 Radical acceptance and willingness

Interpersonal effectiveness 7 DEAR MAN skills
8 GIVE and FAST skills
9 Validating others and self-validation

Debriefing session
Mindfulness 10 Mindfulness skills review
Emotion regulation 11 Identifying and labeling emotions

12 Checking the facts
13 Opposite action
14 Problem solving
15 ABC skills
16 PLEASE skills

Debriefing session
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Anderson & Morris, 2006). Firstly, because of the cogni-
tive inflexibility found in autistic individuals (Nyrenius & 
Billstedt, 2020), the therapy environment was kept as stable 
as possible (room, room layout, schedule, facilitators, etc.) 
and individual sessions were ritualized on a regular sched-
ule for the majority of the participants. Secondly, given the 
sensory particularities of the participants, we administered 
the Adolescent/Adult Sensory Profile pre-treatment (A/ASP; 
Brown & Dunn, 2002). Because the majority of participants 
had auditory hypersensitivity, the skills training took place 
in the quietest room of the clinic to avoid noise disturbance. 
The room was also equipped with two air conditioners to 
adjust the temperature if necessary. Thirdly, as social anxi-
ety is common in autistic individuals (Maddox & White, 
2015), we addressed this issue in three ways: (a) the indi-
vidual barriers to participating in the skills-training group 
(e.g. the anxiety of being in the presence of other people, the 
fear of dealing with social interactions in the group, the fear 
of speaking up in the group) were identified and addressed 
through psychoeducation and/or problem-solving during the 
pre-treatment phase, (b) participants were given the possibil-
ity to be accompanied to join the group therapy room from 
the waiting room if needed, and (c) an activity was proposed 
in the first session to normalize emotions related to anxiety. 
The activity consisted of anonymously revealing one's anxi-
ety level on a scale of 1 to 4 on a piece of paper and putting 
it in a ballot box. Then a facilitator counted out loud the 
papers allowing the participants to realize that anxiety was 
a shared experience in the group. Fourthly, due to informa-
tion processing abnormalities found in autistic individuals 
(e.g. slower information processing, difficulty in selecting 
relevant information due to weak central coherence, defi-
cits in conceptual reasoning) (Williams et al., 2015; Haigh 
et al., 2018), DBT patient manuals were modified through 
a significant reduction in text and the addition of models 
and images illustrating the skills. We also incorporated the 
“emotional thermometer”, i.e., a visual tool widely used in 
ASD to help identify the intensity of emotions (Attwood, 
2003). In addition, the facilitators gave concise instructions 
and explanations based on the use of concrete examples, 
role-playing and modeling. The mindfulness practices pro-
posed at the beginning of skills training sessions were also 
based on precise and clear instructions, inviting participants 
to focus their attention on concrete elements of the present 
moment (e.g. breath, body sensations, environment sounds, 
objects) (Spek et al., 2013; Kiep et al., 2015). Fifthly, due to 
planning difficulties related to executive dysfunction (Wal-
lace et al., 2016), support for planning between-sessions 
practices was provided when needed. Finally, given that 
autistic individuals are highly motivated to engage in their 
focused interests and are more motivated than non-autistic 
individuals by intrinsic motivational factors (Grove et al., 
2016), participants’ focused interests were used in examples 

during group sessions and incorporated when possible to in 
between-session practices to enhance their motivation.

Therapists

The skills training group and individual therapy were pro-
vided by a senior clinical psychologist (LW, professor of 
clinical psychology) and a graduate-level clinical psychol-
ogy intern (DB). LW is a CBT and DBT specialist (trainings 
attended include DBT foundational training, DBT advanced 
training, DBT for leaders, DBT for PTSD provided by certi-
fied trainers and clinicians—e.g., Shelley McMain, Michaela 
Swales). DB was trained in DBT during her master's pro-
gram, which includes a full module on DBT provided by 
LW, as well as a one-year clinical experience in the DBT 
clinic of the University Hospital of Strasbourg. The senior 
psychologist provided weekly supervision to the intern. The 
therapists relied on the French version of the DBT Skills 
Training Manual (Linehan, 2017) and participated in weekly 
team consultations to discuss complex cases and increase 
adherence to the DBT model.

Measures

Feasibility and Acceptability

Feasibility and acceptability were assessed via (a) the attri-
tion rate, i.e., the percentage of dropouts from therapy, (b) 
the attendance rate, i.e., the overall percentage of attendance 
at group sessions, and (c) satisfaction measured quantita-
tively post-treatment using the Client Satisfaction Question-
naire for psychotherapeutic services (CSQ-8; Sabourin et al., 
1989), an 8-item questionnaire using a 4-point Likert scale 
(1 = not at all satisfied, 4 = completely satisfied) that assesses 
overall satisfaction with psychotherapeutic care received in 
inpatient or outpatient services. The measure has excellent 
psychometric properties when assessing psychotherapy out-
comes (Attkisson & Zwick, 1982; Sabourin et al., 1989). 
Satisfaction was also measured qualitatively through the 
investigation of participants’ subjective experiences of DBT 
using a semi-structured interview conducted post-treatment 
by one of the therapists (DB). Despite the potential biases 
associated with this procedure (e.g., social desirability, lack 
of neutrality of the interviewer; Collins et al., 2005), this 
method was preferred for three reasons. First, we aimed 
at fostering feasibility by reducing the social anxiety and 
the change anxiety of the participants. Indeed, minimizing 
potential distress levels is a concern while conducting quali-
tative research in autistic individuals (e.g. recruiting through 
a person close to the individual, giving as much detail as 
possible about the process in advance) (Robertson and Sim-
mons, 2015; Camm-Crosbie et al., 2019). Second, there were 
no personal relationships between any of the therapists and 
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any of the participants, maximizing both the therapist and 
participants' neutrality in the context of the study. Third, the 
two therapists analyzed the data. Given the absence of quali-
tative findings on the effects of DBT on autistic individu-
als, the data were analyzed from an exploratory perspective. 
Therefore, it was useful to have a background on the subjec-
tive experiences to minimize the risk of fragmenting and 
decontextualizing them in the coding process. The interview 
template utilized open-ended questions designed to explore 
participants’ experiences in 3 broad areas: (i) experience of 
the group therapy (e.g. how did you feel in the group dur-
ing the group sessions?), (ii) experience of the individual 
therapy (e.g. What did you think of the individual sessions? 
How useful were they for you?) and (iii) overall impact of 
the therapy on their lives (e.g. To what extent, if any, has the 
therapy impacted your daily life?). At the beginning of each 
interview, the interviewer made it clear to participants that 
she was interested in learning about their subjective experi-
ence, and that there were no right or wrong answers and no 
obligation to answer any question.

