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How does mindfulness skills training work 
to improve emotion dysregulation in borderline 
personality disorder?
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Abstract 

Background  Mindfulness skills training is a core component of Dialectical Behavior Therapy and aims to improve 
emotion dysregulation (ED) in people with Borderline Personality Disorder (BPD). However, the underlying mecha-
nisms of change are not fully understood.

Methods  A total of 75 BPD outpatients participated in a 10-week mindfulness skills training. Multilevel models 
with a time-lagged approach were conducted to examine the temporal dynamics between the proposed mecha-
nisms and ED. Decentering, nonjudgment, body awareness and attention awareness as putative mechanisms and ED 
as outcome were assessed on a session-by-session basis.

Results  Greater nonjudgment and body awareness showed within-person effects; participants who reported higher 
nonjudgement of inner experience and body awareness than their own personal average at a given week showed 
improvement in ED at the following week. Notably, decentering moderated these associations, such that increased 
nonjudgment and body awareness predicted improvements in ED more strongly in those participants with high 
decentering ability. Lastly, a bidirectional relationship between the mechanisms and ED was found; when participants 
were more emotionally dysregulated than their usual state, they showed less gain in the mechanisms at the following 
week.

Conclusions  Knowing how mindfulness training works is relevant to optimize treatments. Clinicians may use strate-
gies to increase these mechanisms when the goal is to improve emotion regulation difficulties in BPD.
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Introduction
Borderline personality disorder (BPD) is a severe men-
tal illness with an estimated community prevalence of 
2.7%. It is characterized by affective dysregulation, unsta-
ble identity and interpersonal relationships, and seri-
ous behaviors such as non-suicidal self-injury [1, 2]. The 
complexity and severity of BPD is characterized by high 
comorbidity with other psychiatric disorders, drug and/
or alcohol abuse, and a high risk of suicide [3], which lead 
to an extensive use of healthcare resources, high costs of 
treatment, polymedication, as well as impaired psychoso-
cial and occupational functioning [4–6].

One of the main features underlying cognitive, affec-
tive, and behavioral instability in BPD is a pervasive pat-
tern of emotion dysregulation (ED) [7, 8]. ED involves 
the inability to regulate or change an emotional response 
or expression in a desired manner and involves a lack of 
(or maladaptive use of ) emotion regulation strategies [9], 
which in turn facilitates the emergence of impulsive and 
risky behaviors (e.g., self-harm, substance use). These risk 
behaviors can be understood as a consequence of emo-
tion regulation difficulties or as a strategy to regulate a 
distressing emotional state [10]. Therefore, prevention 
and treatment efforts are focused on addressing ED as 
a means of reducing distress, suffering, psychosocial 
impairment, and potentially life-threatening risk behav-
iors in individuals with a diagnosis of BPD [11].

Psychotherapy is the main recommended treatment 
for BPD [10, 12]. One of the empirically based therapies 
for the treatment of BPD is dialectical behavior therapy 
(DBT) [13]. DBT is a multifaceted intervention involv-
ing individual and group therapy. The group therapy 
addresses the skills training and comprises four different 
modules: mindfulness, emotion regulation, distress toler-
ance, and interpersonal effectiveness. Mindfulness is one 
of the main components of DBT, and usually mindfulness 
skills serve as a foundational basis for all other DBT skills 
[14]. Interestingly, mindfulness skills training as a stand-
alone intervention improves ED in BPD [15, 16], but 
the underlying mechanisms of change are not yet fully 
understood.

An understanding of the mechanisms (i.e., mediators) 
through which psychological interventions produce 
changes in desired outcomes (understanding how and 
why it works) is essential to optimize treatments [17]. 
In addition, identifying moderators (i.e., the effects on 
direction or magnitude of the relation between the inter-
vention and outcome) may guide therapeutic strategies 
that effectively impact the mechanisms or processes of 
an intervention in order to obtain therapeutic improve-
ments [18]. Thus, clinical research based on mechanisms 
of change (and moderators) may inform which processes 
(e.g., cognitive, behavioral) of an intervention contribute 

to the expected outcomes and in what ways. One way to 
study the mechanisms is to demonstrate that changes 
in the putative mechanism are related to changes in the 
expected outcome through a temporal precedence with 
repeated session-by-session measures [17, 19] and also 
disaggregating within- and between-person effects of 
the mechanisms [20]. This method allows for a more 
precise examination of the process of change within an 
individual.

Research has focused on uncovering the mechanisms 
of change by which DBT skills training improves ED in 
BPD [21]. Studies suggest that a greater use of behavio-
ral skills (learned during DBT skills training) mediates 
changes in emotion dysregulation [9, 22]. More specifi-
cally, studies exploring the within-person effects found 
that greater skills use predicted improvements in ED [23, 
24] and fewer risk behaviors associated with high ED [25] 
after undergoing DBT skills training. However, there is a 
scarcity of studies focused on studying the mechanisms 
of change of mindfulness skills training as a stand-alone 
intervention. For example, a recent study reported that 
the amount of mindfulness practice at a given week (a 
required dose of at least 3 days and 30 min per week) pre-
dicted improvements in ED at the following week in BPD 
outpatients [26]. Importantly, previous studies have pro-
posed four mechanisms by which mindfulness practice 
may work [27, 28], which are reviewed below.

Decentering consists of adopting a change in perspec-
tive of one’s own experience through the disidentifica-
tion of the mental contents that are usually experienced 
as defining the self [29, 30]. This metacognitive capac-
ity involves a process of meta-awareness by observing 
thoughts and emotions in a non-attached manner, which 
results in a reduced reactivity to thought content [31]. 
Interestingly, decentering has been proposed as a mediat-
ing mechanism in both DBT mindfulness skills training 
to decrease borderline symptoms [16] and emotion regu-
lation therapy to decrease anxious-depressive symptoms 
[32]. Furthermore, decentering has also been postulated 
as a moderator that attenuates the association between 
other mechanisms (e.g., rumination) and psychopathol-
ogy [33]. Given the metacognitive quality of decentering 
[31], this capacity seems useful as a therapeutic strategy 
to decrease fusion with negative contents of the self.

