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Abstract
Background: Current psychological trauma-focused interventions have left a gap for individuals who may
not be ready for trauma-focused treatment and/or who present with other forms of clinically significant
distress, such as subthreshold post-traumatic stress disorder (PTSD). Emotion regulation is a possible
transdiagnostic mechanism of change that may promote and maintain some of the varied mental health
problems related to trauma exposure.
Aims: This study examines the feasibility and initial impact of two brief emotion regulation skill trainings
targeting different processes hypothesized to reduce trauma-related problems, compared with an active control.
Method: Subjects (n = 156) were randomized to receive one of three brief internet-based trainings:
(1) skill training on accepting emotions, (2) skill training on changing emotions, or (3) stress
psychoeducation (control). Participants completed measures of emotion regulation, mindfulness, and
affect intensity 24 hours pre- and immediately post-training.
Results: Results suggested that a brief internet-based skills training programme was feasible and
acceptable, with 91.9% completing the training programme to which they were randomized. Results
showed that participants in all conditions demonstrated significant decreases in emotion regulation
problems over time; yet these improvements did not vary by condition. Participants in the Change
condition with higher PTSD symptoms were significantly more likely to have greater increases in positive
affect compared with those with lower PTSD symptoms.
Conclusions: Although the three conditions did not show different outcomes, all three brief internet-
delivered trainings were feasible. Results provide direction for future studies to evaluate the delivery of
emotion regulation skills in individuals with trauma-related distress.
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Introduction
Almost all people in the USA will experience a potentially traumatic event during their lifetime
(89.7%; Kilpatrick et al., 2013), the majority of whom experience multiple events. Exposure to
potentially traumatic events is most commonly associated with post-traumatic stress disorder
(PTSD), yet only a minority experiencing traumatic events will meet diagnostic criteria
(e.g. Kilpatrick et al., 2013). However, a significant proportion of this group experience clinically
© The Author(s), 2023. Published by Cambridge University Press on behalf of British Association for Behavioural and Cognitive
Psychotherapies.
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meaningful distress, including subthreshold PTSD symptoms, mood and anxiety symptoms,
impaired functioning, impaired interpersonal relationships, suicidality, and hopelessness
(e.g. Iverson et al., 2013; Kessler et al., 2005; McLaughlin et al., 2015). Although there are
efficacious trauma-focused treatments (Forbes et al., 2020), the majority target PTSD and not
general psychological distress or sub-threshold PTSD symptoms. Considering the significant
amount of drop-out from trauma-focused treatments (Najavits, 2015), adjunctive intervention to
help manage emotions prior to initiating a trauma-focused protocol may be helpful.

For psychological treatment to influence broad and heterogenous trauma-related problems, it
is important to assess underlying mechanisms that may contribute to the development and
maintenance of trauma-related symptoms. Emotion regulation (i.e. attempts to change, manage or
control an emotional experience in a goal-directed manner) may be one such process with
relevance to trauma-informed interventions (Fruzzetti et al., 2009). Emotion dysregulation occurs
when emotional arousal interferes with effective self-management. The lack of sufficient
regulation strategies can lead to the development of maladaptive coping behaviours that function
to avoid or escape negative emotions (Fruzzetti et al., 2005; Gratz et al., 2015), as well as
psychopathology associated with trauma sequelae, such as dissociation, self-harm, substance
abuse, mood disorders, anxiety disorders, and problematic social behaviours (e.g. Bradley et al.,
2011; Cisler et al., 2010; Dutcher et al., 2017; Kring, 2008).

For survivors of trauma, dysregulation can occur when emotional arousal associated with their
traumatic experience (e.g. feeling in danger) interferes with self-management. Empirical findings
support that difficulties with emotion regulation are associated with post-traumatic stress symptom
severity (Bradley et al., 2011; Ehring and Quack, 2010; Lilly and Lim, 2013; Tull et al., 2007; Weiss
et al., 2012a; Weiss et al., 2012b). Emotion dysregulation is also associated with symptoms of PTSD,
depression and somatization in women survivors of interpersonal violence (Lilly and Lim, 2013; Ruork
et al., 2022). In women with histories of childhood abuse, emotion regulation and interpersonal
problems were associated with functional impairment, equal to that of PTSD severity (Cloitre et al.,
2005). Above and beyond the effects of childhood trauma, emotion dysregulation was associated with
PTSD symptoms, depression, alcohol and drug abuse, adaptive functioning, and history of suicide
(Bradley et al., 2011). It is thus plausible that emotion regulation is a transdiagnostic mechanism
underlying the development andmaintenance of trauma-related problems andmay be an efficient way
to intervene.