Preliminary Efficacy

To evaluate preliminary efficacy, we administered the fol-
lowing self-report scales pre-treatment (January 2019), post-
treatment (June 2019 for the two who participated in half of 
the therapy and August 2019 for the ones who completed the 
therapy) and at a 4-month follow-up.

Difficulties in  Emotion Regulation Scale  (DERS; Gratz 
& Roemer, 2004), in its French version (Dan-Glauser & 
Scherer, 2013), is our primary efficacy outcome. DERS 
measures difficulties in regulating emotions. It consists of 36 
items grouped into 6 dimensions: (a) non-acceptance of emo-
tional responses (“Non-acceptance”), (b) difficulty engag-
ing in goal-directed behavior when distressed (“Goals”), (c) 
impulse control difficulties when distressed (“Impulse”), 
(d) lack of awareness of emotions (“Awareness”), (e) lim-
ited access to strategies for regulation (“Strategies”) and (f) 
lack of emotional clarity (“Clarity”). Items are rated on a 
5-point Likert scale (1 = almost never, 5 = almost always). 
Higher scores correspond to greater difficulties. The DERS 
has adequate internal consistency (Cronbach's α = 0.93), 
test–retest reliability (r = 0.88), and construct and predictive 
validity among a college sample (Gratz & Roemer, 2004). 
McVey et  al. (2021) provided preliminary evidence for 
the utility of the DERS in autistic adolescents and adults. 
Their results supported a 6-factor structure, similar to that 
found in the general population (Gratz & Roemer, 2004). 
However, minor differences were identified: items 1 and 7 
loaded onto Awareness instead of Clarity, items 22 and 24 
loaded onto Awareness instead of, respectively, Strategies 
and Impulse and item 34 did not load onto any factor. In 

the autistic sample, the DERS subscales showed good inter-
nal consistency (Cronbach’s α values ranging from 0.80 to 
0.90). The tool also showed good construct validity as 5 of 
the DERS subscales were positively correlated to the Beck 
Anxiety Inventory (BAI; Beck et  al., 1988) and the Beck 
Depression Inventory-Second Edition (BDI-II; Beck et al., 
1996). In the current study, the DERS total and subscale 
scores were calculated considering the minor modifications 
supported by these findings. In the absence of an official 
cut-off, we used the one by Neacsiu et al. (2014) to set the 
score of 97 as the threshold for severe ED. The internal con-
sistency of the DERS for baseline total scores in the current 
sample was good (α = 0.78).

Beck Depression Inventory—Second Edition  (BDI-II; Beck 
et al., 1996), French validation by Bourque and Beaudette 
(1982), is a 21-item questionnaire that assesses the sever-
ity of depression. Items are rated on a scale from 0 to 3 
(0 = least, 3 = most). Meta-analysis on 144 studies showed 
that the BDI-II has strong psychometric properties (Erford 
et al., 2016). In autistic adults, the BDI-II has strong reli-
ability and validity, as well as a moderate ability to dis-
criminate between depressed and non-depressed individuals 
(Williams et  al., 2021). We calculated BDI-II autism-spe-
cific T-scores as suggested by Williams et  al. (2021). A 
person with a T-score ≤ 49.1 is considered as unlikely 
depressed, with a T-score > 49.1 as possibly depressed, with 
a T-score > 50.4 as likely depressed, with T-score > 56.7 as 
very likely depressed, and with a T-score > 60 as almost 
certainly depressed. The internal consistency of the BDI-
II for baseline scores in the current sample was excellent 
(α = 0.96).

