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A B S T R A C T

Borderline personality disorder (BPD) is a psychological disorder characterized by dysregulation across multiple
domains. While selected mindfulness-based interventions are effective in addressing symptoms of BPD, less is
known regarding the effects of engaging in brief mindfulness practices on affective correlates of BPD. The
present study investigated the effects of engaging in brief, daily mindfulness practice in a sample of young adults
with elevated BPD symptoms. Ninety-two participants were recruited and randomly assigned to 2 weeks of daily
mindfulness meditation or relaxation practice (active control), or to a no-practice control condition. Participants
completed measures assessing depression, anxiety, stress, shame, difficulties with emotion regulation, trait
mindfulness, and self-compassion before and after the practice period. Compared to the no-practice control
condition, mindfulness practice resulted in significant improvements in trait mindfulness and self-compassion,
whereas relaxation practice led to reductions in emotion regulation difficulties. No significant differences were
found on any of the other outcomes between the mindfulness and relaxation conditions. The findings suggest
that while both mindfulness and relaxation-based practices are effective in targeting selected transdiagnostic
processes associated with BPD, more intensive interventions may be required for the practices to induce changes
at the level of psychological symptoms.

1. Introduction

Borderline personality disorder (BPD) is a psychological disorder
marked by a pervasive pattern of impulsivity, hostility, self-injury, and
instability of self, interpersonal relationships and negative affect
(American Psychiatric Association [APA], 2013). It is a disorder asso-
ciated with a high risk of self-harm and suicidal behaviors
(Linehan et al., 1991), as well as high levels of mental and general
healthcare utilization (Skodol et al., 2005). An epidemiologic survey of
American adults assessed the lifetime prevalence of BPD to be 5.9%
(Grant et al., 2008).

According to the biosocial model, BPD is characterized by marked
emotion dysregulation, which arises from a transactional relationship
between pre-existing emotional vulnerability and an invalidating
childhood environment (Linehan, 1993). Due to repeated experiences
with invalidation, people with BPD often struggle with expressing, as
well as regulating their emotions effectively. Therefore, BPD has been
conceptualized as a disorder involving difficulties with emotion reg-
ulation, or emotion dysregulation as its core feature. Of various

emotions, shame is among the most prominent emotions experienced
by BPD patients, likely due to their tendency in engaging in chronic
self-invalidation or self-criticism (Crowe, 2004; Rizvi et al., 2011;
Rüsch et al., 2007). Further, BPD is often characterized by high levels of
comorbid psychological symptoms, such as depression, anxiety, and
stress (Skodol et al., 2002a,b).

Notably, even though individuals need to fulfil a select number of
criteria (5 out of 9 symptoms) to be diagnosed as having BPD
(APA, 2013), symptoms of BPD have been found to exist on a con-
tinuum. For example, one study involving adolescents found a broad
dispersion of BPD symptoms in the sample, ranging from a total absence
of these symptoms all the way to meeting full diagnostic criteria
(Chabrol, Chouicha, Montovany and Callahan, 2001). Consistent with
the biosocial model (Linehan, 1993), individuals with subclinical BPD
symptoms (i.e., having clinically significant BPD features without ne-
cessarily fulfilling diagnostic criteria) have also been found to demon-
strate elevated etiological features associated with BPD, such as par-
ental psychopathology, childhood abuse, and impulsivity (Chapman
et al., 2008; Trull. 2001).
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Among various interventions developed for treating BPD, dialectical
behavior therapy (DBT) is a multimodal therapeutic approach that has
received empirical support in reducing core symptoms of BPD, such as
suicidal and self-harm behaviors, anger, social maladjustment, and
impulsivity (Kliem et al., 2010). Of several skills taught in DBT,
mindfulness is considered as a foundational skill. Mindfulness refers to
the ability to focus one's attention on experiences in the present mo-
ment, and to relate to the experiences in an intentional and nonjudg-
mental manner (Kabat-Zinn, 2003). Theoretically, training in mind-
fulness facilitates the ability to decenter from one's thoughts and
emotions, such that these experiences are perceived as passing mental
events as opposed to representations of reality that one automatically
identifies with (Shapiro et al., 2006). As a result, mindfulness training
may increase the ability to tolerate distress without resorting to mala-
daptive ways of regulating one's emotions. Also, the nonjudgmental
aspect of mindfulness training may be an effective approach for ad-
dressing shame and self-invalidation commonly experienced by in-
dividuals with BPD. In DBT, mindfulness is taught primarily as a set of
behavioral skills, consisting of “what” skills (where individuals learn to
observe and describe their experiences, as well as participating in ac-
tivities whole-heartedly) and “how” skills (where individuals learn to
relate to experiences nonjudgmentally, one-mindfully, and in an ef-
fective manner). These skills are taught through a variety of behavioral
exercises, including, but not limited to, mindfulness meditation.

To date, several studies have investigated the effects of mindfulness
skills training in targeting core features associated with BPD.
Elices et al. (2016) conducted a randomized trial comparing the efficacy
of two DBT skills training modules (mindfulness and interpersonal ef-
fectiveness; taught over 10 weeks) in a sample of patients diagnosed
with BPD. The study found that compared to those assigned to the in-
terpersonal effectiveness module, those in the mindfulness module re-
ported significantly greater reductions in BPD symptoms and increases
in decentering. In the same study, participants assigned to the mind-
fulness training module demonstrated improvements in two facets of
impulsivity (subjective time perception and tolerance for delay re-
wards), although no changes were observed in trait impulsivity or re-
sponse inhibition (Soler et al., 2016). Lastly, Soler et al. (2012) ex-
amined the effects of mindfulness training (taught as a DBT module) as
an adjunct to general psychiatric management (GPM), and found that
patients assigned to the mindfulness skills module, compared to those
who received only GPM, demonstrated significant improvements in
several behavioral measures of attention functioning and impulsivity.