The emotion regulation process related to a nonjudg-
mental stance towards internal experience (i.e., when 
individuals stop criticizing themselves) is associated with 
a lower level of psychopathology [34]. However, individu-
als with BPD are characterized by a high tendency to 
judge their internal experience [14, 35]. Therefore, strate-
gies that help increase the capacity for nonjudgment are 
particularly relevant to foster emotional acceptance in 
BPD [14]. Interestingly, this capacity (i.e., nonjudgment) 



Page 3 of 14Schmidt et al. Borderline Personality Disorder and Emotion Dysregulation           (2024) 11:22 	

is an active component of mindfulness DBT skills train-
ing. Furthermore, nonjudgmental ability has been shown 
to act as a mediating mechanism between DBT skills 
training and clinical outcomes in BPD [36, 37]. For 
instance, increased levels of nonjudgment over time pre-
dict fewer borderline symptoms in women with BPD fea-
tures [38].

Body awareness involves paying attention to body infor-
mation by identifying internal body sensations (e.g., ten-
sion) and the associated emotional state (feeling relaxed 
or stressed) as opposed to avoiding the bodily experience 
[39]. Bodily sensations are a common object of attention 
during mindfulness meditations [40] and would be culti-
vated through the ability to observe the inner experience 
[41]. Body awareness levels are significantly decreased in 
individuals with BPD compared to healthy controls, and 
this deficit is associated with ED [42]. Therefore, increas-
ing body awareness is a relevant aspect in the treatment 
of psychological disorders, including BPD [14, 27].

Attention awareness is another putative mechanism 
underlying mindfulness practice and involves cultivating 
a present-moment awareness. For instance, mindfulness 
meditation involves focusing attention on an object (e.g., 
breathing), noticing distraction, and returning to the 
object of attention [43]. Promoting attention regulation 
in individuals with BPD is relevant to ameliorate ED and 
impulse control by teaching participants to observe what 
they are experiencing in the present moment, without 
attachment or avoidance of the content of the experience 
[14]. To our knowledge, no study has evaluated these 
proposed mechanisms at the same time in a mindfulness 
training for individuals with BPD.

Understanding how these mechanisms work can be 
useful for clinicians. This knowledge may provide guid-
ance on how to teach the skills more effectively, focus on 
the mechanisms with the greatest impact on ED, and tar-
get precise and direct strategies on the therapeutic needs 
of individuals. In summary, the main question guiding 
this study is how participants with BPD improve their 
level of ED through a mindfulness skills training. There-
fore, this study explored the potential mechanisms of 
change within mindfulness training, focusing on decen-
tering, nonjudgment, body awareness and attention 
awareness. Firstly, we evaluated whether these mecha-
nisms and ED showed improvement over the course 
of mindfulness skills training. Secondly, we explored 
the temporal dynamics between mechanisms and ED 
throughout mindfulness skills training. Thirdly, based 
on previous findings [33], we explored decentering as a 
metacognitive ability that could moderate (i.e., increase 
the strength) the relationship between the other pro-
posed mechanisms and ED. In summary, our hypotheses 
were: (1) Decentering, nonjudgment, body awareness 

and attention awareness would increase and ED would 
decrease during mindfulness skills training; (2) greater 
within- and between-person effects of mechanisms 
would predict improvements in ED in the following 
week; and this relationship would be bidirectional; and 
(3) the association between nonjudgment, body aware-
ness, and attention awareness with ED would be greater 
among participants with higher decentering capacity.

Method
Participants
Participants were recruited from the Department of Psy-
chiatry Unit of the Hospital de la Santa Creu i Sant Pau 
(Barcelona, Spain). This outpatient program is part of 
the Public National Mental Health Service of Spain and 
provides specialized care for people with BPD diagno-
sis. A total of 95 BPD outpatients were enrolled in a DBT 
skill training. Of these, 75 participants were included in 
the present study (13 discontinued the treatment before 
starting the first session; 7 had very low attendance and 
completed less than 3 weekly assessments). All partici-
pants were evaluated by a psychiatrist and a clinical psy-
chologist from the psychiatry unit, both with a doctoral 
degree and experience in the treatment of people with 
BPD. The clinical diagnosis was based on two semi-
structured interviews: Structured Clinical Interview for 
DSM IV axis II Disorders (SCID II) [44] and the Revised 
Diagnostic Interview for Borderlines (DIB-R) [45]. In 
addition, the baseline severity of borderline symptoms 
was assessed (Borderline Symptom List: BSL-23) [46]. 
The inclusion criteria were: (i) diagnostic confirmation 
of BPD; and (ii) age between 18–55 years. The exclusion 
criteria were: (i) presence of any of the following comor-
bid conditions: schizophrenia, drug-induced psychosis, 
organic brain syndrome, substance dependence, bipo-
lar disorder, intellectual disability; and (ii) be receiving 
another type of psychotherapy at the time of study enroll-
ment. Patients were allowed to continue with the drug 
regimen followed prior to study enrollment. However, 
they were not allowed to change the type or dose of drugs 
during the study period. Participants had not previously 
participated in DBT skills training.