Beck Hopelessness Scale  (BHS; Beck et al., 1974), French 
validation by Bouvard et al. (1992), is a 20-item true/false 
scale that assesses key aspects of hopelessness: (a) nega-
tive feelings about the future, (b) loss of motivation and (c) 
lack of hope. Higher scores indicate a greater pessimism 
and an increased risk of suicide. The BHS has rarely been 
used to assess hopelessness in autistic individuals (Cashin 
et al., 2013; Koegel et al., 2016). However, it is the most fre-
quently used instrument for the measurement of hopeless-
ness in clinical and non-clinical populations. In both clinical 
and non-clinical samples, the measure has good psychomet-
ric properties (e.g. Beck et al., 1974; Bouvard et al., 1992; 
Steed, 2001; Kliem et  al., 2018). In clinical populations, 
the BHS proved to discriminate between individuals with 
a high and moderate risk of suicide, as well as individu-
als with and without a history of suicide attempts (Granö 
et al., 2017; Balsamo et al., 2020). The internal consistency 
of the BHS for baseline scores in the current sample was 
good (α = 0.82).
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Eight‑item General Alexithymia Factor Score  (GAFS-8; 
Williams & Gotham, 2021) is an 8-item unidimensional 
scale that measures alexithymia using eight items derived 
from the Toronto Alexithymia Scale (TAS-20; Bagby et al., 
1994). The selection of items (TAS-20 items: 1, 2, 6, 9, 11, 
12, 13, and 14) has been found to be a reliable measure of 
alexithymia in autistic adults (Williams & Gotham, 2021). 
The GAFS-8 is the only alexithymia score to be thoroughly 
validated in the autistic population to date (Williams & 
Gotham, 2021). As the measure is recent and has not yet 
been validated in French, we referred to the correspond-
ing items in the French version of the TAS-20 (Loas et al., 
1996). The internal consistency of the GAFS-8 for baseline 
scores in the current sample was excellent (α = 0.93).

Abbreviated World Health Organization Quality of Life Ques‑
tionnaire  (WHOQoL-BREF; The WHOQoL Group, 1998), 
French validation by Baumann et  al. (2010), is a 26-item 
scale assessing 4 domains of perceived quality of life: (a) 
physical health, (b) psychological health, (c) social relation-
ships and (d) environment. Items are scored on a 5‐point 
Likert scale. The scores are transformed on a scale from 0 
to 100 to enable comparisons to be made between domains 
composed of unequal numbers of items. The WHOQoL-
BREF has good psychometric properties (Skevington et al., 
2004). Silva et al. (2014) suggested a cut-off of 60 as being 
reflective of a satisfactory quality of life. In autistic indi-
viduals, the WHOQoL-BREF has good psychometric prop-
erties (McConachie et al., 2018). The internal consistency 
of the WHOQoL-BREF domains for baseline scores in the 
current sample was good (α = 0.83 for the “Physical health” 
domain, α = 0.94 for the “Psychological health” domain, 
α = 0.74 for the “Social relationships” domain and α = 0.85 
for the “Environment” domain).

The frequency of self-harm and suicidal behaviors, as 
well as the intensity of suicidal ideation, were tracked on 
the DBT diary card in which participants recorded their 
emotions, urges and target behaviors daily (Linehan, 1993). 
At follow-up, we sent participants 6 questions investigat-
ing whether the improvements achieved during therapy in 
terms of self-harming behaviors and suicidal ideation were 
maintained (e.g. Q1. Since the end of psychotherapy and up 
to now, have you had self-harming behaviors? Q2. If so, how 
many times approximately have these behaviors occurred 
during this period?).

Data Analysis

Descriptive feasibility results were expressed in means 
(M), standard deviations (SD), numbers and percent-
ages. Thematic analysis was applied to the transcripts of 

semi-structured interviews following the guidelines sug-
gested by Braun and Clarke (2006). This required read-
ing and re-reading transcripts to become familiar with the 
data, coding the content manually and generating main 
themes. DB carried out the process under the supervision 
of LW.

Given that the small sample size (n = 7) does not allow 
us to assume the normality of the data distribution, we 
used the Wilcoxon signed-rank test (Wilcoxon, 1945), 
a non-parametric alternative to the one-sample ttest, to 
analyze the preliminary efficacy outcomes. We performed 
Wilcoxon signed-rank for pairwise comparisons to assess 
whether significant differences occurred between pre- and 
post-treatment, and between pre-treatment and follow-up 
mean scores for each scale. The significant level was set 
at p < 0.05. Pairs Rank-Biserial correlation coefficients 
(r) were calculated to assess the effect size, r around 
0.1 being considered as small effect size, around 0.2 as 
medium effect size and over 0.5 as large effect size.

We also calculated Reliable Change Indices (RCI; 
Jacobson & Truax, 1991) for the DERS total score and 
subscales scores. RCI indicates whether a change that 
occurred over time in an individual score (e.g., between 
a patient’s pre-intervention and post-intervention assess-
ment) is significantly greater than a difference that could 
have occurred due to random measurement error alone. 
The calculation formula is:

where: Xpost = post-treatment individual score, Xpre = pre-
treatment individual score, SD = Standard deviation of the 
clinical sample, and r = test-rest reliability of the measure.

The stability of the DERS has not yet been tested in 
autistic samples, therefore we referred to the test–retest 
reliability of the French version (Dan-Glauser & Scherer, 
2013). We note that this test–retest value does not consider 
the minor modifications introduced in the calculation of 
DERS total score and subscale scores with autistic adults. 
The calculation of the RCIs is therefore approximate, 
nevertheless informative. A RCI below − 1.96 is consid-
ered as a negative reliable change reflecting a significant 
improvement on the DERS individual total and subscale 
scores and a RCI above 1.96 is considered as a positive 
reliable change reflecting a worsening on the DERS indi-
vidual total and subscale scores (Jacobson & Truax, 1991).

In case of missing data, we considered the overall mean 
of the scale or the subscale (Kaushal, 2014).

Finally, regarding self-harming behaviors and sui-
cidal ideation, the changes observed in DBT diary cards 
and self-reported changes at follow-up were reported 
descriptively.