Taken together, the above studies demonstrate the benefits of
mindfulness skills training in targeting several symptomatic and at-
tentional aspects of BPD. However, as mindfulness is taught using a
range of behavioral exercises in the context of DBT, less is known re-
garding the effects of specific forms of mindfulness practices on in-
dividuals with BPD and BPD traits. Of various practices commonly
taught in mindfulness-based interventions, mindfulness of breathing is
among the most commonly taught and practised form of meditation. It
involves directing and sustaining one's attention on the physical sen-
sations of breathing, and nonjudgmentally bringing the attention back
to the breath when one's attention has wandered (e.g., to specific
thoughts, memories, or feelings). While a number of studies have in-
vestigated the effects of mindful breathing in several clinical and non-
clinical populations (e.g., Arch and Craske, 2006; Broderick, 2005;
Keng et al., 2013), little work has examined the effects of sustained,
daily practice of mindful breathing among individuals with BPD traits.

In a study involving adults with elevated BPD traits, Keng and
Tan (2017) found that those assigned to engage in a brief mindfulness
of breathing induction demonstrated significantly greater reductions in
shame in response to an autobiographical memory recall procedure,
compared to those assigned to a loving-kindness meditation induction
or no-instruction condition. In another study, a brief mindful breathing
induction was found to result in significantly quicker reductions in
negative affect and feelings of rejection compared to a no-instruction

control condition (Keng and Tan, 2018). While these studies demon-
strate the benefits of brief mindfulness meditation as an emotion reg-
ulation strategy, they are limited by the use of a brief, one-time in-
duction, which precludes the assessment of the broader effects of
mindfulness meditation in the form of repeated, daily practice. There is
therefore a need for research investigating the effects of sustained daily
mindfulness practice on symptoms and features associated with BPD.
Given that mindfulness is known to improve emotion regulation
(Teper et al., 2013) and affective outcomes including depression, an-
xiety, and shame (Hofmann et al., 2010; Keng and Tan, 2017), we were
particularly interested in examining the effects of daily mindfulness
practice on these outcomes, which are also known to be core features
and/or common comorbid presentations of BPD (Crowe, 2004; Linehan,
1993; Skodol et al., 2002,b; Rizvi et al., 2011).

Further, few studies have evaluated the effects of mindfulness
training in comparison with active control conditions, which precludes
assessment of the unique effects of mindfulness training over and above
confounding factors, such as expectancy effect. It has been suggested
that the effects of mindfulness training may be attributed in part to a
general relaxation effect, versus unique mechanisms theorized to be
underlying the effects of mindfulness-based interventions (e.g., in-
creased trait mindfulness and self-compassion) (Baer, 2003). In this
study, we were interested in isolating the effects of mindfulness practice
from those of general relaxation, by comparing the effects of mindful
breathing against an active control condition consisting of passive
muscle relaxation. Notably, even though mindfulness and relaxation
practices are conceptualized as two different practices in this study,
they share some overlapping elements. For example, passive muscle
relaxation involves bringing awareness to different muscle groups and
systematically releasing tension in these muscles (Bernstein and
Borkovec, 1973; Everly and Rosenfield, 1981), the first aspect of which
resembles the practice of body scan meditation in mindfulness-based
interventions. However, both practices also differ in that mindfulness
practice involves adopting an accepting, nonjudgmental orientation
towards one's experiences (Kabat-Zinn, 2003), an element that is
missing from relaxation practice. In fact, relaxation practice involves
striving to change one's experience by releasing tension in the muscles,
which is opposite to the emphasis on accepting one's experience in
mindfulness practice. Cultivating a nonjudgmental attitude via mind-
fulness training may be particularly useful for addressing shame and
self-criticism, which are common features among individuals with BPD
(Crowe, 2004; Keng and Tan, 2017).

To date, several studies have investigated the effects of mindfulness
training relative to relaxation practice. Jain et al. (2007) compared the
effects of one month of mindfulness training against somatic relaxation
training, and found that both interventions led to improvements in
distress and positive mood states. However, only the mindfulness
training condition showed significant decreases in distractive and ru-
minative thoughts and behaviors. In a study by Agee et al. (2009), both
mindfulness and relaxation training were found to be equivalently ef-
fective in lowering psychological distress. Taken together, the findings
suggest that while mindfulness and relaxation may be equally effective
in reducing distress, mindfulness training may be unique in its ability to
facilitate adaptive cognitive styles (e.g., lower rumination).

1.1. Specific aims and hypotheses

The goal of the present study was to investigate the effects of brief,
daily practice of mindful breathing on a number of features associated
with BPD, including difficulties with emotion regulation, shame, de-
pression, anxiety, and stress, as well as processes purported to be the
mechanisms underlying the effects of mindfulness-based interventions,
namely trait mindfulness and self-compassion. The effects of mindful
breathing were compared against relaxation practice and a no-practice
control condition. It was hypothesized that compared to the no-practice
control condition, those assigned to engage in daily mindfulness
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practice would demonstrate greater reductions in difficulties with
emotion regulation, shame, depression, anxiety, and stress, as well as
improvements in trait mindfulness and self-compassion. Based on prior
research (Jain et al., 2007; Agee et al., 2009) and theorized mechanisms
of mindfulness-based interventions (Baer, 2003; Keng et al., 2012), we
hypothesized that relative to relaxation practice, mindfulness practice
would be equally effective in reducing depression, anxiety, stress, and
emotion regulation difficulties, and more effective in reducing shame,
and increasing trait mindfulness and self-compassion.