Procedure
Participants were enrolled in a 10-week DBT mindful-
ness skills training. In total, 7 groups were conducted 
between February 2020 and October 2023 (12–15 par-
ticipants/group). Each intervention group followed the 
same structure and weekly sessions were 2.5 h in length. 
All groups were led by the same team (2 clinical psychol-
ogists with training and experience in DBT, and expertise 
in mindfulness meditation). For each participant, written 
informed consent was obtained prior to inclusion in the 



Page 4 of 14Schmidt et al. Borderline Personality Disorder and Emotion Dysregulation           (2024) 11:22 

study. The study was approved by the Clinical Research 
Ethics Committee of the Hospital de la Santa Creu i Sant 
Pau and was conducted in accordance with the criteria of 
the Declaration of Helsinki.

The intervention was based on the DBT skills train-
ing protocol (14). The 10-week mindfulness training 
program consisted of 1  week of orientation and goals, 
6  weeks of mindfulness skills, and 3  weeks of accept-
ance skills (taken from the distress tolerance module). 
This mindfulness training for BPD is proposed by Line-
han as an alternative to standard DBT skills training (14) 
and its efficacy has been shown in previous clinical tri-
als [15, 47]. The mindfulness and acceptance skills taught 
were (i) Wise Mind; (ii) "What" Skills (i.e., observing, 
describing, participating); (iii) "How" Skills (i.e., non-
judgmentally, one-mindfully, and effectively); (iv) Radical 
Acceptance; (v) Mind Turning and Willingness; (vi) Half-
smile and willing hands; and (vii) Mindfulness of cur-
rent thoughts. Formal and informal mindfulness practice 
were taught during the sessions. In each session, a new 
skill was introduced and practiced through role-playing 
and discussion. Participants were then given meditation 
audios and worksheets related to the skills and instructed 
to practice at home. In the next session, the homework 
was reviewed and each participant commented on his or 
her experience with the practice, as well as any difficulties 
encountered. The therapist then reinforced the partici-
pants’ progress and suggested effective ways to improve 
skill practice. The meditation audios were recorded by 
the lead therapist and lasted 10 min.

Measures
Several repeat measures were collected on a weekly basis 
during the mindfulness training. Only the first introduc-
tion/orientation session was not assessed because it did 
not include mindfulness skills practice. In order to assess 
the participants’ level of ED and specific mechanism of 
change, they were asked to complete the following scales 
before starting a new session (i.e., session 2 onwards).

Emotion dysregulation
The Brief Version of the Difficulties in Emotion Regula-
tion Scale was used to capture how participants managed 
their weekly difficult emotional experiences (DERS-18) 
[48]. The 18-items Spanish translation of this self-report 
scale was administered and the total score was used in 
the analyses as an overall measure of emotion dysregula-
tion. Items were rated on a scale from 1 (almost never) 
to 5 (almost always). This scale has high internal reliabil-
ity (Cronbach’s α = 0.91). In the current study, this scale 
obtained a good internal reliability at session 1 (Cron-
bach’s α = 0.87).

For each mechanism of change proposed, the three 
most representative items from each original scale were 
used based on their highest factor loadings within the 
respective general construct. This approach aimed to 
simplify the weekly assessment process for participants 
and minimize the time required to complete the scales. 
The same Likert scale was used for all items, from 1 
(almost never) to 5 (almost always).

Decentering
It was assessed with the Experiencing Questionnaire 
(EQ) [30]. The EQ is a 20-item self-report scale that 
assesses decentering and rumination. Decentering is the 
ability to observe thoughts and feelings in a detached 
manner [30]. In the present study, items from the Spanish 
validation EQ-Decentering was used [49]. These items 
were: (i) “I can separate myself from my thoughts and feel-
ings” (factor loading: 0.74); (ii) “I can observe unpleasant 
feelings without being drawn into them” (factor loading: 
0.72); (iii) “I view things from a wider perspective” (factor 
loading: 0.77). The Spanish EQ version has good internal 
reliability (Cronbach’s α = 0.89) [49] and in the present 
study the 3-items scale had an acceptable internal reli-
ability at session 1 (Cronbach’s α = 0.73).

Nonjudgment
It was assessed with the Nonjudging of Inner Experience 
sub-scale of Five Facets Mindfulness Questionnaire (NJ-
FFMQ) [40]. NJ-FFMQ refers to taking a non-evaluative 
stance toward thoughts and feelings and is closely asso-
ciated with acceptance, a central component of mindful-
ness [41, 50]. In the present study, items of the Spanish 
validation of NJ-FFMQ subscale was used [50]. These 
items were: (i) “I make judgments about whether my 
thoughts are good or bad” (factor loading: 0.69); (ii) “I tell 
myself I shouldn’t be thinking the way I’m thinking” (factor 
loading: 0.67); (iii) “I think some of my emotions are bad 
or inappropriate and I shouldn’t feel them” (factor load-
ing: 0.73). The Spanish NJ-FFMQ version has an excel-
lent internal reliability (Cronbach’s α = 0.91) [50] and the 
internal reliability of the 3-items in the current study at 
session 1 was good (Cronbach’s α = 0.81).

Body awareness
It was assessed with the Body Awareness of Scale Body 
Connection (BA-SBC), which measures the conscious 
attention to sensory signals of the state of the body, such 
as the sensation of tension or relaxation [39]. Items of the 
Spanish BA-SBC version was used in the current study 
[51]. These items were: (i) “I take my body’s signals to 
understand how I feel” (factor loading: 0.83); (ii) “I listen 
to my body’s information about my emotional state” (fac-
tor loading: 0.85); (iii) “When I am tense, I pay attention 
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to where the tension is concentrated in my body” (factor 
loading: 0.72). The Spanish BA-SBS has a good internal 
reliability (Cronbach’s α = 0.86) [50]. The 3-items scale 
used in the current study also showed good internal reli-
ability at session 1 (Cronbach’s α = 0.84).