Dialectical behaviour therapy (DBT), originally developed for borderline personality disorder
(BPD) and suicidal and self-injurious behaviours, is built on a model that suggests that emotion
regulation deficits contribute to and maintain problematic behaviours (Linehan, 1993). Research
suggests that DBT skills are an active treatment ingredient (e.g. McMain et al., 2017), which are
effective and feasible to implement with a range of symptoms (Neacsiu et al., 2014) that may present in
trauma-exposed individuals. Data support DBT’s use with trauma-exposed populations, including
augmenting PTSD treatment (e.g. Harned et al., 2010; Harned et al., 2014; Harned et al., 2021), and
combining DBT principles with trauma-focused cognitive behavioural therapy (Bohus et al., 2013).
A DBT group programme was effective for women survivors of intimate partner violence with
multiple transdiagnostic problems (Iverson et al., 2009). Research suggests that emotion regulation
may be a mediating factor in DBT-based treatments (see Gratz et al., 2015 for a review). In a sample of
women with BPD and suicidality who received DBT for two years, time-lagged modelling showed that
women with high emotion dysregulation reported poorer psychosocial functioning at the subsequent
assessment period (Wilks et al., 2016). Moreover, meta-analytic evidence demonstrates that emotion
regulation mediates the effect of other mindfulness-based treatments (e.g. mindfulness-based stress
reduction) on improvements in mental health (Gu et al., 2015). Early evidence from a small trial of the
unified protocol for emotional disorders found that emotion regulation mediated decreases in anxiety
and depression (Khakpoor et al., 2019).

DBT skills training may be an efficient and effective intervention for trauma-related problems
that are tied to emotion dysregulation. Identification of effective components of DBT (or which
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components might be more important for which clients) may aid in better developing and refining
treatments. However, to date, research on DBT skills trainings has employed the entire package of
DBT skills (delivered as four modules: mindfulness, interpersonal effectiveness, distress tolerance,
and emotion regulation) and less is known about the efficacy of particular skills. Evaluating
specific treatment components and their influence on the proposed mechanism of change is a way
to isolate possible effects. The DBT emotion regulation skills module specifically includes
strategies for: (1) allowing and accepting emotions; and for (2) changing negative emotions and
the tendency to respond in a dysregulated manner. In particular, emotion regulation skills might
be a key component in targeting emotion dysregulation to alleviate the vast array of problems
related to trauma exposure, consistent with the impact of DBT skills overall in alleviating a range
of difficulties. While not in the context of DBT, Diedrich and colleagues (2014) conducted an
experimental comparison of emotion regulation strategies – cognitive reappraisal, acceptance, and
self-compassion – in a sample of depressed individuals. After undergoing a mood induction, no
significant differences were observed between these conditions; however, those with higher
depressed mood at baseline moderated the comparative effectiveness. For those with high
depressed mood at baseline, self-compassion was significantly more effective than reappraisal and
trending to be more effective than acceptance (Diedrich et al., 2014).

Internet-based dissemination of mental health interventions offers advantages to traditional
face-to-face delivery. Programmes can potentially reach a large population at relatively low cost,
can reduce logistical barriers to accessing care, and can address barriers such as stigma (Amstadter
et al., 2009). Internet dissemination is an effective and viable form of treatment for trauma-related
problems (Paul et al., 2012). Utilizing internet-based delivery may offer some advantages to
reaching populations of trauma-exposed individuals, such as those who demonstrate mild or
moderate difficulties and who may not think their symptoms warrant in-person clinical
intervention. Prior work suggests that DBT skills can be effectively delivered through brief video
programmes disseminated in a research laboratory (Waltz et al., 2009), as an 8-session online
format (Wilks et al., 2018), as an 11-session online format adjunct to a 2-day DBT workshop
(Newlands and Benuto, 2021), and to undergraduates for 14 successive days via smartphone app
(Rizvi et al., 2022). Internet-based delivery of the trainings is also more time and cost effective
compared with in-person group training. Moreover, this helps to minimize any therapist or group
effects, providing a more direct comparison of the skills trainings. Ultimately, these skills trainings
may support individuals as part of a stepped care model, by helping to support those not requiring
intensive psychotherapy or those who need additional emotion regulation skills prior to engaging
in trauma-focused treatment.

The current study seeks to examine the feasibility and initial impact of two brief emotion
regulation skill trainings (acceptance and change) compared with an active control
(psychoeducation on stress). The specific aims of this study are to: (1) evaluate the feasibility
and acceptability of the two skill programmes, as indicated by attrition rates, and participant-rated
measures of acceptability and satisfaction; (2) examine the efficacy of both types of emotion skill
trainings (acceptance and change) compared with the control condition on improving emotion
regulation, mindfulness, and affect intensity (psychological outcomes); and (3) test whether there
is an interaction between training condition and baseline PTSD symptom severity on changes in
psychological outcomes.

Method
Participants

Subjects were 221 people recruited via Prolific, an online crowdsourcing platform. Of these,
197 completed the baseline and were invited to the intervention portion of the study. Three
participants were removed for taking considerably longer than average (>2SD) on the training

Behavioural and Cognitive Psychotherapy 445

https://doi.org/10.1017/S1352465823000206 Published online by Cambridge University Press

https://doi.org/10.1017/S1352465823000206


portion of the study (M = 51.61 minutes; SD = 27.26), resulting in a final sample of 156.
Demographics are reported in Table 1.