2. Methods

2.1. Participants

Participants were recruited via fliers, online advertisements, and the
university's undergraduate research subject pool. Interested partici-
pants were presented with an online pre-screening survey, which in-
cluded the Personality Assessment Inventory – Borderline Features
(PAI-BOR; Morey, 1991). To be eligible for the study, participants had
to meet the following inclusion criteria: a) age between 18 and 55 years
old, b) proficient in English, and c) acquiring a score equal to or greater
than 38 on the PAI-BOR. This cut-off has been employed in previous
studies involving analogue BPD samples (e.g., Chapman and Dixon-
Gordon, 2007; Chapman et al., 2008; Trull, 2001), and indicates
clinically significant BPD features (Morey, 1991). A power analysis
indicated that a sample size of 92 would be needed to achieve 80%
power, assuming a medium effect size (Keng and Tan, 2018).

Ninety-two participants were recruited and randomly assigned to 2
weeks of daily mindfulness meditation (MM; n=31) or relaxation
practice (RP; n=31), or to a no-practice control condition (n=30).
Students were granted course credits for their participation, whereas
members of the public received SG$50 for participating in the study.
The study's protocol was approved by National University of
Singapore's Institutional Review Board.

2.2. Procedure

Eligible participants attended two 1.5-hour, individual experimental
sessions that were held approximately two weeks apart. In the first
experimental session (T1), participants provided informed consent and
completed a battery of self-report questionnaires (see measures sec-
tion). Subsequently, participants assigned to an intervention condition
(MM or RP) were verbally introduced to the corresponding practice
before they engaged in a 10-minute practice session with an audio
guide. The audio guide for the MM condition consisted of instructions
to practice mindfulness of breathing. Participants were instructed to sit
in a comfortable posture and become aware of their bodily sensations,
followed by maintaining their awareness on the physical sensations of
the breath. They were reminded to re-direct their attention back to the
breath nonjudgmentally, whenever they noticed their attention wan-
dering off to other thoughts, sensations, images, or fantasies. This ex-
ercise reflects key features of mindfulness training: paying attention to
one's moment-by-moment experiences intentionally, and with an atti-
tude of nonjudgment and acceptance (Kabat-Zinn, 2003). On the other
hand, the audio guide for the RP condition consisted of a passive muscle
relaxation practice adapted from Bernstein and Borkovec (1973) and
Everly and Rosenfield (1981). The audio instructions guided partici-
pants to focus their awareness on a single muscle group at a time and
then releasing tension from it, starting from the top of the body (i.e.,
muscles of the face) and moving downwards towards the shoulders,
arms, abdomen, and finally the legs. Participants assigned to the NP
condition did not receive any audio guide instructions.

Following the practice session, participants in both the MM and RP
conditions were invited to share their reflections on the practice as well
as ask any questions they might have with an experimenter. They were
then provided with a daily entry log to record the duration of their daily

practice and an information sheet with further details about their as-
signed practice. Participants were instructed to engage in their assigned
practice for 10–15 min daily, for the following 2 weeks. Following the
training session, participants also rated, on a scale of 1–7, the extent to
which they believed the practice would be helpful in coping with stress
in daily life, as well as the extent to which they thought the experi-
menter was enthusiastic and credible. Participants assigned to the no-
practice control condition did not receive further instructions following
completion of the measures. In the second experimental session (T2;
approximately 2 weeks after T1), all participants were re-administered
the measures used in T1. At the end of the study, participants in the no-
practice control condition were offered instructions and audio guides to
practice either MM or RP, depending on their expressed preference. All
participants were then fully debriefed on the study and compensated for
their time.

2.3. Measures

2.3.1. Demographic information form
The demographic information form assessed participant's gender,

age, ethnicity, level of education, current and past diagnosis of psy-
chological disorders, as well as prior experience with mindfulness or
meditation practice.

2.3.2. BPD traits
The Personality Assessment Inventory – Borderline Features (PAI-

BOR; Morey, 1991) was administered as a pre-screening questionnaire
to measure symptoms of BPD. It is a 24-item self-report measure con-
sisting of four subscales. These subscales include identity problems,
affective instability, self-harm behaviors, and negative relationships. All
items are rated on a Likert-type scale (1= “not at all true”; 4 = “very
true”). The PAI-BOR demonstrated good construct validity, as well as
high internal consistency in a large nonclinical sample (Morey, 1991).
Further, it demonstrated concurrent validity in terms of predicting the
diagnosis of BPD (Stein et al., 2007) in a clinical sample. In this study,
the internal consistency of the scale was 0.82.

2.3.3. Depression anxiety stress scales -21 (DASS-21; Lovibond and
Lovibond, 1995)

The DASS-21 was employed to assess symptoms of depression, an-
xiety, and stress (Lovibond and Lovibond, 1995). The scale consists of
21 items rated on a 4-point scale. The DASS-21 demonstrated good
internal consistency and reliability in a nonclinical sample of adults
(Henry and Crawford, 2005). The scale has been validated in Singapore,
exhibiting good internal consistency and factorial validity (Oei et al.,
2013). In the present study, the internal consistency of the depression
and anxiety subscales was 0.88 and 0.80 respectively.

2.3.4. Difficulties in emotion regulation scale (DERS; Gratz and
Roemer, 2004)

The DERS was administered as a self-report measure of difficulties
in regulating emotions. It consists of 36 statements, with a total of six
subscales: impulse control difficulties (impulse), non-acceptance of
emotional responses (non-accept), limited access to emotion regulation
strategies (strategies), difficulties engaging in goal-directedness (goals),
lack of emotional awareness (awareness), and lack of emotion clarity
(clarity). Participants rated each item on a 5-point scale (1 = “almost
never”, 5 = “almost always”). The DERS has a high overall internal
consistency of 0.93 with a reliability coefficient ranging from 0.80 to
0.89 for the subscales in an undergraduate student sample. In the
current sample, the alpha coefficient was 0.89 for the overall scale and
ranged from 0.78 (aware) to 0.89 (clarity) for the subscales.