Attention awareness
It was assessed with the Mindfulness Attention Aware-
ness Scale (MAAS) [52]. It is a 15-item self-reported 
questionnaire, which measures an individual’s aware-
ness of their experience in the present moment, in con-
trast to having automated behaviors. Items of the Spanish 
MAAS version were used in the current study [53]. These 
items were: (i) "I drive places on ‘automatic pilot’ and 
then wonder why I went there" (factor loading: 0.77); (ii) "I 
find myself doing things without paying attention" (factor 
loading: 0.71); (iii) "I snack without being aware that I’m 
eating" (factor loading: 0.69). Both the original version 
[52] and the Spanish version [53] present high internal 
reliability (Cronbach’s α = 0.82 and 0.89, respectively). In 
the present study, the 3-items scale showed an acceptable 
internal reliability at session 1 (Cronbach’s α = 0.71).

Data analysis
First, descriptive analyses of the participants were con-
ducted. Second, pre- and post-intervention correlations 
were calculated to determine baseline and post-treat-
ment relationships between mechanism of change and 
ED. Third, multilevel modeling (MLM) analyses with 
a restricted maximum likelihood (REML) estimation 
method and with a time-lagged approach were conducted 
to examine the temporal dynamics over time between the 
proposed mechanism of change (i.e., mediators) and ED. 
MLM allows modeling changes in the measures of inter-
est over time and time-lagged predictions allows explor-
ing the association of a previous time point measure 
(i.e., time x) with a later time point measure (i.e., time 
x + 1). For these analyses, the between- and within-per-
son variability was disaggregated, that is recommended 
for multilevel models with repeated measures data [20]. 
To calculate the within-person effects (i.e., level 1), the 
person-mean-centered was calculated by subtracting the 
participant-level mean of all time points (i.e., each par-
ticipant’s mean from session 1 to 9) from each partici-
pant’s score at each time point. Thus, scores at each time 
point become a deviation score, representing the per-
son’s deviation from her own average at that time point. 
To obtain the between-person effects (i.e., level 2), the 
grand-mean-centered was calculated by subtracting the 
sample average of all participant means from the partici-
pant-level mean. Thus, the participant-level mean repre-
sents the person’s deviation from the total sample average 
[54]. This approach is recommended to interpret the 

parameters in MLM [55]. Then, it was estimated whether 
the within- and between-person effects of mechanisms 
(i.e., decentering, nonjudgment, body awareness and 
attention awareness) at session x predicted changes in 
ED at session x + 1, over mindfulness skills training. The 
reverse direction was also explored to assess the bidirec-
tional relationship. That is, whether within- and between-
person effects of ED level at session x predicted changes 
in the proposed mechanisms of change at session x + 1.

Fourth, cross-level interactions were conducted to 
assess the moderating role of decentering between 
the association of the other mechanisms and ED. A 
cross-level interaction occurs when a level 2 variable 
(i.e., between-person) moderates the magnitude of a 
level 1 association (i.e., within-person) [55]. Separate 
MLM analyses were performed to explore whether the 
between-person effect of decentering (level 2) moderates 
the within-person effects of nonjudgment, body aware-
ness and attention awareness (level 1) on the prediction 
of ED. Significant interactions were probed by testing the 
simple slopes of each mechanism (e.g., nonjudgment) on 
ED at high and low levels of decentering capacity (i.e., ± 1 
SD) [56].

In all MLM analyses the participants’ intercept was 
defined as random effects. The partR2 package was used 
[57] to estimate the marginal and conditional R2 [58]. The 
coefficient of determination R2 was used to interpret the 
effect size of the models, which were classified as weak 
(0.02-0.13), medium (0.13-0.26) and large (> 0.26) [59]. 
All models were tested with the lme4 package [60] in 
RStudio and IBM SPSS statistics (version 24) was used 
for descriptive analyses.

Results
Characteristics of the sample
A total of 75 outpatients with a diagnosis of BPD attended 
a mindfulness skills training (Mage = 27.15 [range 18–53], 
93.3% female). A total of 499 observations were obtained 
(Mean = 4.95, SD = 2.60). Most participants were working 
(33%) or studying (32%) at the time of the evaluation (see 
Table 1).

Regarding the weekly practice of the tasks assigned 
during training, the participants practiced mindful-
ness skills for a median of 3  days (M = 2.80, SD = 1.97, 
range = 0–7) and a mean of 27.90  min per week 
(SD = 27.81, range = 0–180). In addition, practice time 
increased over the course of the training, both in days 
(b = 0.16, SE = 0.02, p < 0.001) and minutes (b = 1.27, 
SE = 0.38, p < 0.01).

Table  2 shows the correlations between ED (DERS-
18) and the mechanisms of change proposed in ses-
sions 1 and 9 of the mindfulness training. Correlations 
were significant both at baseline (r range from -0.306 to 
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-0.487) and at the end of the training (r range from -0.573 
to -0.642). However, more robust correlations were 
observed in session 9 (moderate to high).

Changes in emotion dysregulation and mechanisms 
of change during mindfulness training
The effects of mindfulness training on ED levels and 
mechanisms of change were assessed. The mindfulness 

training (sessions from 1 to 9) prompted improvements 
in participants’ ED over time (b = -0.82, p < 0.001) as 
well as an increase in each of the mechanisms assessed 
(decentering: b = 0.13, p < 0.001; nonjudgment: b = 0.20, 
p < 0.001; body awareness: b = 0.12, p < 0.01; attention 
awareness: b = 0.14, p < 0.01). See Fig.  1 to visualize the 
trajectory of the mechanisms of change session by ses-
sion. Also, Table  S1 (in additional file  1) presents the 
mean and standard deviation of all outcomes (i.e., mech-
anisms and ED) at each time point.