Nearly all participants (94.2%; n = 146) endorsed exposure (i.e. responded ‘happened to me’
or ‘witnessed it’) to at least one potentially traumatic event on the Life Events Checklist (LEC;
Weathers et al., 2013a; Table 2). The mean number of types of traumatic events endorsed on the
LEC was 4.70 events (SD = 3.00; IQR = 2.25–6.00). Participants endorsed distress at levels
higher than a normative sample (Table 2). Thirty-two per cent (n = 50) of participants met
symptom cut-off for a provisional PTSD diagnosis (using endorsed exposure on the LEC and the
PTSD Checklist-5 cut-off of 33+; Wortmann et al., 2016). Sixty-one per cent (n = 95) of
participants fell into ‘severe’ or ‘extremely severe’ symptom range across one or more measures of
depression (43.6%, n = 68), anxiety (42.3%, n = 66), or stress symptoms (34.0%, n = 53;

Table 1. Participant characteristics

Total
(n = 156)

Acceptance
condition
(n = 53)

Change
condition
(n = 51)

Control
condition
(n = 52)

Measure n (%) n (%) n (%) n (%)

Age in years (M ± SD) 31.46 ± 8.89 32.85 ± 9.47 29.20 ± 8.12 32.19 ± 8.75
Gender
Man 53 (34.0) 18 (34.0) 21 (41.2) 14 (26.9)
Woman 98 (62.8) 34 (64.2) 28 (54.9) 36 (69.2)
Other 5 (0.3) 1 (1.9) 2 (4.0) 2 (3.8)

Race/ethnicity
White 123 (78.8) 41 (77.4) 40 (78.4) 42 (80.8)
Latinx 12 (7.7) 6 (11.3) 2 (3.9) 4 (7.7)
Black 6 (3.8) 1 (1.9) 2 (3.9) 3 (5.8)
Asian 8 (5.1) 1 (1.9) 6 (11.8) 1 (1.9)
Mixed race/other 6 (3.8) 4 (7.5) 1 (2.0) 1 (1.9)

Sexual orientation
Heterosexual 111 (71.2) 36 (67.9) 39 (76.5) 36 (69.2)
Gay/lesbian 15 (9.6) 8 (15.1) 4 (7.8) 3 (5.8)
Pansexual/bisexual 24 (15.4) 7 (13.2) 6 (11.8) 11 (21.2)
Other/not sure 6 (3.8) 2 (3.8) 2 (4.0) 2 (3.8)

Relationship status
Single 97 (62.2) 32 (61.5) 39 (76.5) 26 (50.0)
Single, living with partner 20 (12.9) 4 (7.7) 7 (13.7) 9 (17.3)
Married 36 (23.1) 15 (28.8) 5 (9.8) 16 (30.8)
Divorced 2 (1.3) 1 (1.9) 0 (0.0) 1 (1.9)

Income
$0–$25,000 35 (22.4) 14 (26.4) 11 (21.6) 15 (28.8)
$25,000–$50,000 45 (28.8) 17 (32.1) 18 (35.3) 10 (19.2)
$50,000–$100,000 46 (29.5) 21 (39.6) 13 (25.5) 17 (32.7)
$100,000+ 20 (12.8) 5 (9.4) 5 (9.8) 10 (19.2)

Education
No high school degree 1 (0.6) 1 (1.9) 0 (0.0) 0 (0.0)
High school degree 21 (13.5) 4 (7.5) 6 (7.8) 11 (17.3)
Some college 52 (33.3) 17 (32.0) 22 (43.1) 13 (25.0)
4-year college degree 67 (42.9) 25 (47.2) 19 (37.3) 23 (44.2)
Graduate degree 15 (9.6) 6 (11.3) 4 (7.8) 5 (9.6)

Employment status
Full-time 56 (35.9) 20 (37.7) 16 (31.4) 20 (38.5)
Part-time 31 (19.9) 9 (17.0) 11 (21.6) 11 (21.2)
Student 26 (16.7) 7 (13.2) 12 (23.5) 7 (13.5)
Unemployed 30 (19.2) 12 (22.6) 11 (21.6) 7 (13.5)
Disabled/other 13 (8.4) 5 (9.4) 1 (2.0) 7 (13.4)

Data are given as a number (valid percentage), except where indicated otherwise.
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Depression Anxiety and Stress Scale-21 item; Lovibond and Lovibond, 1995). Despite the
relatively high level of distress, only 44 participants (28.2%) identified having seen a therapist in
the past 6 months. Of those who did see a therapist in the past 6 months, participants averaged
attending 7.18 sessions (SD = 5.50).

Sample size
An a priori power analysis using G*Power (Faul et al., 2007) showed that a total of 159 participants
would provide 80% power to detect a medium effect size (d = 0.5) between three conditions for
primary outcomes. Prior studies of multiple weekly skills trainings for emotion dysregulation
found large effect sizes (Cohen’s d = 0.8 or above on most outcomes; Neacsiu et al., 2014);
however, due to the brief single-session intervention here, we projected for a smaller, or moderate,
effect size. For a final sample of 159 participants, we assumed 90% participant retention for those
who initiated the trainings, leading to a recruitment target of 177.

Randomization
The first 30 participants were randomly assigned to the three conditions. High-medium-low
scores on the PCL-5 were determined according to the mean and standard deviation of scores of
the first 30 participants. Subsequent participants were blocked according to these high-medium-
low scores on the PCL-5, and then block randomized using Sealed Envelope (Sealed Envelope Ltd,
2022) list generator, to ensure even distribution across conditions.