2.3.5. Positive affect and negative affect scale-expanded form (PANAS-X;
Watson and Clark, 1994)

The PANAS-X was used to measure the extent to which individuals
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experience shame in daily life. The PANAS-X consists of ten affective
adjectives (e.g., “ashamed”, “anxious”), on which participants indicated
the extent to which they experienced the affective state in general on a
5-point scale (1 = “very slightly or not at all”, 5 = “extremely”).
Following Peters et al. (2014), the shame subscale was derived by re-
moving “guilt” from the guilt subscale to be consistent with current
definitions of shame. In the current study, the internal consistency of
the PANAS-X shame subscale (PANAS-Shame) was 0.79.

2.3.6. Five facet mindfulness questionnaire (FFMQ; Baer et al., 2006)
The FFMQ is a 39-item measure of individual differences in trait

mindfulness. The questionnaire comprises five subscales: describing,
observing, acting with awareness, non-judging, and non-reactivity.
Each item was rated on a 5-point scale (1 = “never or very rarely true”,
5 = “very often or always true”). The subscales have demonstrated
adequate internal consistency (Cronbach's alphas ranging from 0.72 to
0.92) in meditating, non-meditating and community samples
(Baer et al., 2008). In the current sample, the internal consistency for
the overall measure was 0.84, and ranged from 0.77 to 0.91 for the
subscales.

2.3.7. Self-compassion scale (SCS; Neff, 2003)
The SCS is a 26-item scale developed to measure individuals’ ten-

dency to be kind and compassionate towards themselves. The measure
consists of six subscales, namely self-kindness, self-judgment, common
humanity, isolation, mindfulness, and over-identification. Each item
was rated on a 5-point scale (1 = “almost never”, 5 = “almost al-
ways”). The SCS has demonstrated high internal consistency and test-
retest reliability over a three-week interval in an undergraduate sample
(Neff, 2003). In the present study, the internal consistency for the
overall scale was 0.87, and ranged from 0.70 to 0.79 for the subscales.

2.4. Data analytic plan

First, we compared the groups on baseline characteristics using chi
square and one-way ANOVA tests. Independent-samples t tests were run
to examine whether the MM and RP groups differed on perceived
usefulness of the respective practice they were assigned, perceived ex-
perimenter enthusiasm and credibility, and duration of practice during
the two-week period. Further, we examined whether past experience
with mindfulness or meditation practice predicted change on any of the
outcome variables, by regressing Time 2 scores on the outcome variable
on Time 1 scores, followed by practice experience entered in the second
step. If practice experience predicted change on any of the variables, it
would be included as a covariate in the subsequent primary analysis
corresponding to the outcome variable. To test our study hypotheses,
we tested a series of general linear models conducted using PROC GLM
in SAS (Version 9.4; SAS Institute, Inc.; Cary, NC). Each model pre-
dicted a time 2 outcome from (1) continuous Time 1 value for the

outcome, and (2) a categorical condition variable. Following the ana-
lyses, we conducted paired-sample t tests to examine changes in each
outcome variable from pre- to post-practice period in the MM and RP
conditions respectively. To reduce type I error yet maintain power to
detect effects of the intervention on these outcomes, we set alpha
conservatively at 0.01.

3. Results

Of 92 participants who enrolled in the study, five were excluded
from analyses. These participants included one who reported ex-
aggerating her responses on the prescreening measure (PAI-BOR), one
who reported manipulating her responses to match her accurate guess
of the specific hypotheses of the study, two who dropped out after at-
tending the first experimental session, and one whose dataset for the
first session was lost due to technical error. As a result, data from 87
participants were included in the analyses.

3.1. Baseline characteristics and randomization check

Table 1 presents the sample characteristics of participants across
conditions. The mean age of the sample was 22 years (SD = 2.94;
range = 19–36). More than half of the sample were female (64%). The
majority of the sample were Chinese (74%), single (79%), and full-time
students (95%). The sample's mean score on the PAI-BOR was 44.33,
which is approximately 1 standard deviation above the clinically sig-
nificant cut-off score (Morey, 1991). A small percentage of participants
had a current or history of psychiatric diagnosis, and approximately a
third of the sample had previous experience with mindfulness or
meditation practice.

Chi-squared tests demonstrated no significant differences between
the three conditions on gender, ethnicity, presence of current or past
psychological disorders, or experience with meditation or mindfulness
practice, ps > 0.05. One-way ANOVAs also revealed no significant
differences between the three conditions on any of the continuous de-
mographic (i.e., age) or clinical variables (e.g., BPD symptoms, trait
mindfulness, self-compassion, depression, anxiety, stress, shame, and
difficulties with emotion regulation) at baseline, ps > 0.05.
Additionally, there were no significant differences between the MM and
RP groups on ratings of perceived usefulness of the respective practice
they were assigned, perceived experimenter enthusiasm, perceived ex-
perimenter credibility, and duration of home practice, ps > 0.05.
Further, past experience with mindfulness or meditation practice did
not predict change in any of the outcome variables, ps > 0.05. The
average duration of home practice (in minutes) for the MM and RP
groups was 101.18(SD = 46.65; range = 17–150) and 99.77
(SD = 31.08; range = 45–158) respectively.

Table 1
Baseline characteristics of participants across conditions.