Subsequently, it was explored whether improvements 
in ED and gains in mechanisms of change over mind-
fulness training were moderated by sociodemographic 
variables (e.g., age, sex) or baseline clinical variables 
(i.e., score in diagnostic interview for borderlines [DIB-
R], borderline symptoms [BSL-23]; past suicide acts, 
past non-suicidal self-injury). Improvements in ED and 
gains in mechanisms were not moderated by sociode-
mographic variables (all p-values > 0.11) or by baseline 
clinical measures (all p-values > 0.18). Only a trend mod-
erating effect of baseline borderline symptoms (i.e., BSL-
23) on the session-by-session trajectory of ED was found 
(b = -0.01, SE = 0.009, p = 0.053).

Effects of mechanisms of change on emotion dysregulation 
over time
The time-lagged effects of decentering, nonjudgment, 
body awareness and attention awareness on ED was 
explored. In these analyses, the effect of both between 
and within person mechanisms on ED was tested (see 
Table  3). Consistent with our hypothesis, greater both 
within- and between-person effect of nonjudgment 
and body awareness at session x predicted improve-
ments in ED at session x + 1. This means that when 
participants reported higher capacity of nonjudgment 
and body awareness than their personal average (i.e., 
higher-than-usual), and more than the total sample 
average, they also showed an improvement/reduction 

Table 1  Sociodemographic characteristics of total sample

SD standard deviation, DIB-R Revised Diagnostic Interview for Borderlines, BSL-
23 Borderline Symptom List

Total sample (N = 75)

Age, mean (SD) 27.15 (8.62)

Sex, female, n (%) 70 (93.3)

Educational level, n (%)

  Middle school 33 (44)

  High school 23 (30.7)

  University degree 19 (25.3)

Employment Status, n (%)

  Unemployed 17 (22.7)

  Employed 25 (33.3)

  Student 24 (32)

  Sick leave 4 (5.3)

  Disability pension 5 (6.7)

Clinical characteristics, mean (SD)

  DIB-R total score (SD) 7 (1.05)

  BSL-23 total score (SD) 48.41 (15.59)

Previous self-injury behavior, n (%)

  Past suicide acts 32 (42.6)

  Past non-suicide self-injury 53 (70.6)

Pharmacological treatment, n (%)

  Antidepressant 56 (74.6)

  Benzodiazepines 27 (36)

  Antipsychotics 17 (22.6)

  Mood stabilizers 15 (20)

Table 2  Correlations between skills and emotion dysregulation

Correlations below the diagonal correspond to session 1 scores. Correlations above the diagonal correspond to session 9 scores

DERS Difficulties in Emotion Regulation Scale, Decentering Experience Questionnaire—Decentering items [EQ], Nonjudgment Five facet Mindfulness Questionnaire 
– Nonjudge sub-scale items [FFMQ-NJ], Body Awareness Scale Body Connection – Body-Awareness sub-scale items [SBC-BA], Attention Awareness Mindful Attention 
Awareness Scale items [MAAS]

 *p < .05, **p < .01, ***p < .001

DERS Decentering Nonjudgment Body awareness Attention 
awareness

DERS - -.558** -.642** -.593** -.573**

Decentering -.487*** - .290* .569** .439**

Nonjudgment -.416** .369** - .434** .235

Body awareness -.480** .533** .241 - .443**

Attention awareness -.306* -.089 .240 .101 -
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in their ED level at the following week. Similarly, 
greater between-person (but not within-person) effects 
of decentering and attention awareness at session x 
also predicted improvements in ED at session x + 1. 
Therefore, when participants reported higher capacity 
of decentering and attention awareness than the total 
sample average, they showed improvements in their 
ED in the following week (see also Table  3). Medium-
to-large effects size were obtained in all models (R2: 
0.20-0.31).

Subsequently, both the between- and within-person 
effect was assessed of all mechanisms on ED in the same 
model (see Table  4). Greater between-person effects of 
decentering, nonjudgment, and attention awareness, as 
well as greater within-person effects of body awareness 
in session x predicted improvements in ED at the fol-
lowing week (i.e., session x + 1). The variance of the time 
lagged fixed effects (i.e., the four mechanisms at session 

x) explained 52% of the total variance of DERS in the fol-
lowing week, yielding a large effect size.

In addition, since significant correlations were 
observed among the predictors, multicollinearity was 
assessed in all models by calculating the variance infla-
tion factor (VIF). All VIF values were < 2, indicating that 
there were no multicollinearity problems [61].

Effects of emotion dysregulation on mechanism of change 
over time
We then explored the lagged effects of ED on each 
mechanism of change to determine the possibility 
of bidirectionality (see Table  3). Higher within- and 
between-person level of ED at session x predicted 
decreased capacity of decentering, nonjudgment and 
attention awareness at session x + 1. However, only 
higher between-person level of ED at session x predicted 
decreased body awareness at session x + 1. This means 

Fig. 1  Session-by-session trajectory of mechanisms of change through mindfulness skills training. The gray area represents the confidence intervals 
(standard error). The horizontal line represents the mean of the measures of all time points (mean-centered)
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that when participants had a week with more emotion 
regulation difficulties than their personal average, they 
were less able to increase decentering, nonjudgment and 
attention awareness at the following week. In addition, 
when participants had more ED than the total sample 
average, they were also less able to increase body aware-
ness in the following week. In all models, medium-to-
large effects size were obtained (R2: 0.19-0.30). Thus, a 
bidirectional temporal dynamic between the proposed 
mechanisms and ED was found. Again, no multicollin-
earity problems were found (all VIF < 2).