Table 2. Summary statistics of types of potentially traumatic events, psychological distress, and outcome measures
(n = 156)

T0 T1

n (%)
M ± SD M ± SD

Potentially traumatic event ‡

Natural disaster 61 (39.1)
Fire or explosion 48 (30.8)
Transportation accident 96 (61.5)
Serious accident 47 (30.1)
Exposure to toxic substance 5 (3.2)
Physical assault 90 (57.7)
Assault with a weapon 31 (19.9)
Sexual assault 45 (28.8)
Other unwanted or uncomfortable sexual experience 82 (52.6)
Combat or exposure to a war zone 2 (1.3)
Captivity 4 (2.6)
Life-threatening illness or injury 59 (37.8)
Severe human suffering 27 (17.3)
Sudden, violent death 23 (14.7)
Sudden, unexpected death of someone close to you 21 (13.5)
Serious injury, harm or death you caused to someone else 7 (4.5)
Other 86 (55.1)

PTSD symptoms (range: 0–80) 25.55 ± 19.77
Depression symptoms (range: 0–42) 33.07 ± 11.95
Anxiety symptoms (range: 0–42) 28.26 ± 9.52
Stress symptoms (range: 0–42) 33.75 ± 9.89
Emotion dysregulation (range: 36–180) 106.74 ± 15.44 103.83 ± 16.98
Mindfulness (range: 39–195) 114.12 ± 21.32 116.94 ± 23.95
Positive affect (range: 10–50) 25.86 ± 8.35 25.72 ± 8.65
Negative affect (range: 10–50) 25.38 ± 8.01 14.09 ± 5.52

‡Participants were coded as a positive response if they endorsed either ‘happened to me’ or ‘witnessed it’. Data are cumulative percentages,
as participants were able to endorse experiencing multiple types of potentially traumatic events.
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Procedure

This study protocol was approved by the local Institutional Review Board/ethics committee for
human subjects research, and research has conformed to the Declaration of Helsinki. Data
collection was completed in 2019. Informed consent was obtained digitally from all participants.
Inclusion criteria for participation in this study were: (1) 18+ years of age; (2) current residence
was the USA; and (3) fluent in English. Participants were pre-screened for these inclusion criteria
(e.g. needed to meet these criteria to be able to access the study) using a filtering criteria function
on Prolific. All individuals who self-selected into the study based upon the recruitment materials
were invited to participate. Recruitment materials described the study as a 40-minute internet-
based skills training that focused on ‘reducing feelings of overwhelm and difficulties with
emotions related to stressful life experiences’. Participants were paid $1.73 for completing the
baseline assessments and $5.00 for completing the training and post assessments, corresponding
to Prolific’s hourly rate of $6.50.

Upon completion of the baseline assessment (T0), participants were block randomized to
receive one of three brief interventions (see the ‘Trainings’ section below for details). Twenty-four
hours later, participants were invited via email to complete the training. Participants then
completed follow-up measures as well as questions regarding program acceptability. Figure 1
depicts participant flow.

Trainings

The three conditions were: (1) skills training focused on acceptance of emotions; (2) skills training
focused on change of emotions; and (3) stress psychoeducation control group. In each condition,
participants were guided through a 40-minute internet-based training. Content for the conditions

Consented into 
study 

(N = 221)

Completed baseline 
(T0) assessments 

(n = 213)

Invited to trainings 
24 hours after T0 

(n = 197)

Acceptance 
condition
(n = 66)

Initiated 
training 
(n = 57)

Completed 
training and final 
(T1) assessments 

(n = 53)

Change 
condition
(n = 66)

Initiated 
training 
(n = 56)

Completed 
training and final 
(T1) assessments 

(n = 51)

Control 
condition
(n = 65)

Initiated 
training 

(n = 60)

Completed 
training and final 
(T1) assessments 

(n = 52)

Excluded due to 

data quality, 

e.g. missing 

data on key 

variables 

(n = 16)

Figure 1. Participant flow.
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was developed by the first author, with input and review from DBT skill experts. To increase
consistency and reduce non-specific effects, all three internet-based video programmes were
consistent in length, formatting and number of interactional tasks, and were taught by the same
two presenters. The two emotion regulation skill trainings focused on emotion regulation skill
development and generalization with an emphasis on practising new skills and activities in
daily life.

Acceptance of emotions skills condition
Skills focused on how to (1) accurately identify and name emotions and learn the difference
between primary ‘justified’ and secondary ‘un-justified’ emotions, (2) observe and describe
emotions, and (3) allow present emotions to come and go with body awareness to help allow
emotions without attempting to escape them (by practising emotion surfing exercise, body scan).
Examples for specific emotions focused on fear, shame and anger, and descriptions of how the
participant could use the skill in the future. Participants were asked to identify an emotion that
they struggled with (fear, shame, or anger) to focus and reflect on during the training, such as
completing a typed response of how they might use a particular skill in their life for that emotion.
Participants were invited to practice a guided 5-minute-long emotion surfing exercise during the
training.