Condition
All Participants (N=87) Mindfulness (n=28) Relaxation (n=30) Control (n=29)

M(SD)
Age 21.99 (2.94) 22.96 (3.92) 21.87 (2.36) 21.17 (2.05)
PAI-BOR Scores 44.33 (6.20) 44.75 (7.77) 43.63 (5.88) 44.66 (4.82)

N (%)
Female 56 (64%) 14 (50%) 19 (63%) 23 (79%)
Chinese 64 (74%) 20 (71%) 22 (73%) 22 (76%)
Single 69 (79%) 20 (71%) 25 (83% 24 (83%)
Full-Time Student 83 (95%) 24 (86%) 30 (100%) 29 (100%)
Current Psychiatric Diagnosis 3 (3.4%) 2 (7.1%) 1 (3.3%) 0
Past Psychiatric Diagnosis 5 (5.7%) 3 (10.7%) 2 (6.7%) 0
Experience with Mindfulness/ Meditation Practice 33 (37.9%) 6 (21.4%) 14 (46.7%) 13 (44.8%)

Notes. PAI-BOR = Personality Assessment Inventory – Borderline Features.
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3.2. Primary analyses

Time 1 and Time 2 means and standard deviations for each variable
by time and condition, as well as p values for condition contrasts, are
presented in Table 2. Based on an alpha of 0.01, no significant condition
contrasts emerged for change over time in depression, anxiety, stress, or
shame. Perhaps most notably, no significant contrasts emerged between
MM and RP, indicating that they did not differ in their impact on
changes for any outcome.

Pairwise contrasts comparing the MM and no-practice control condi-
tions revealed that MM participants demonstrate greater increases in
trait mindfulness and self-compassion compared to participants in the
no-practice condition. Examination of the FFMQ subscales revealed that
this effect on the FFMQ total score was driven by a significant benefit of
MM over the no-practice control condition on the acting with aware-
ness facet of the FFMQ, p < .001. Contrasts comparing the RP and no-
practice control conditions show that, relative to the no-practice condi-
tion, RP was associated with a greater reduction in difficulties with
emotion regulation. Effect sizes for these comparisons were large.

Table 3 present results from within-group analyses examining
changes in each outcome variable from Time 1 and Time 2. Within the
MM condition, there were significant increases in trait mindfulness and
self-compassion, and decreases in shame. Within the RP condition,
there were significant increases trait mindfulness and self-compassion,
and decreases in depression, anxiety, stress, and difficulties with emo-
tion regulation. Effect sizes were mostly in the moderate range. No
significant changes were observed on any outcome variable in the no-
practice control condition.

4. Discussion

The present study examined the effects of 2 weeks of daily mind-
fulness and relaxation practice on a range of psychological symptoms
and affective outcomes in a sample of young adults with elevated BPD
traits. Compared to the no-practice control condition, mindfulness
practice resulted in significant improvements in trait mindfulness and
self-compassion, whereas relaxation practice led to reductions in diffi-
culties with emotion regulation. Both practices did not differ on their
effects on any outcome variable. Within the relaxation condition, there
were improvements in the majority of outcomes pre- to post-practice; in
the mindfulness condition, beneficial improvements were observed for
trait mindfulness, self-compassion, and shame, but not the other out-
comes.

Whereas the majority of studies have examined the effects of either
group-based mindfulness courses or one-time, brief mindfulness in-
ductions on psychological outcomes, the present study examined and
demonstrated the effects of engaging in sustained, self-guided brief
mindfulness practice on a range of BPD-relevant correlates and out-
comes. The finding that the practice was associated with improvementsTa
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Test Statistics from Within-Group Analyses Comparing Outcome Variables at
Times 1 and 2.

Mindfulness Relaxation Control
Variable t Cohen's d t Cohen's d t Cohen's d

DASS Depression .83 .16 3.00 .55⁎⁎ −0.090 .01
DASS Anxiety 2.44 .46* 2.85 .52⁎⁎ 1.02 .19
DASS Stress 2.69 .51* 3.37 .62⁎⁎ .52 .09
DERS Total 1.42 .27 4.90 .89⁎⁎⁎ −0.27 .05
PANAS Shame 2.88 .54⁎⁎ 2.63 .48* .39 .07
FFMQ Total −3.37 .64⁎⁎ −3.64 .66⁎⁎ −1.00 .19
SCS Total −3.20 .61⁎⁎ −4.30 .78⁎⁎⁎ −1.25 .23

Notes. DASS=Depression, Anxiety, and Stress Scales; DERS=Difficulties with
Emotion Regulation Scale; PANAS=Positive and Negative Affect Schedule;
FFMQ=Five Facet Mindfulness Questionnaire; SCS= Self-Compassion
Scale.*p < .05,⁎⁎p < .01, ⁎⁎⁎p < .001.
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in trait mindfulness and self-compassion is consistent with theorized
mechanisms underlying the effects of mindfulness training (Keng et al.,
2012). In particular, the effects on trait mindfulness were largely driven
by beneficial changes in acting with awareness, a facet of mindfulness
that has been associated with greater psychological well-being and
lower psychological symptoms (Baer et al., 2008). It remains to be in-
vestigated whether more intensive or sustained mindfulness practice
will lead to changes in other facets of mindfulness that capture more
attitudinal dimensions of the practice (e.g., nonjudging and non-
reactivity). Meanwhile, relaxation practice led to significant reductions
in emotion regulation difficulties, which may be due to the practice's
effect in lowering psychophysiological arousal and increasing aware-
ness of one's psychosomatic states. The finding also corresponds to the
almost century-old idea that relaxation of the body is indispensable in
the control of emotion (Jacobson, 1929). Taken together, the findings
illustrate the effects of daily mindfulness practice in improving selected
transdiagnostic processes, particularly self-compassion (Barlow et al.,
2017; Keng and Wong, 2017; MacBeth and Gumley, 2012;
Westphal et al., 2016) and trait mindfulness (Greeson et al., 2014; Gu
et al., 2015), which may serve as protective factors of psychopathology.
For example, changes in trait mindfulness have been found to mediate
the effects of mindfulness-based interventions on a range of psycholo-
gical outcomes (Gu et al., 2015), whereas self-compassion has been
found to buffer the relationship between parental indifference and
several psychopathological outcomes (Westphal et al., 2016).