Decentering moderates the association of body awareness, 
attention awareness, and nonjudgment with emotion 
dysregulation
Subsequently, the moderating role of decentering as 
a metacognitive process on the association between 
nonjudgment, body awareness, attention awareness, 
and ED was assessed. In these analyses, the between-
person effects of decentering as moderator, the within-
person effects of nonjudgment, body awareness and 
attention awareness as predictors, and ED as outcome 
were used [55]. First, an interaction effect was found 
between nonjudgment x decentering in predicting ED 

Table 3  Time-lagged analysis of changes in mechanisms and improvement in emotion dysregulation

DERS Difficulties in Emotion Regulation Scale, Decentering Experience Questionnaire—Decentering items [EQ], Nonjudgment Five facet Mindfulness Questionnaire 
– Nonjudge sub-scale items [FFMQ-NJ], Body Awareness Scale Body Connection – Body-Awareness sub-scale items [SBC-BA], Attention-Awareness Mindful Attention 
Awareness Scale items [MAAS], R2

marginal the variance explained by fixed effect predictors relative to the total variance in the response, R2
conditional the variance 

explained by fixed effects plus random effects relative to the total variance in the response

DERS Predicted by time-lagged Decentering Decentering Predicted by time-lagged DERS

Predictor
(session x-1)

B SE t p-value 95% CI B SE t p-value 95% CI

Intercept 2.73 1.42 1.92 .05 [-.04, 5.52] -.29 .29 -1.01 .31 [-.87, .27]

Time (sessions) -.58 .17 -3.36 < .001 [-.91, -.24] .08 .03 2.13 < .05 [.006, .16]

Between-person -3.71 .52 -7.02 < .001 [-4.74, -2.67] -.12 .01 -7.09 < .001 [-.15, -.08]

Within-person -.23 .23 -.98 .32 [-.69, .22] -.02 .01 -2.17 < .05 [-.04, -.002]

R2
marginal = .31 [95% CI: .19-.41]; R2

conditional = .69 [95% CI: .66-.74] R2
marginal = .27 [95% CI: .20-.33]; R2

conditional = .56 [95% CI: 
.46-.64]

DERS Predicted by time-lagged Nonjudgment Nonjudgment Predicted by time-lagged DERS

Predictor
(session x-1)

B SE t p-value 95% CI B SE t p-value 95% CI

Intercept 1.78 1.44 1.22 .22 [-1.04, 4.60] -.88 .32 -2.71 < .01 [-1.51, -.24]

Time (sessions) -.51 .17 -2.95 < .01 [-.85, -.17] .17 .03 4.42 < .001 [.09, .25]

Between-person -3.05 .45 -6.74 < .001 [-3.94, -2.16] -.14 .02 -6.76 < .001 [-.18, -.10]

Within-person -.43 .20 -2.10 < . 05 [-.84, -.03] -.02 .01 -2.24 < .05 [-.05, -.003]

R2
marginal = .29 [95% CI: .21-.45]; R2

conditional = .68 [95% CI: .63-.75] R2
marginal = .30 [95% CI: .23-.39]; R2

conditional = .67 [95% CI: 
.57-.76]

DERS Predicted by time-lagged Body Awareness Body Awareness Predicted by time-lagged DERS

Predictor
(session x-1)

B SE t p-value 95% CI B SE t p-value 95% CI

Intercept 2.35 1.51 1.55 .12 [-.59, 5.31] -.52 .35 -1.46 .14 [-1.21, .17]

Time (sessions) -.54 .17 -3.19 < .01 [-.87, -.21] .11 .04 2.75 < .01 [.03, .20]

Between-person -2.29 .47 -4.89 < .001 [-3.22, -1.37] -.12 .02 -5.13 < .001 [-.16, -.07]

Within-person -.59 .20 -2.83 < .01 [-1.00, -.18] -.01 .01 -1.00 .31 [-.03, .01]

R2
marginal = .20 [95% CI: .15-.33]; R2

conditional = .69 [95% CI: .57-.74] R2
marginal = .19 [95% CI: .07-.25]; R2

conditional = .63 [95% CI: 
.56-.73]

DERS Predicted by time-lagged Attention Awareness Attention Awareness Predicted by time-lagged DERS

Predictor
(session x-1)

B SE t p-value 95% CI B SE t p-value 95% CI

Intercept 2.24 1.48 1.50 .13 [-.65, 5.14] -.86 .35 -2.43 < .05 [-1.56, -.17]

Time (sessions) -.57 .17 -3.36 < .001 [-.91, -.24] .16 .03 4.15 < .001 [.08, .24]

Between-person -2.28 .40 -5.59 < .001 [-3.07, -1.48] -.14 .02 -5.80 < .001 [-.19, -.09]

Within-person -.35 .22 -1.58 .11 [-.78, .08] -.03 .01 -2.69 < .01 [-.05, -.008]

R2
marginal = .24 [95% CI: .21-.36]; R2

conditional = .69 [95% CI: .66-.77] R2
marginal = .26 [95% CI: .14-.33]; R2

conditional = .73 [95% CI: 
.69-.77]
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(b = -0.41, SE = 0.09, p < 0.001). Simple slope analysis 
showed that within-person increase in nonjudgment 
predicted improvements in ED more strongly among 
participants with high decentering (b = -2.37, SE = 0.31, 
p < 0.001) than among participants with low decenter-
ing (B = -0.71, SE = 0.22, p < 0.01; see Fig. 2).

Second, an interaction effect was also found between 
body awareness x decentering in predicting ED (b = -0.25, 

SE = 0.08, p < 0.01). Simple slope analysis showed that 
a within-person increase in body awareness predicted 
improvements in ED more strongly among participants 
with high decentering (B = -1.88, SE = 0.30, p < 0.001) 
than among participants with low decentering (B = -0.84, 
SE = 0.21, p < 0.001; see Fig. 3).

There was no significant moderating effect of decenter-
ing on the association between attention awareness and 
ED (b = -0.09, SE = 0.09, p = 0.31). In addition, there was 
no evidence that a within-person effect of decentering 
was moderated by the between-person effects of non-
judgment, body awareness or attention awareness (all 
p-value > 0.69).