Change of emotions skills condition
Skills focused on how to actively change emotions, through (1) changing body chemistry (by
cooling one’s body temperature, intense exercise, paced breathing, and progressive muscle
relaxation), (2) distraction using the five senses, and (3) opposite action to current emotion
(Linehan, 2015). Opposite action included practising engaging in body language (completely
different from that which would facilitate acceptance) that is directly opposite to a felt emotion
urge in an active effort to change the current emotion. Examples focused on the emotions of fear,
shame and anger, and descriptions of how the participant could use the skill in the future.
Participants were asked to identify an emotion that they struggled with (fear, shame, or anger) to
focus and reflect on during the training, such as completing a typed response of how they might
use a particular skill in their life for that emotion. Imaginal exercises to create competing, positive
emotional experiences, and other aspects of ‘opposite action’ to negative emotion urges were also
included. Participants were invited to practise a guided 5-minute-long progressive muscle
relaxation exercise during the training.

Stress psychoeducation control condition
Content provided standard psychoeducation on stress and stress management provided by the
National Institute of Mental Health, Centers for Disease Control and Prevention, and a general
psychology textbook (Feldman, 2012). Participants received information on stress, including the
nature of stressors (eustress vs distress), different types of stressors (i.e. cataclysmic events,
personal stressors, background stressors, and potentially traumatic events), how responses vary
across individuals, and biological factors that affect stress and how to minimize stress (e.g. sleep,
eating healthily, minimizing drugs and alcohol, and getting exercise).

Baseline distress measures

These measures were used exclusively as indicators of distress for the sample. This was done for
two reasons: (1) to reduce assessment burden and (2) due to the brief nature of the intervention, it
was viewed as unlikely that these measures would change in such a short period.
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The LEC (Weathers et al., 2013a) screens for exposure to 17 different traumatic events across
the lifetime. Follow-up questions assess for an index trauma. The LEC DSM-IV version
demonstrates adequate psychometrics for measuring potentially traumatic event exposure (Gray
et al., 2004).

The PTSD Checklist-DSM-5 (PCL-5; Weathers et al., 2013b) consists of 20 items that assess
DSM-5 (American Psychiatric Association, 2013) symptom clusters (i.e. reexperiencing,
avoidance, negative alterations in cognitions and mood, and hyperarousal) associated with
PTSD. The PCL-5 measures symptoms in relation to the participant’s most distressing event
identified on the LEC (see above) during the past month. Items are scored on a 5-point scale from
0 (not at all) to 4 (extremely) and summed for a total symptom severity score (range: 0–80). The
current sample had good internal consistency (Cronbach’s α = .96).

The Depression and Anxiety Stress Scale (DASS-21; Lovibond and Lovibond, 1995) contains
21 items that measure symptoms common to depression, anxiety and stress. Participants rate how
much each statement applied to them over the past week on a 4-point scale ranging from 0
(did not apply to me at all) to 3 (applied to me very much, or most of the time). Items are summed
separately for each subscale and multiplied by two (all subscale ranges: 0–42). The current sample
had adequate reliability for depression (α = .92), anxiety (α = .82) and stress (α = .85)
subscales.

Feasibility and acceptability measures

The DBT Ways of Coping Checklist (DBT-WCCL; Neacsiu et al., 2010) is a 59-item measure for
coping styles that align with DBT-specific skills. For this study, only questions relevant to
acceptance of emotions and change of emotions were retained and adapted with higher scores
indicating more skill knowledge (range: 0–10).

Programme satisfaction was assessed using agreement with four items: (1) The duration of the
training was appropriate; (2) The language and examples used were clear; (3) I would recommend
this training to others; and (4) I enjoyed the content of the training. Items were rated from 1
(disagree) to 5 (agree).

Outcome measures

The Difficulties in Emotion Regulation Scale (DERS; Gratz and Roemer, 2004) is a 36-item
measure of emotion regulation, including the lack of awareness and clarity surrounding emotional
responses, non-acceptance of emotions, difficulty controlling impulsive behaviours when
experiencing negative emotions, and limited access to emotion regulation strategies. Items are
rated on a 5-point Likert scale ranging from 1 (almost always) to 5 (almost never) and summed for
a total score (range: 36–180). There was good internal consistency in the current sample
(α = .81).

The Five Facet Mindfulness Questionnaire (FFMQ; Baer et al., 2008) is a 39-item measure of
five domains of mindfulness: non-reactivity to inner experience, observing and noticing, acting
with awareness, describing, and non-judging of experience. Items are measured using a 5-point
Likert scale ranging from 1 (never or very rarely true) to 5 (very often or always true) and summed
to yield a total score (range: 39–195), reflecting a global measure of mindfulness. The current
sample had good internal consistency (α = .92).

The Positive and Negative Affect Schedule (PANAS; Watson et al., 1988). The PANAS is
designed to measure emotional responding and consists of two mood scales (i.e. Positive and
Negative affect). Participants respond to 20 items on a 5-point scale from 1 (very slightly or not at
all) to 5 (extremely). Each subscale is scored separately (range: 10–50). Internal consistency was
good for Positive affect (α = .91) and for Negative affect (α = .88).
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Data analysis

Feasibility and acceptability included attrition from trainings, along with descriptive statistics of
skills knowledge and satisfaction questions. Initial exploratory data analyses were conducted to
note data patterns and to examine underlying distributional assumptions. Normality of dependent
variables was assessed by examining means, standard deviations, skewness and kurtosis. A series
of chi-square and t-tests was conducted to identify differences at baseline of participants who did
and did not complete the trainings. To test if randomization was successful, chi-square tests and
one-way analysis of variances (ANOVAs) were conducted to evaluate differences between
conditions on any demographic or baseline distress measure.