Notably, the study found no difference in the effects of mindfulness
versus relaxation practice on any of the outcome variables. This finding
is consistent with findings of two studies that failed to find a difference
in the effects of mindfulness training versus relaxation in reducing
psychological symptoms and distress (Agee et al., 2009; Jain et al.,
2007). Arguably, mindfulness practice differs from relaxation training
in its focus on systematic training in the ability to sustain and switch
attention voluntarily, as well as emphasis on relating to one's experi-
ence nonjudgmentally (Bishop et al., 2004). Therefore, the differential
effects of mindfulness versus relaxation may emerge more in domains
pertaining to cognitive functioning, such as attentional performance
(Semple, 2010).

Contrary to our expectations, mindfulness practice did not result in
improvements in any of the psychological symptoms relative to the no-
practice control condition. The lack of effect may be due to the fact that
the study's sample consists of a subclinical population with elevated
BPD symptoms, who may benefit from a more intensive mindfulness
intervention. Nevertheless, results from within-group analyses demon-
strate beneficial changes across all outcome variables in each experi-
mental condition, suggesting that the practices are not entirely without
benefit to the participants. Overall, results from within-group analyses
largely favor the relaxation practice condition, indicating that com-
pared to mindfulness, relaxation practice is associated with more ben-
efits, in terms of reductions in depression, anxiety, and emotion reg-
ulation difficulties. Meanwhile, the mindfulness practice condition
showed significant reductions in shame, likely due to the training's
emphasis on developing a nonjudgmental way of relating to one's ex-
periences. As mindfulness practice is traditionally understood as a
practice that deepens over time through gradual and persistent practice
(Kabat-Zinn, 2003), effective engagement in the practice likely requires
close instructions and guidance from experienced instructors or clin-
icians, especially for individuals with elevated symptoms of psycho-
pathology.

The present study can be noted for several strengths. First, the study
employed a randomized controlled experimental design, with inclusion
of an active control group (relaxation practice), which enables us to
examine the unique effects of brief mindfulness practice over and above
general effects due to relaxation training. Further, the study examined
the effects of self-guided mindfulness practice in a previously under-
researched population – individuals with elevated BPD traits. The study
demonstrated that the majority of participants were able to engage in

the practice to varying extent (range of practice duration: 17–150 min),
with no adverse effects reported in the post-practice assessment and
debriefing session. Meanwhile, as the study recruited a sample of adults
with elevated BPD traits, the findings may not be generalizable to pa-
tients with a full diagnosis of BPD. Further, the fact that data were
obtained using self-report measures means that the results may be at-
tributable to social desirability bias and shared method variance. Future
research should incorporate multiple modes of assessment (e.g., clinical
interviews and physiological measures) to assess the effects of mind-
fulness practice on BPD correlates and symptoms. For example, it would
be interesting to examine whether mindfulness training lowers sym-
pathetic nervous system activity (e.g., using the Cardiac Sympathetic
Index) in response to stressors among patients with BPD
(Weinberg et al., 2009). Lastly, the study did not include follow-up
assessments to examine the extent to which the effects of mindfulness
practice are durable. Also, notably, two weeks is a rather short time
window to evaluate change in clinical symptoms, though past research
has demonstrated positive effects of mindfulness practice on depressive
symptoms with a training program as short as three days (e.g.,
Zeidan et al., 2010). Future studies should assess the effects of mind-
fulness practice over a longer term to examine maintenance or change
of practice effects over time.

In conclusion, the study found that brief, self-guided daily practices
of mindful breathing and relaxation led to improvements in selected
transdiagnostic processes related to BPD symptomatology. Both prac-
tices did not differ on their effects on any of the outcome variables,
though results from within-group analyses point to an advantage for
relaxation practice over mindfulness practice. It remains to be in-
vestigated whether more intensive and structured modes of training
and practices would result in stronger effects. For example, a longer
time window of sustained mindfulness practice (e.g., one month or
more), coupled with frequent instructions and feedback from a trained
therapist may lead to greater clinical benefits. Future research should
also examine other domains, such as attention functioning, which may
be differentially impacted by mindfulness versus relaxation training.
Lastly, as mindfulness is typically taught as a set of behavioral skills in
the context of DBT (Linehan, 1993), future research could examine and
compare the effects of different forms of mindfulness practices (e.g.,
wise mind practice versus recognizing and re-stating judgments) on
symptoms and correlates of BPD.

Acknowledgments

This study was funded by NUS Faculty of Arts and Social Sciences
Start Up Grant granted to Shian-Ling Keng, and NUS Psychology Thesis
Fund granted to Charmaine Siew Ling Lee. The authors would also like
to acknowledge Bing Hui Ho for his assistance with data collection in
this study.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.psychres.2019.112485.

References

Agee, J.D., Danoff-Burg, S., Grant, C.A., 2009. Comparing brief stress management
courses in a community sample: mindfulness skills and progressive muscle relaxation.
Explore 5, 104–109. https://doi.org/10.1016/j.explore.2008.12.004.

American Psychiatric Association, 2013. Diagnostic and Statistical Manual of Mental
Disorder, 5th ed. American Psychiatric Publishing, Arlington, VA.

Arch, J.J., Craske, M.G., 2006. Mechanisms of mindfulness: emotion regulation following
a focused breathing induction. Behav. Res. Ther. 44, 1849–1858. https://doi.org/10.
1016/j.brat.2005.12.007.

Baer, R.A., 2003. Mindfulness training as a clinical intervention: a conceptual and em-
pirical review. Clin. Psychol. 10 (2), 125–143. https://doi.org/10.1093/clipsy.
bpg015.