RCI =
(

Xpost − Xpre

)

/√

2 × SD

√

(

(1 − r)2
)
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Results

Feasibility and Acceptability

Attrition Rate

2 (29%) participants out of seven dropped out from therapy. 
One dropout was due to concerns related to the risk of con-
tracting COVID-19 when the group sessions were resumed 
in June 2020 after 2 months of lockdown and the other was 
due to professional reasons. The seven participants com-
pleted all assessments and missing data were rare (less than 
5%). The participant without a follow-up measure is the 
one who joined the group mid-therapy and completed the 
therapy with a time lag.

Attendance Rate

The mean attendance rate of the seven participants was 98% 
(Range = 90–100%; SD = 4%). Specifically, for the five par-
ticipants who completed the therapy, the rate was 96% and 
for the two participants who only participated in the first 
half of the therapy, the rate was 100% before dropout. These 
rates reflect high adherence to the therapy. The majority 
of patients (five out of seven) wished to resume the group 

sessions after the lockdown, in compliance with the hospi-
tal’s health protocol.

Satisfaction Level

Participants, including the two who completed only half 
the therapy, reported high satisfaction with the therapy as 
the CSQ-8 mean score was 3.59 out of 4 (Range = 3.13–4; 
SD = 0.31) (Fig. 1). They were most satisfied with the qual-
ity of the skills training sessions, which they all rated at a 
maximum score of 4. Their intention to return to the care 
unit if needed and their likelihood to recommend the therapy 
to a friend also scored high, respectively 3.43 and 3.57 out 
of 4.

Participants’ Subjective Experiences

Five main themes emerged from the thematic analysis 
(Braun & Clarke, 2006) of the transcripts (Table 4): (a) 
The environment of the group, described as “caring” and 
“reassuring”, allowed them to “feel confident”. Some men-
tioned that the activity to normalize anxiety in the first ses-
sion helped them to feel more relaxed; (b) the group setting 
of the skills training was considered rewarding due to the 
diversity of profiles; this led them to “feel less alone with 
personal difficulties” and to “meet people like me”. Some 

Fig. 1   Mean scores of the 
CSQ-8 items

Table 4   Identified themes and example quotes

Theme Example quote

1 The environment of the group skills training It’s a safe environment. I didn’t identify any danger. I felt confident
2 The group setting of the skills training Being confronted with the group is difficult but necessary. We meet people like us and it has an 

interesting resonance. You feel you belong to a group
3 The content of the skills training group There are useful skills that I didn’t have and that I discovered, especially understanding and 

naming emotions, because it was difficult for me to identify what I was feeling
4 The individual therapy sessions The individual therapy sessions were very helpful. It allows you to dissect and better under-

stand situations and then put the skills together
5 The building of a life worth living I see other possibilities for the future than dying. I've screwed up many years, I've screwed up 

my body, now I can do something else with my life
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participants suggested that interactions between participants 
during group sessions could be further encouraged by the 
facilitators. Only one participant reported that he would have 
preferred to benefit from the skills training in an individual 
setting; (c) the skills learned were considered “useful”, 
“diverse”, “applicable” and “effective”. Some participants 
suggested adding short and regular skills reviews during the 
group sessions; (d) the individual weekly therapy sessions 
were considered essential as they allowed participants to 
“dissect specific real-life situations”, “put skills together”, 
and “step back from emotional episodes”; and (e) DBT 
helped participants to start building a life worth living as 
they felt that they could “accept themselves and their ASD 
more”, “survive crisis episodes”, “allow themselves to have 
more fun activities”, “identify one's values” and to take steps 
in valued directions. One participant reported having “a new 
and healthier life”, which led her to grieve the life before 
therapy where suicide attempts and hospitalizations were 
frequent.

Preliminary Efficacy

Wilcoxon signed-rank test comparisons of the mean pre- 
and post-treatment scores revealed significant improve-
ments with large effect sizes (Table 5). The mean DERS 
total score, assessing self-reported ED, decreased signifi-
cantly post-treatment (p = 0.036, r = − 1.00). This improve-
ment was maintained at follow-up (p = 0.031, r = − 1.00). In 
addition, 4 (57%) of the seven participants had a follow-up 
score below the cut-off of 96 (Fig. 2).

On the level of the DERS subscales, the mean scores of 
three subscales decreased significantly post-treatment with 
this decrease being maintained at follow-up: “Awareness” 
(post-treatment: p = 0.036, r = − 1.00; follow-up: p = 0.031, 
r = − 1.00), “Impulse” (post-treatment: p = 0.036, r = − 1.00; 
follow-up: p = 0.034, r = − 1.00) and “Strategies” (post-treat-
ment: p = 0.035, r = − 1.00; follow-up: p = 0.036, r = − 1.00).