Discussion
This study aimed to explore how mindfulness DBT skills 
training improves emotion regulation in people with 
BPD. A main finding was that participants who at a given 
week increased their capacity for nonjudgment of inner 
experience and body awareness more than their own 
personal average (i.e., within-person effects), and those 
who increased their capacity for decentering and atten-
tion awareness more than the total sample average (i.e., 
between-person effects), showed improvements in ED 
at the following week. Moreover, as expected, a bidirec-
tional relationship was found. That is, when participants 
were more emotionally dysregulated than their own 
usual state, they showed less gains in decentering, non-
judgment and attention awareness at the following week. 
Lastly, decentering moderated the relationship between 
nonjudgment and body awareness with ED, such that 
increased nonjudgment and body awareness predicted 
improvements in ED more strongly in those participants 
with high decentering capacity compared with those 

Table 4  Full model time-lagged analysis of mechanisms and 
improvement in emotion dysregulation

DERS Difficulties in Emotion Regulation Scale, Decentering Experience 
Questionnaire—Decentering items [EQ], Nonjudgment Five facet Mindfulness 
Questionnaire – Nonjudge sub-scale items [FFMQ-NJ], Body Awareness Scale 
Body Connection – Body-Awareness sub-scale items [SBC-BA], Attention 
Awareness Mindful Attention Awareness Scale items [MAAS], R2

marginal the 
variance explained by fixed effect predictors relative to the total variance in the 
response, R2

conditional the variance explained by fixed effects plus random effects 
relative to the total variance in the response

DERS Predicted by time-lagged Skills

Predictor
(session x-1)

B SE t p-value 95% CI

Intercept 1.62 1.25 1.30 .19 [-.79, 4.04]

Time (sessions) -.44 .17 -2.51 < .05 [-.78, -.09]

Decentering Between-person -1.73 .52 -3.29 < .01 [-2.74, -.72]

Decentering Within-person -.006 .24 -.02 .97 [-.48, .47]

Nonjudgment Between-person -2.00 .36 -5.52 < .001 [-2.69, -1.30]

Nonjudgment Within-person -.31 .21 -1.50 .13 [-.72, .09]

Body Awareness Between-person -.58 .39 -1.47 .14 [-1.34, .17]

Body Awareness Within-person -.52 .22 -2.34 < .05 [-.96, -.09]

Attention-Awareness Between-

person

-1.42 .29 -4.86 < .001 [-1.98, -.86]

Attention-Awareness Within-

person

-.19 .22 -.86 .38 [-.63, .24]

R2
marginal = .52 [95% CI: .44-.60]; R2

conditional = .69 [95% CI: .65-.74]

Fig. 2  Decentering moderating the association between Nonjudging of Inner Experience and Emotion Dysregulation
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participants with low decentering. Therefore, the hypoth-
eses of the present study were mostly confirmed, mainly 
in the effect of each of the proposed mechanisms on ED 
(hypothesis 1), specifically a within-person effects for 
nonjudgment of inner experience and body awareness on 
ED (hypothesis 2) and evidence for the moderating role 
of decentering (hypothesis 3).

The present study is an advance in identifying the 
possible mechanisms of change involved in a mindful-
ness DBT skills training as a stand-alone intervention to 
improve ED in BPD outpatients, using ad hoc method-
ology [19]. Previous studies reporting the mechanisms 
of change involved in a DBT skills training agree that 
greater use of behavioral skills mediates changes in ED 
[9]. Specifically, when participants use more DBT skills 
than their own personal average, their emotion regula-
tion capacity improves [23, 24]. A recent study explored 
this question only in a DBT mindfulness skills training 
and also found that greater use of behavioral skills (i.e., 
mindfulness practice) predicted improvements in ED 
[26]. Current results extend previous findings and pro-
vide further evidence to report specifically what are the 
mechanisms of change involved in a mindfulness skill 
training.

Specifically, the within-person effects of nonjudgment 
and body awareness predicted subsequent improvements 
in ED. Previous empirical studies support these find-
ings, showing that acceptance without judgment medi-
ated changes in psychiatric symptoms and frequency of 
nonsuicidal self-injury –ED related outcomes– following 
DBT skills training [36, 37]. Similarly, Eisenlohr-Moul 
et  al. [38] found that fluctuations in nonjudgment of 
internal experience over time (i.e., at within-person level) 
predicted lower borderline symptoms in women with 

BPD features. The tendency to judge internal experience 
is characteristic in individuals with BPD and contributes 
to emotional regulation problems [35, 62]. Therefore, 
strategies focused on improving this ability are key in the 
treatment of BPD [14]. The role of body awareness as a 
mechanism of change has been less studied in DBT inter-
ventions and the evidence obtained from other mind-
fulness-based interventions shows significant but small 
effects [63]. However, our results support the role of 
body awareness as a relevant mechanism to foster emo-
tion regulation in BPD. For example, some of the items 
used to assess body awareness ("I take my body’s signals 
to understand how I feel") highlight the importance of 
the body (e.g., attending to bodily sensations) to facilitate 
awareness of one’s emotions and feelings, which is a pre-
condition for regulating them [27].

An additional finding in the current study was that 
decentering ability modulated the strength of the asso-
ciation between nonjudgment, body awareness, and ED, 
such that high decentering capacity reinforced the effect 
of these mechanisms on reducing ED. This result is con-
sistent with previous studies [44] and highlights the role 
of decentering as a metacognitive capacity that promotes 
emotion regulation [32]. Decentering is described as a 
metacognitive awareness that helps us disidentify from 
the contents of our experience so that instead of fus-
ing with them (e.g., "I am not lovable"), we can perceive 
them as transient mental events (e.g., "I am having a 
thought of not being lovable") [31]. Given that decenter-
ing is diminished in individuals with BPD [49], a goal of 
mindfulness skills in DBT is to increase meta-awareness 
of mental contents by enhancing the ability to detach 
from thoughts and sensations, and decreasing reactivity 
to mental events (14). Furthermore, the findings support 

Fig. 3  Decentering moderating the association between Body Awareness and Emotion Dysregulation
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that decentering not only allows for greater meta-aware-
ness of mental contents but also of bodily sensations, 
but not inversely (i.e., moderating role), suggesting that 
observing judgmental thought patterns and intense 
bodily sensations (e.g., associated with distress) from a 
decentered perspective may help reduce emotional reac-
tivity [64].