Repeated measures multivariate analysis of variance (MANOVA) was conducted to examine
condition effects and changes over time on the various outcome measures. Multiple linear
regressions were conducted to evaluate trauma-related distress, condition, and the interaction on
each of the outcome measure change scores, while controlling for baseline outcome scores. Lastly,
one-way ANOVAs were used to evaluate differences between conditions on satisfaction questions
and skill knowledge. Post-hoc Tukey’s tests were used to examine differences between active
conditions.

Results
Completers vs non-completers

Sixty-five (29.4%) participants fell into the non-completer status and 156 (70.6%) into the
completer status. Non-completers were included in all analyses where they had responded to
relevant variables. Individuals who completed the trainings had significantly higher baseline
scores on the PCL-5 t210 = 2.03, p = .044, DASS-anxiety t215 = 2.34, p = .020, and DASS-stress
t215 = 2.30, p = .022, compared with those who did not complete, and thus reported more
distress overall. All other dependent measures were not significantly different between completers
and non-completers, all p> .082. There was no differential drop-out between the three conditions,
χ2(2,173) = 1.39, p = .499.

Baseline differences of the sample

Randomization was successful with regard to balancing the scores on the PCL-5, with no
significant differences among the three groups, F2,153 = .008, p = .99. Chi-square tests or
ANOVAs revealed no significant differences between conditions on any demographic or baseline
distress measures, all p > .105.

Feasibility and acceptability

Of the 197 participants invited to the intervention portion, 173 (87.8%) participants initiated
training and, of those, 156 (91.9%) completed the programme. Acceptability questions are
presented in Table 3. On average, participants generally endorsed high satisfaction, rating with
most aspects of the programme above 4 on a 5-point scale (MGrand = 4.17, SD = 0.74). A one-
way ANOVA yielded significant differences between conditions on the statement ‘I would
recommend to others’, F2,153 = 3.38, p = .036. A Tukey post hoc test for the statement ‘I would
recommend to others’ revealed that the Change condition was significantly higher than the
Control condition, p = .028. There were no other statistically significant differences between
conditions, p > .333. Overall, the Change condition was rated as the most acceptable, followed by
the Acceptance and Control conditions, which were similar to one another. No other differences
between questions were found, all F< 1.37, all p > .252.
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Training condition comparisons

A between-group repeated measures MANOVA was used to test the effect of the skills training
conditions on emotion dysregulation (DERS), mindfulness (FFMQ), and affect intensity (Positive
and Negative) from T0 to T1. The analysis revealed a main effect for Time, F4,150 = 101.43,
p < .001, Wilks’ Λ = .27, partial η2 = .73, but no main effect for Condition, F8,300 = 0.44,
p = .898, Wilks’ Λ = .98, partial η2 = .01. There was no significant effect for the two-way
interaction, F8,300 = 0.84, p = .568, Wilks’Λ = .96, partial η2 = .02, indicating that changes on
outcome measures were not significantly different between Condition.

Planned comparison univariate tests for the effect of Time and Condition on specific outcome
measures demonstrated main effects for Time on the DERS, F1,153 = 5.86, p = .017, partial
η2 = .04, on the FFMQ, F1,153 = 8.81, p = .003, partial η2 = .05, and on Negative affect,
F1,153 = 346.24, p < .001, partial η2 = .69, but not for Positive affect, p = .837. There were no
significant Time × Condition interaction effects (all p > .283), and thus no differential outcomes
for the two skills conditions compared with the Control condition.

A one-way ANOVA yielded significant overall differences between conditions on skill
knowledge, F2,153 = 3.41, p = .036. A Tukey’s post hoc test revealed that skill knowledge was
significantly higher in the Change condition compared with the Control condition, p = .027.
There were no statistically significant differences between the Acceptance condition and either the
Change, p = .448, or Control condition, p = .335, on skill knowledge.

Moderation of PTSD symptoms

Multiple linear regressions were used to evaluate the main effect of PTSD symptoms (PCL-5) on
each of the outcome measure change scores. As Table 4 shows, the overall models for Positive
affect and Negative affect were significant, p< .016. Analyses indicated that 15% of the variance in
Positive affect and 9% of the variance in Negative affect were explained by their respective models.
In the Change condition, individuals with higher PCL-5 scores showed significantly greater
improvements in Positive affect compared with those with lower PCL-5 scores, b = 0.24,
p = .044. No other predictors were significant across all models, all p > .076.