At the intra-individual level, the DERS total scores 
showed a negative reliable change (RCI < − 1.96), i.e., 
diminished self-reported ED, for 6 (86%) participants out 
of seven post-treatment. Among the five participants that 
improved and had a follow-up assessment, the decrease in 
the DERS total score was maintained for 4 (80%) of them 
(Table 6). On the subscale level, 5 (71%) participants out of 
seven demonstrated reliable improvement at the “Strategies” 

Table 5   Comparison of the preliminary efficacy outcomes by Wilcoxon signed-rank test

* p < 0.05
** p < 0.03

Pre Post Follow-up Pre-post Pre-followup

Mean SD Mean SD Mean SD p Effect size p Effect size

DERS total 121.14 15.12 93.86 21.98 90.50 24.35 0.036*  − 1.000 0.031*  − 1.000
Non-acceptance 18.57 6.60 14.57 7.59 15.33 5.39 0.219  − 0.571 0.462  − 0.381
Awareness 28.43 6.88 20.14 6.49 18.50 4.93 0.036*  − 1.000 0.031*  − 1.000
Goals 21.14 2.12 20.00 2.52 19.33 4.84 0.134  − 0.800 0.293  − 0.524
Impulse 21.71 6.42 15.71 7.27 13.33 5.39 0.036*  − 1.000 0.034*  − 1.000
Strategies 23.00 5.51 17.57 3.55 16.50 5.24 0.035*  − 1.000 0.036*  − 1.000
Clarity 8.29 2.29 5.86 3.24 7.50 3.83 0.062  − 0.821 1.000  − 0.048
BDI-II autism-specific T−score 54.97 11.15 49.39 10.20 50.18 10.10 0.031*  − 0.929 0.313  − 0.524
BHS 13.57 4.58 8.29 4.42 9.17 3.76 0.022**  − 1.000 0.063  − 0.905
GAFS-8 26.00 10.31 23.29 7.78 20.29 6.45 0.293  − 0.524 0.293  − 0.524
WHOQoL-BREF
Physical health 57.29 16.14 64.57 13.61 56.5 11.18 0.141 0.714 0.581  − 0.400
Psychological health 32.14 24.94 42.86 22.66 38.67 20.86 0.181 1.000 0.684 0.267
Social relationships 21.57 26.34 31.14 23.34 29.17 26.05 0.410 0.467 0.789 0.333
Environment 72.43 13.23 80.71 15.38 73.00 14.04 0.035* 1.000 1.000 0.067

Fig. 2   Individual DERS total scores across the study
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subscale post-treatment and 3 (50%) out of 6 at follow-up. 
Reliable improvement was reported on the “Impulse” sub-
scale by 3 (43%) participants out of 7 post-treatment and by 
5 (83%) out of 6 at follow-up. On the “Awareness” subscale, 
one (14%) participant out of 7 showed reliable improvement 
post-treatment and 2 (33%) out of 6 at follow-up. On the 
“Clarity” subscale, reliable improvement was reported by 
4 (57%) participants out of seven post-treatment and by 3 
(50%) out of 6 at follow-up. 2 (30%) participants showed a 
reliable worsening at follow-up on this scale, one of them 
after reliably improving post-treatment. On the “Goals” sub-
scale, reliable improvement was reported by 2 (28%) partici-
pants out of seven post-treatment and by 3 (50%) out of 6 
at follow-up. A reliable worsening was reported by one par-
ticipant at follow-up at this subscale. Finally, on the “Non-
acceptance” subscale, reliable improvement was reported by 
2 (28%) participants out of seven and reliable worsening by 
one participant (14%) post-treatment. At follow-up, 1 (17%) 
out of 6 showed a reliable improvement at this subscale.

Mean scores on the BDI-II and BHS also decreased 
significantly post-treatment (respectively, p = 0.031 and 
r = − 0.93; p = 0.022 and r = − 1.00) showing a decrease in 
self-reported levels of depression and hopelessness. Three 
participants had initial BDI-II autism-specific T−score on the 
severe range (1 almost certainly depressed and 2 very likely 
depressed), and they were on the moderate range post-treat-
ment (Likely and possibly depressed); one participant’s BDI-
II autism-specific T−score changed from “possibly depressed” 
to “unlikely depressed” post-treatment. However, the sig-
nificant improvements on the BDI-II and BHS mean scores 
were not maintained at follow-up (respectively, p = 0.313 
and r = -0.52; p = 0.063 and r = − 0.90). The self-reported 
level of depression returned to baseline for 1 participant after 
improving post-treatment and worsened for another one at 
follow-up.

Regarding alexithymia, the decrease in the mean GAFS-8 
score was neither significant post-treatment (p = 0.293, 
r = − 0.52) nor at follow-up (p = 0.293, r = − 0.52).

Concerning the perceived quality of life measured by the 
WHOQoL-BREF, only the mean score in the “Environment” 
domain increased significantly post-treatment (p = 0.035, 
r = 1.00), reflecting greater satisfaction with the living 
environment, leisure activities and access to care services. 
However, this significant improvement was not maintained 
at follow-up (p = 1.00, r = − 0.07).

All participants reported that DBT had a beneficial effect 
on their self-harm and/or suicidal behaviors, including sui-
cidal ideation.

Of the four participants presenting with self-harm, 3 
(80%) reported on the DBT diary cards a complete cessa-
tion of self-harming behaviors for at least three months dur-
ing therapy. At follow-up, 2 (50%) participants reported that 
they had not engaged in self-harming behaviors during the Ta

bl
e 

6  
R

C
Is

 o
n 

D
ER

S 
in

di
vi

du
al

 sc
or

es

a  N
eg

at
iv

e 
re

lia
bl

e 
ch

an
ge

 re
fle

ct
in

g 
a 

si
gn

ifi
ca

nt
 im

pr
ov

em
en

t (
RC

I <
  −

 1.
96

)
b  Po

si
tiv

e 
re

lia
bl

e 
ch

an
ge

 re
fle

ct
in

g 
a 

si
gn

ifi
ca

nt
 w

or
se

ni
ng

 (R
C

I >
 1.