As noted, a bidirectional temporal dynamic between 
the proposed mechanisms and ED was found. Interest-
ingly, previous studies also found a bidirectional rela-
tionship between poorer psychosocial functioning and 
ED [54], and between mindfulness practice skills and ED 
[26] in people with BPD who attended DBT skill train-
ing. These antecedents suggest that when participants 
with BPD had a previous high level of ED, they tended 
to practice less and, therefore, improved less in the pro-
posed mechanisms. One explanation for this effect is 
that mindfulness practice is mood-dependent [65] and 
therefore practicing skills is more difficult when one is 
emotionally dysregulated. This leads to a challenge for 
clinicians when intervening with individuals diagnosed 
with BPD who usually have pervasive patterns of ED. 
However, part of the effectiveness of DBT skill training 
is that participants are taught to express and manage dif-
ficult emotional states within a structured group setting 
in which the therapist models skills and provides posi-
tive feedback and reinforcement [21]. This encourages 
exposure to difficult experiences rather than avoidance 
or fusion with them [33]. In this way, patients undergoing 
DBT skills training may feel more capable to apply their 
newly learned skills to the real-world. In addition, the 
DBT skill set also includes distress tolerance skills when 
elevated emotional dysregulation hinders access to mind-
fulness skills [14].

The results of this study may have some clinical 
implications and allow for possible causal interpreta-
tions of the mechanisms that favor improvements in 
ED after mindfulness skill training. Nonjudgment and 
body awareness increases were related to within-person 
effects, whereas increases in decentering and attention 
awareness were only related to between-person effects. 
These differences suggest that certain facets of mindful-
ness are more attitudinal and may be more sensitive to 
within-person variability (i.e., capacity for nonjudging) 
while other aspects are more stable and may be related 
to between-person individual differences (e.g., capacity 
for paying attention or perspective taking) [37]. In light 
of the results, we hypothesize that mindfulness train-
ing in DBT is promoting both levels. However, changes 
at within-person level, such as learning to observe one’s 
own experience without judgment, appear to be rel-
evant psychological processes for fostering greater emo-
tion regulation. Therefore, clinicians can optimize their 

interventions by emphasizing these processes of change 
in clients who exhibit high levels of self-judgment or self-
criticism, as is often observed in individuals with BPD.

Importantly, when all four proposed mechanisms of 
change were included in the same model, they explained 
52% of the variance of changes in ED in the following 
week. Thus, these mechanisms appear to complement 
each other and therapists could consider this informa-
tion to improve the efficacy of BPD-oriented treatments. 
In addition, decentering capacity acted as a metacogni-
tive process that enhances the effect of the other mecha-
nisms on ED. This also suggests that therapists may use 
strategies that increase the decentering ability in BPD 
treatments.

The present study has some limitations that should be 
considered when interpreting the results. First, a single-
arm non-randomized trial was implemented, that limits 
the generalizability of our conclusions. Second, to facili-
tate the weekly evaluation of the participants, the 3 most 
representative items of each measure (i.e., mechanisms of 
change) was used. However, these items may not be fully 
representative of the overall construct and may therefore 
increase risk of false negatives (i.e., type II error). Third, 
a measure of ED was used as the outcome. However, ED 
can also be considered as a process that contributes to the 
development or maintenance of psychopathology [66]. 
Therefore, a repeated measure of borderline symptoms 
would have enriched the results by exploring how mech-
anisms and ED session-by-session predict the trajectory 
of borderline symptoms after mindfulness skills train-
ing. Fourth, only the moderating role of decentering was 
tested and whether decentering was not moderated by 
the other mechanisms. However, we did not explore the 
possible moderating role of the other mechanisms among 
themselves and future studies could explore this issue. 
Fifth, the MLM analyses used did not take into account 
autoregressive effects (e.g., whether the change in ED at a 
specific time point could be influenced by an earlier time 
point of the same measure), potentially introducing bias 
into the findings [67]. Future studies should address the 
autoregressive effect when analyzing repeated measures 
data. Lastly, the sample was mostly composed of women. 
It is desirable that future studies consider more repre-
sentative samples of men with BPD.

Conclusions
Knowing how a psychological intervention works 
(i.e., the mechanisms) is key to understanding the 
processes involved in therapeutic change. A recom-
mended methodology for exploring this issue in a 
framework of multilevel modeling with repeated meas-
ures is to disaggregate the total effect of predictors 
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into the between- and within-person effects [20]. This 
approach not only allows to obtain information about 
the between-person differences (e.g., those who fre-
quently practice nonjudgment of their internal experi-
ence improve in ED compared to those who practice 
less) but also provides information into within-person 
processes (e.g., individuals who practice nonjudgment 
of their experience beyond their habitual tendency, 
demonstrate improvements in ED). The present study 
provides preliminary evidence of the mechanisms of 
change underlying mindfulness skills training. When 
treating emotional dysregulation in BPD patients, ther-
apists could benefit from this information by promot-
ing within-person processes such as nonjudgment and 
body awareness, as well as decentering strategies that 
strengthen the effects of these mechanisms. Finally, 
understanding how mindfulness DBT skills training 
works can help optimize treatment for BPD.
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