Post hoc analyses

To aid in understanding how higher levels of PTSD symptoms impacted changes on outcome
measures, a repeated measures MANOVA was run with participants who met the provisional PTSD
cut-off of 33+ on the PCL-5 and endorsed exposure on the LEC. Comparison univariate tests for
the main effects of Time and Condition found main effects for Time on Positive affect, F1,47 = 6.46,
p = .014, and Negative affect, F1,47 = 156.65, p < .001, but not DERS nor FFMQ, all F< 3.47, all
p> .068. There was a main effect of Condition for Positive affect, F2,47 = 5.97, p = .005, but no other

Table 3. Satisfaction questions and ratings of training conditions

Acceptance
condition
(n = 53)

Change
condition
(n = 51)

Control
condition
(n = 52)

Question M (SD) M (SD) M (SD)

Duration was appropriate 3.60 (1.35) 3.86 (1.02) 3.67 (1.15)
Language and examples were clear 4.58 (0.63) 4.69 (0.55) 4.58 (0.72)
Would recommend to others* 4.17 (1.01) 4.45 (0.70) 3.96 (1.05)
Enjoyed the content of the training 4.06 (1.08) 4.37 (0.77) 4.12 (1.00)
Mean score across all questions 4.10 (0.81) 4.34 (0.59) 4.08 (0.79)

Items rated from 1 (disagree) to 5 (agree). *p < .05.
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outcome measures, all F < .78, p > .466. There were no significant Time × Condition interaction
effects, all F < .67, all p > .518. A Tukey’s post hoc test revealed that Positive affect change was
significantly greater in the Change condition compared with the Acceptance condition, p = .044. In
other words, for individuals who met the cut-off for provisional PTSD, those in the Change condition
had significantly greater improvements in positive affect compared with the Acceptance condition.

Discussion
Results suggested that a single-session internet-based training programme is feasible; however,
improvements on outcomes did not vary across conditions, suggesting that the approaches were
equally effective. Our three 40-minute internet-based trainings were feasible and acceptable for
participants. Of those invited to participate, 87.8% initiated training, suggesting that there is
interest in these types of interventions. Almost all participants (more than 90%) completed the
training programme to which they were randomized. However, rates of attrition for internet-
based interventions for psychological disorders have been found to vastly range from 2 to 83%
(Melville et al., 2010), so our results should be interpreted with caution. Provision of
compensation and the programmes’ brief nature may both have contributed to low attrition rates,
although further testing is required to explore these hypotheses. Participants also rated them
highly (mean scores of greater than 4 out of 5 for all three conditions) on clarity of the
presentations and enjoyment of the content, as well as stating that they would recommend the
programme to others. The change condition was rated as the most acceptable, with individuals in

Table 4. Linear regressions of PTSD symptoms by condition on outcome measure change scores (n = 156)

Overall model

Measure β t p F (d.f.) p R2

DERS change score 4.32 (6, 148) <.001 .15
DERS baseline .38 4.71 <.001
PCL-5 –.28 –2.03 .044
Acceptance –.17 –1.12 .263
Change –.16 –1.13 .261
PCL-5×Acceptance .12 0.74 .462
PCL-5×Change .26 1.65 .102

FFMQ change score 1.49 (6, 145) .183 .06
FFMQ baseline –.10 –1.14 .258
PCL-5 –.12 –0.82 .411
Acceptance .19 1.24 .216
Change .13 0.89 .377
PCL-5×Acceptance .03 0.16 .874
PCL-5×Change –.08 –0.45 .651

Positive affect change score 11.73 (6, 144) <.001 .32
Positive affect baseline .46 6.28 <.001
PCL-5 –.02 –0.14 .887
Acceptance –.17 –1.29 .198
Change .20 1.62 .108
PCL-5×Acceptance .12 0.82 .414
PCL-5×Change –.34 –2.40 .018

Negative affect change score 50.60 (6, 144) <.001 .67
Negative affect baseline .84 16.22 <.001
PCL-5 –.06 –0.70 .488
Acceptance –.02 –0.27 .790
Change .04 0.49 .628
PCL-5×Acceptance .04 0.39 .695
PCL-5×Change .00 –0.00 .99

DERS, Difficulties in Emotion Regulation Scale; FFMQ, Five Factor Mindfulness Questionnaire; Positive affect, positive affect subscale on the
Positive and Negative Affect Schedule; Negative affect, negative affect subscale on the Positive and Negative Affect Schedule; PCL-5, Post-
traumatic Stress Disorder Checklist – DSM-5 version.
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this condition also more willing to recommend the programme to others relative to the control
condition. With the recent popularity and proliferation of mindfulness practice, the Change
condition may have taught more novel skills. Skills conditions may ultimately result in more
continued skill use and subsequently better outcomes (Edwards et al., 2021), even though they did
not demonstrate immediately better outcomes. Their internet-based, self-guided nature offers
promising avenues for future dissemination and implementation of DBT-informed interventions.