96
)

Pa
rti

ci
pa

nt
s

D
ER

S 
to

ta
l

N
on

-a
cc

ep
ta

nc
e

A
w

ar
en

es
s

G
oa

ls
Im

pu
ls

e
St

ra
te

gi
es

C
la

rit
y

Pr
e-

po
st

Pr
e-

fo
l-

lo
w

up
Pr

e-
po

st
Pr

e-
fo

l-
lo

w
up

Pr
e-

po
st

Pr
e-

fo
l-

lo
w

up
Pr

e-
po

st
Pr

e-
fo

l-
lo

w
up

Pr
e-

po
st

Pr
e-

Fo
l-

lo
w

up
Pr

e-
po

st
Pr

e-
fo

l-
lo

w
up

Pr
e-

po
st

Pr
e-

fo
llo

w
up

1
 −

 2.
16

a
 −

 1.
62

 −
 0.

42
 −

 0.
63

 −
 1.

61
 −

 1.
61

0.
68

2.
05

b
 −

 0.
27

 −
 0.

00
 −

 0.
81

0.
41

 −
 2.

02
a

 −
 2.

70
a

2
 −

 0.
00

 −
 0.

81
2.

52
b

0.
84

 −
 0.

00
0.

54
 −

 0.
00

 −
 0.

00
 −

 0.
00

 −
 2.

94
a

 −
 3.

25
a

 −
 2.

84
a

 −
 2.

70
a

3.
37

b

3
 −

 4.
05

a
 −

 5.
81

a
 −

 1.
47

 −
 1.

68
 −

 1.
79

 −
 2.

15
a

 −
 0.

00
 −

 4.
09

a
 −

 1.
60

 −
 2.

67
a

 −
 2.

44
a

 −
 1.

62
 −

 0.
67

 −
 2.

02
a

4
 −

 5.
54

a
 −

 6.
 .7

5a
 −

 2.
73

a
 −

 3.
15

a
 −

 1.
61

 −
 1.

43
 −

 0.
68

 −
 3.

40
a

 −
 2.

40
a

 −
 2.

40
a

 −
 2.

84
a

-4
.4

7a
 −

 1.
35

 −
 1.

35
5

 −
 5.

40
a

 −
  −

 4.
46

a
 −

 0.
63

-0
.4

2
 −

 3.
58

a
 −

 3.
22

a
 −

 2.
05

a
 −

 1.
36

 −
 2.

40
a

 −
 2.

40
a

 −
 0.

00
0.

81
 −

 3.
37

a
 −

 2.
70

a

6
 −

 3.
 .9

2a
 −

 3.
51

a
 −

 0.
84

0.
63

 −
 0.

72
 −

 0.
90

 −
 2.

05
a

 −
 4.

09
a

 −
 3.

20
a

 −
 2.

40
a

 −
 3.

25
a

 −
 4.

87
a

1.
35

2.
02

b

7
 −

 4.
73

a
–

 −
 2.

31
a

–
 −

 1.
07

–
 −

 1.
36

–
 −

 1.
34

–
 −

 2.
84

a
–

 −
 2.

70
a

–



4347Journal of Autism and Developmental Disorders (2022) 52:4337–4354	

1 3

4 months following the end of the therapy; and the other 
2 (50%) reported having had few self-harming behaviors 
(ranging from 2 to 4) during the 4-month follow-up period.

There were no suicide attempts during therapy and over 
the follow-up period. Participant seven (Table 2) who had 
been hospitalized several times the year prior to engaging 
in DBT was hospitalized neither during therapy nor during 
the 4-month follow-up period.

Of the 5 participants with suicidal ideation, 3 (60%) 
reported that the decline in the frequency of suicidal 
thoughts observed during therapy continued over the 
4-month follow-up period. One participant also reported a 
decrease in the intensity of suicidal ideation and a higher 
“tolerance threshold” towards situations that usually trig-
gered suicidal thoughts post-treatment and at follow-up.

Discussion

Our study aimed to evaluate the feasibility, acceptability 
and preliminary efficacy of DBT in autistic adults without 
ID presenting with self-harm and/or suicidal behaviors. Our 
results suggest that DBT is feasible and might be effica-
cious in reducing ED in this context. These results are con-
sistent with previous findings supporting the relevance of 
third-wave CBT approaches as a treatment of ED in autistic 
adults without ID (Conner & White, 2018; Hartmann et al., 
2019). Importantly, our results are the first to suggest that 
DBT might be feasible and clinically pertinent for autistic 
adults without ID presenting with self-harm and/or suicidal 
behaviors.

Firstly, our results reveal that DBT was feasible and 
highly acceptable to participants. Indeed, adherence to DBT 
was high and participants were highly satisfied with both 
group and individual sessions. Their subjective experience 
of DBT was overall positive, including group skills training, 
individual sessions, and the impact of DBT on building a life 
worth living. They also judged the adaptations introduced 
to DBT as relevant, consistent with findings suggesting that 
adaptations are required to foster the feasibility of psycho-
therapies in autistic individuals (Weston et al., 2016; Cooper 
et al., 2018). Moreover, it should be noted that in France, as 
in other European countries, psychological care for autistic 
adults is still underdeveloped, despite government efforts 
in recent years (Micai et al., 2021). This may have had an 
impact on the subjective feedback of the participants, as 
most of them were glad to have access to a psychological 
treatment conceived to address their specific needs.