Baer, R.A., Smith, G.T., Hopkins, J., Krietemeyer, J., Toney, L., 2006. Using self-report

S.-L. Keng, et al. Psychiatry Research 280 (2019) 112485

6

https://doi.org/10.1016/j.psychres.2019.112485
https://doi.org/10.1016/j.explore.2008.12.004
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0002
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0002
https://doi.org/10.1016/j.brat.2005.12.007
https://doi.org/10.1016/j.brat.2005.12.007
https://doi.org/10.1093/clipsy.bpg015
https://doi.org/10.1093/clipsy.bpg015


assessment methods to explore facets of mindfulness. Assessment 13, 27–45. https://
doi.org/10.1177/1073191105283504.

Baer, R.A., Smith, G.T., Lykins, E., Button, D., Krietemeyer, J., Sauer, S., Williams, J.M.G.,
2008. Construct validity of the five facet mindfulness questionnaire in meditating and
nonmeditating samples. Assessment 15, 329–342. https://doi.org/10.1177/
1073191107313003.

Barlow, M.R., Turow, R.E.G., Gerhart, J., 2017. Trauma appraisals, emotion regulation
difficulties, and self-compassion predict posttraumatic stress symptoms following
childhood abuse. Child Abuse Negl. 65, 37–47. https://doi.org/10.1016/j.chiabu.
2017.01.006.

Bernstein, D.A., Borkovec, T.D., 1973. Progressive Relaxation Training: A Manual For the
Helping Professions. Research Press, Champaign, IL.

Bishop, S.R., Lau, M., Shapiro, S., Carlson, L., Anderson, N.D., Carmody, J., Devins, G.,
2004. Mindfulness: a proposed operational definition. Clin. Psychol. 11, 230–241.
https://doi.org/10.1093/clipsy.bph077.

Broderick, P.C., 2005. Mindfulness and coping with dysphoric mood: contrasts with ru-
mination and distraction. Cognit. Ther. Res. 29, 501–510. https://doi.org/10.1007/
s10608-005-3888-0.

Chabrol, H., Chouicha, K., Montovany, A., Callahan, S., 2001). Symptoms of DSM IV
borderline personality disorder in a nonclinical population of adolescents: study of a
series of 35 patients. L'Encephale 27 (2), 120–127.

Chapman, A.L., Dixon‐Gordon, K.L., 2007. Emotional antecedents and consequences of
deliberate self‐harm and suicide attempts. Suicide Life-Threat. Behav. 37, 543–552.
https://doi.org/10.1521/suli.2007.37.5.543.

Chapman, A.L., Leung, D.W., Lynch, T.R., 2008. Impulsivity and emotion dysregulation in
borderline personality disorder. J. Pers. Disord. 22, 148–164. https://doi.org/10.
1521/pedi.2008.22.2.148.

Crowe, M., 2004. Never good enough–part 1: shame or borderline personality disorder? J.
Psychiatr. Ment. Health Nurs. 11, 327–334. https://doi.org/10.1111/j.1365-2850.
2004.00732.x.

Elices, M., Pascual, J.C., Portella, M.J., Feliu-Soler, A., Martín-Blanco, A., Carmona, C.,
Soler, J., 2016. Impact of mindfulness training on borderline personality disorder: a
randomized trial. Mindfulness 7, 584–595. https://doi.org/10.1007/s12671-016-
0492-1.

Everly, G.S., Rosenfeld, R., 1981. The Nature and Treatment of the Stress Response: A
Practical Guide for Clinicians. Plenum Press, New York.

Glass, G.V., McGaw, B., Smith, M.L., 1981. Meta-analysis in Social Research. Sage,
Beverly Hills.

Grant, B.F., Chou, S.P., Goldstein, R.B., Huang, B., Stinson, F.S., Saha, T.D., Ruan, W.J.,
2008. Prevalence, correlates, disability, and comorbidity of DSM-IV borderline per-
sonality disorder: results from the wave 2 national epidemiologic survey on alcohol
and related conditions. J. Clin. Psychiatry 69, 533–545. https://doi.org/10.4088/
JCP.v69n0404.

Gratz, K.L., Roemer, L., 2004. Multidimensional assessment of emotion regulation and
dysregulation: development, factor structure, and initial validation of the difficulties
in emotion regulation scale. J. Psychopathol. Behav. Assess. 26, 41–54. https://doi.
org/10.1023/B:JOBA.0000007455.08539.94.

Greeson, J., Garland, E.L., Black, D., 2014. Mindfulness: a transtherapeutic approach for
transdiagnostic mental processes. In: Christelle, A., Ngnoumen, T., Langer, E.J. (Eds.),
The Wiley Blackwell Handbook of Mindfulness. John Wiley & Sons, Ltd, West Sussex,
UK, pp. 533–562.

Gu, J., Strauss, C., Bond, R., Cavanagh, K., 2015. How do mindfulness-based cognitive
therapy and mindfulness-based stress reduction improve mental health and well-
being? A systematic review and meta-analysis of mediation studies. Clin. Psychol.
Rev. 37, 1–12. https://doi.org/10.1016/j.cpr.2015.01.006.

Henry, J.D., Crawford, J.R., 2005. The short‐form version of the Depression Anxiety Stress
Scales (DASS‐21): construct validity and normative data in a large non‐clinical
sample. Br. J. Clin. Psychol. 44, 227–239. https://doi.org/10.1348/
014466505X29657.

Hofmann, S.G., Sawyer, A.T., Witt, A.A., Oh, D., 2010. The effect of mindfulness-based
therapy on anxiety and depression: a meta-analytic review. J. Consult. Clin. Psychol.
78 (2), 169–183. https://doi.org/10.1037/a0018555.