We examined whether the two emotion regulation skill trainings (accepting or changing
painful emotions) would have a greater impact on emotion regulation, mindfulness and affect
intensity, compared with an active control condition (i.e. a standard psychoeducational
curriculum). We found moderate reductions in emotion regulation difficulties, increases in
mindfulness, and reductions in negative affect after engaging with the trainings, although the three
conditions did not differ from each other. A number of hypotheses deserving further testing may
explain this finding. For instance, there is the possibility that the control condition functioned as a
form of brief intervention that was as helpful as the skills conditions. Simply having participants
focus on their distress and emotions, through psychoeducation and validation of their distress and
experiences, may help to improve affect intensity in the short run. Avoidance of situations and
emotions is a common reaction to trauma and acknowledging one’s own current emotions may
function as a form of emotional acceptance (and/or exposure), if only immediately. Similarly, the
psychoeducational training may have functioned as a form of distraction frommomentary worries
or concerns, resulting in similar changes over a short period of time on difficulties in emotion
regulation, mindfulness and negative affect compared with the skills conditions. Future studies
would benefit from a follow-up assessment evaluating whether these changes are lasting.

Despite lack of differences in main effects across conditions, skills knowledge was significantly
greater in the active conditions compared with the control condition. Given the interventions’
brief nature and pre–post study design, it is possible that individuals in the active conditions
would, in fact, practise the emotion regulation skills in a real-world environment following
completion of the programme. Longitudinal studies with follow-up time points that evaluate
internet-based trainings prospectively on future action (e.g. evaluating the skill behaviors in real
life and in ongoing skills practice), would be critical to ascertaining the extent of potential long-
term and differential effects.

Interestingly, findings demonstrated a significant change across all conditions for reducing
negative emotion, but not for improving or increasing positive emotions. Individuals in the
Change condition with higher baseline PTSD symptom scores showed greater increases in positive
affect, suggesting its utility to more distressed sub-populations in need of intervention.

This finding suggests that for more distressed individuals something about the change-oriented
skills condition might be more beneficial in increasing positive emotions, at least in the short-term.
This may be attributable to the Change condition training being more focused on active skill strategies
(‘active’ even being an item in the Positive affect scale) to change painful emotions, whichmay have felt
empowering for participants (and thus lead to increases in positive affect). As effective PTSD
intervention involves an optimal level of activation (e.g. Rauch and Foa, 2006), the Change condition
strategies may have required more engagement in the process than the Acceptance condition
strategies. Change strategies may be more fruitful to practise during a single session compared with
acceptance. Dismantling RCTs of a mindfulness-based Monitor and Accept Training found that, in
stressed community adults, Monitoring + Acceptance training was more effective for increasing
positive emotions compared with the Monitoring Only training and control groups (Lindsay et al.,
2018). These findings held constant across different training lengths and delivery methods, although
interventions were at minimum two weeks in length. As such, acceptance may need to be practised
over a longer period of time to see beneficial effects on positive emotion. Future research would benefit
in exploring how, for individuals with trauma-related distress, practising change skills may be
especially helpful early in treatment to engage and empower individuals. In addition, attention to how
the skills are framed could prove beneficial (e.g. framing all skills as active ways to reduce suffering).
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Similarly, as previously mentioned, Diedrich and colleagues (2014) found that for individuals
with higher depressed mood, the self-compassion condition (which was comparable to the present
change of emotions condition) was more effective than reappraisal and trending when comparing
with acceptance. If further research supports these findings, potential clinical implications are that
it may be beneficial to start treatment with change strategies to increase initial engagement and
help improve positive affect. Additionally, change strategies may be particularly beneficial to
individuals with elevated PTSD criterion D symptoms (negative alterations in cognitions and
mood) and/or co-occurring depression. Taken together, an extension of this study would ideally
include an additional module to help support learning of the material and more advanced
concepts. Considering DBT skills use is linked to better outcomes (e.g. Rudge et al., 2020), an
additional module would provide more opportunity to support skills practice and could include
more personal reflection prompts with expanded emotion examples. Yet, a strength to this study
was the brief 40-minute format with most individuals completing the condition to which they
were randomized and individuals who wish for or perceive a need for more intensive skills
training may be better suited for more traditional group delivery.

A number of limitations also accompany these findings. Recruitment utilized Prolific, a
crowdsourcing community with members who may be differently motivated than those recruited
via other means (e.g. a community mental health clinic). In particular, while a large portion of the
current sample (61%) endorsed high severity symptom levels of depression, anxiety, stress, and
possible PTSD, in total this current sample likely has a lower level of distress than a treatment-
seeking population. This lower distress may have decreased engagement with the programmes and
thus explain lack of differences in main effects across conditions. A large majority of participants
identified as white (79%) and heterosexual (71%), limiting generalization of findings to more diverse
populations experiencing heterogeneous forms of distress (e.g. minority stress). Additionally, 75% of
the sample identified as ‘single’ or ‘single living with partner’ and 53% had a 4-year college degree or
higher and may not generalize to broader community samples. The study also exclusively utilized
self-report data, and future studies may benefit from more objective measurement.

Overall, this study investigated both whether this type of intervention (internet-based video
programmes) is a viable means of intervention, and whether different approaches to skill training
(vs a control) might prove differentially useful. This study provides initial evidence that brief
emotion regulation skills and psychoeducation, in an internet-based delivery format, may have a
positive impact on reducing negative affect. For individuals with trauma-related distress, Change
skills may be particularly helpful in increasing positive affect. Present results provide motivation
and direction for future studies both to continue to develop brief, internet-based interventions and
to evaluate the delivery of emotion regulation skills in individuals with trauma-related distress.
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