Secondly, our results suggest that DBT might effectively 
reduce ED in autistic adults exhibiting self-harm and/or 
suicidal behaviors, as reflected by the significant decrease 
in the DERS total scores post-treatment and at follow-up. 
Specifically, the mean scores of the “Awareness”, “Impulse” 

and “Strategies” subscales decreased significantly, with 
improvements being maintained at follow-up. In other clini-
cal samples than autistic adults, previous findings suggest 
that DBT may have a significant positive effect on some (i.e., 
“Strategies” and “Goals”) or all of the DERS subscales (e.g. 
Gibson et al., 2014; Neacsiu et al., 2014; Alavi et al., 2021). 
In our study, on the “Clarity” subscale, the mean score did 
not improve significantly, but on the intra-individual level, 
the RCIs of four participants showed a reliable improve-
ment. These discrepant outcomes are due to the “Clarity” 
mean score which was impacted by the worsening of scores 
in two participants at follow-up; one of them was griev-
ing the loss of a loved one at the time of the assessment. 
Regarding the “Goals” and "Non-acceptance" subscales, we 
hypothesize that skills related to these domains were less 
intensely addressed by the program than the skills related 
to “Awareness”, “Impulse” and “Strategies”. Indeed, “Non-
acceptance” was mainly addressed in the session on “Radi-
cal acceptance” (one session of the distress tolerance mod-
ule) and those related to "Goals" were targeted mainly in 
the session on “opposite action” (one session of the emotion 
regulation module). By contrast, “Awareness” was addressed 
during the three sessions of the mindfulness module and 
practiced at the beginning of each session; “Impulse”, which 
refers to impulsivity during an emotional crisis, was taught 
during three sessions of the distress tolerance module; and 
“Strategies” encompasses the full range of DBT skills.

Regarding individual DERS total scores, the RCIs 
revealed a reliable improvement for six participants out of 
seven post-treatment, with four of them maintaining this 
improvement at follow-up. Individual scores improved the 
most on the “Impulse” and “Strategies” subscales. These 
improvements are consistent with those observed in the 
mean score level. However, the significant improvement 
in the mean score of the “Awareness” subscale was not 
reflected in the individual results, as only one participant 
out of seven showed a reliable improvement post-treatment 
and two out of six at follow-up. The test–retest reliability 
of this subscale is the lowest of the DERS subscales with 
ρ = 0.67 (Dan-Glauser & Scherer, 2013), which probably had 
an impact on the calculation of the RCIs of this subscale.

Overall, the significant improvement in self-reported 
ED is consistent with our clinical observations and with 
findings relative to DBT in several disorders (Panos et al., 
2014; DeCou et al., 2019). It is also in line with the results 
of other studies targeting ED in autistic adults without co-
occurring ID using third-wave CBT approaches, including 
interventions partially based on DBT (Conner & White, 
2018; Hartmann et al., 2019). However, our study is differ-
ent from previous research due to: (a) the approach adopted, 
based entirely on DBT, and (b) the population of interest, 
i.e., autistic adults without ID exhibiting self-harm and/or 
suicidal behaviors associated with severe ED. The latter 
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point is particularly important given that recent research has 
highlighted the high prevalence of self-harm and suicidal 
behaviors in this population and the lack of psychological 
interventions aiming to address them (Licence et al., 2019; 
Cassidy et al., 2020; Moseley et al., 2020).

The data collected on DBT diary cards showed that 
the majority of the participants with self-harm ceased 
these behaviors for at least 3 months up to the post-treat-
ment measure, and this was maintained in half of them at 
follow-up. In only one participant, DERS total score did 
not improve, although self-harming behaviors did, with a 
complete cessation post-treatment and at follow-up. This 
discrepancy might be explained by contextual factors: The 
post-treatment and the follow-up assessments were con-
ducted while this participant was experiencing work-related 
problems and grieving the loss of a family member. The 
frequency and severity of self-harm decreased in most of the 
participants. In addition, most of the participants reported a 
decline in the frequency of suicidal thoughts and no suicide 
attempt occurred during the study. These improvements are 
in line with previous studies that support the effectiveness 
of DBT in reducing suicidal behaviors (Panos et al., 2014; 
DeCou et al., 2019). Given the significant improvement in 
DERS mean scores, we hypothesize that the acquisition of 
emotion regulation skills enabled participants to cope more 
effectively with stressful situations. This is consistent with 
several findings suggesting that emotion regulation skills 
use is a key change mechanism of DBT (Lynch et al., 2006; 
Neacsiu et al., 2010; Mehlum, 2021).

Regarding self-reported depression, hopelessness and 
quality of life, significant improvements were achieved 
post-treatment but they were not sustained at follow-up. 
Post-treatment outcomes are consistent with previous stud-
ies showing that brief DBT formats result in a significant 
decrease in these clinical dimensions at the end of the treat-
ment (Stanley et al., 2007; Mehlum et al., 2014; Swales 
et al., 2016; Sahranavard & Miri, 2018). Other studies have 
found that changes in depression (e.g. Lynch et al., 2003; 
Neacsiu et al., 2014; Mehlum et al., 2019), hopelessness 
(e.g. Mehlum et al., 2019) and quality of life (Carter et al., 
2010) measures were sustained at follow-up. In our sample, 
we hypothesize that the improvement observed on these 
dimensions was not sustained at follow-up due to the effects 
of the COVID-19 pandemic on the participants’ mental 
health. Indeed, all of them reported increased depression and 
anxiety related to the pandemic, and one of them lost a fam-
ily member due to COVID-19. Their reports are in line with 
findings showing that the COVID-19 pandemic increased the 
level of distress and depression in autistic individuals and 
decreased their quality of life (Mutluer et al., 2020; Patel 
et al., 2021). However, it is noteworthy that our main out-
come, ED, proved resistant to the unfavorable context as 

the significant improvement in the DERS mean scores was 
maintained at follow-up.

Alexithymia is the only dimension that did not show sta-
tistically significant improvement following DBT neither 
post-treatment nor at follow-up. This result is inconsistent 
with the significant improvement in the mean score of the 
“Awareness” DERS subscale—referring to difficulties in rec-
ognizing one’s emotions—observed in our sample. However, 
we note that alexithymia cannot be reduced to “Awareness”, 
i.e., being aware of one's emotions. Indeed, it also encom-
passes difficulties in describing one’s feelings, externally 
orientated thinking and constricted imaginal processes 
(Goerlich, 2018). Hence, it is possible that the participants 
became more aware of their emotions following DBT, but 
they still had difficulties in labeling them, as well as flexibly 
orienting their attention and their imagination processes. 
Attention and imagination peculiarities are core difficulties 
found in autistic individuals, which were only marginally 
targeted by our DBT intervention. Hence the lack of sig-
nificant improvement on the GAFS-8 in our study might 
be explained by the fact that alexithymia was not the main 
target of our intervention (Cameron et al., 2014). Alexithy-
mia has rarely been measured in DBT protocols (Bianchini 
et al., 2019; Holmqvist Larsson et al., 2020), and it is still 
unknown whether and how it changes in other clinical popu-
lations during the course of DBT.

Given that our study is the first to assess the feasibility, 
acceptability and clinical pertinence of DBT in autistic 
adults without ID, several limitations are to be noted. First, 
the sample size (n = 7) was small, which does not allow 
generalizing the results to the target population. Second, 
there was no control group, which does not allow provid-
ing definitive evidence that the improvements found here 
are due to DBT. Regarding these two limitations, larger 
sample sizes and the use of control groups are needed in 
future studies to investigate the efficacy of DBT in con-
trolled trials with autistic adults without ID presenting 
with self-harm and/or suicidal behaviors. Third, the dura-
tion of participation was heterogeneous (two patients 
completed half of the therapy) due to the dropouts caused 
by the pandemic, which may have influenced outcomes. 
Fourth, the study sample was heterogeneous in terms of 
age, IQ, and severity of self-harm and suicidal behaviors, 
making it difficult to determine the clinical characteris-
tics of the autistic adults that can benefit the most from 
the treatment. However, this heterogeneity might be con-
sidered as representative of the variability present among 
the autistic population (Masi et al., 2017). Our sample 
was homogeneous in terms of ethnicity, however, as all 
participants were white Europeans. To determine whether 
DBT is pertinent to the autistic population irrespective of 
ethnicity, future studies should consider including diverse 
samples with various ethnic and cultural backgrounds. 
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Fifth, all the measures were self-reported. This can be 
particularly problematic since autistic individuals might 
present with high levels of alexithymia, which can inter-
fere with their ability to recognize their emotional states 
(Kinnaird et al., 2019; Ziermans et al., 2019). However, 
all measures used here, except the BHS, have been proven 
to be reliable and valid in autistic adults (DERS: McVey 
et al., 2021; BDI-II: Williams et al., 2021; GAFS-8: Wil-
liams & Gotham, 2021; and WHOQoL-BREF: McCo-
nachie et al., 2018); the DERS, in particular, has recently 
been shown to be valid and reliable in autistic individuals 
in clinical settings, and has been suggested as potentially 
useful in trials evaluating the effectiveness of psycho-
logical interventions, such as DBT, on ED (McVey et al., 
2021). Nevertheless, to gain further insight on how DBT 
might reduce ED in autistic individuals, future studies may 
consider including objective assessments such as physi-
ological measures to quantify changes in ED (e.g. Vasilev 
et al., 2009; Davies et al., 2015). Sixth, the interviews and 
the qualitative analysis were conducted by the therapists 
involved in the study, which might have interfered with the 
neutrality required in the process. Indeed, since this was 
a feasibility trial, we favored feasibility—e.g., reduction 
of participants’ social anxiety—over the maximization of 
neutrality. In future mixed methods studies investigating 
the efficacy of DBT on autistic individuals, the interviews 
and data analysis should be conducted by researchers who 
are not directly involved in the therapy (Sutton & Aus-
tin, 2015). Moreover, the use of double-code transcripts 
(Raskind et al., 2019) and specific computer softwares 
(Cope, 2014) are warranted. Finally, our study was dis-
rupted by the COVID-19 pandemic, which was the case 
for clinical research in general (Padala et al., 2020; Sathian 
et al., 2020). Despite this, we found that self-reported ED 
improved significantly post-treatment and at follow-up, 
whereas other mental health measures (e.g., depression) 
improved post-treatment and this was lost at follow-up. 
These results highlight the specific and robust impact of 
DBT on self-reported ED, which proved resilient despite 
the highly stressful conditions related to the pandemic.

Overall, our results are the first to suggest that DBT is 
feasible and they provide preliminary evidence for its effi-
cacy for the treatment of severe ED in autistic adults without 
ID exhibiting self-harm and suicidal behaviors. These results 
bear important clinical relevance, given the lack of evidence-
based psychological treatments targeting the specific needs 
of a large number of autistic adults presenting with ED asso-
ciated with self-harm and/or suicidal behaviors. Importantly, 
they support the need to further study the efficacy of DBT 
in autistic adults without ID through randomized controlled 
trials (Huntjens et al., 2020).
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