Jacobson, E., 1929. Progressive Relaxation. University of Chicago Press, Chicago.
Jain, S., Shapiro, S.L., Swanick, S., Roesch, S.C., Mills, P.J., Bell, I., Schwartz, G.E.R.,

2007. A randomized controlled trial of mindfulness meditation versus relaxation
training: effects on distress, positive states of mind, rumination, and distraction. Ann.
Behav. Med. 33, 11–21. https://doi.org/10.1207/s15324796abm3301_2.

Kabat‐Zinn, J., 2003. Mindfulness‐based interventions in context: past, present, and fu-
ture. Clin. Psychol. 10, 144–156. https://doi.org/10.1093/clipsy.bpg016.

Keng, S-L., Smoski, M.J., Robins, C.J., Ekblad, A.G., Brantley, J.G., 2012. Mechanisms of
change in MBSR: self-compassion and mindfulness as mediators of intervention
outcome. J. Cognit. Psychother. 26 (3), 270–280. https://doi.org/10.1891/0889-
8391.26.3.270.

Keng, S.L., Tan, J.X., 2017. Effects of brief mindful breathing and loving-kindness med-
itation on shame and social problem solving abilities among individuals with high
borderline personality traits. Behav. Res. Ther. 97, 43–51. https://doi.org/10.1016/j.
brat.2017.07.004.

Keng, S.L., Tan, H.H., 2018. Effects of brief mindfulness and loving-kindness meditation
inductions on emotional and behavioral responses to social rejection among in-
dividuals with high borderline personality traits. Behav. Res. Ther. 100, 44–53.
https://doi.org/10.1016/j.brat.2017.11.005.

Keng, S.L., Robins, C.J., Smoski, M.J., Dagenbach, J., Leary, M.R., 2013. Reappraisal and
mindfulness: a comparison of subjective effects and cognitive costs. Behav. Res. Ther.

51, 899–904. https://doi.org/10.1016/j.brat.2013.10.006.
Keng, S.L., Wong, Y.Y., 2017. Association among self-compassion, childhood invalidation,

and borderline personality disorder symptomatology in a Singaporean sample.
Borderline Personal. Disord. Emot. Dysregul. 4 (1), 24. https://doi.org/10.1186/
s40479-017-0075-3.

Kliem, S., Kröger, C., Kosfelder, J., 2010. Dialectical behavior therapy for borderline
personality disorder: a meta-analysis using mixed-effects modeling. J. Consult. Clin.
Psychol. 78, 936. https://doi.org/10.1037/a0021015.

Linehan, M.M., Armstrong, H.E., Suarez, A., Allmon, D., Heard, H.L., 1991. Cognitive-
behavioral treatment of chronically parasuicidal borderline patients. Arch. Gen.
Psychiatry 48, 1060–1064. https://doi.org/10.1001/archpsyc.1991.
01810360024003.

Linehan, M.M., 1993. Skills Training Manual For Treating Borderline Personality
Disorder. Guilford Press, New York.

Lovibond, P.F., Lovibond, S.H., 1995. The structure of negative emotional states: com-
parison of the Depression Anxiety Stress Scales (DASS) with the beck depression and
anxiety inventories. Behav. Res. Ther. 33, 335–343. https://doi.org/10.1016/0005-
7967(94)00075-U.

MacBeth, A., Gumley, A., 2012). Exploring compassion: A meta-analysis of the association
between self-compassion and psychopathology. Clin. Psychol. Rev. 32 (6), 545–552.

Morey, L.C., 1991. The Personality Assessment Inventory: Professional Manual.
Psychological Assessment Resources, FL.

Neff, K.D., 2003. The development and validation of a scale to measure self-compassion.
Self Identity 2, 223–250. https://doi.org/10.1080/15298860309027.

Oei, T.P., Sawang, S., Goh, Y.W., Mukhtar, F., 2013. Using the depression anxiety stress
scale 21 (DASS-21) across cultures. Int. J. Psychol. 48, 1018–1029. https://doi.org/
10.1080/00207594.2012.755535.

Peters, J.R., Geiger, P.J., Smart, L.M., Baer, R.A., 2014. Shame and borderline personality
features: the potential mediating role of anger and anger rumination. Personal.
Disord. 5, 1–9. https://doi.org/10.1037/per0000022.

Rizvi, S.L., Brown, M.Z., Bohus, M., Linehan, M.M., 2011. The role of shame in the de-
velopment and treatment of borderline personality disorder. In: Dearing, R.L.,
Tangney, J.P. (Eds.), Shame in the Therapy Hour. American Psychological
Association, Washington, DC, pp. 237–260.

Rüsch, N., Lieb, K., Göttler, I., Hermann, C., Schramm, E., Richter, H., Bohus, M., 2007.
Shame and implicit self-concept in women with borderline personality disorder. Am.
J. Psychiatry 164, 500–508. https://doi.org/10.1176/ajp.2007.164.3.500.

Semple, R.J., 2010. Does mindfulness meditation enhance attention? A randomized
controlled trial. Mindfulness 1, 121–130. https://doi.org/10.1007/s12671-010-
0017-2.

Shapiro, S.L., Carlson, L.E., Astin, J.A., Freedman, B., 2006. Mechanisms of mindfulness.
J. Clin. Psychol. 62, 373–386. https://doi.org/10.1002/jclp.20237.

Skodol, A.E., Gunderson, J.G., McGlashan, T.H., Dyck, I.R., Stout, R.L., Bender, D.S.,
Oldham, J.M., 2002a. Functional impairment in patients with schizotypal, border-
line, avoidant, or obsessive-compulsive personality disorder. Am. J. Psychiatry 159,
276–283. https://doi.org/10.1176/appi.ajp.159.2.276.

Skodol, A.E., Gunderson, J.G., Pfohl, B., Widiger, T.A., Livesley, W.J., Siever, L.J., 2002b.
The borderline diagnosis I: psychopathology, comorbidity, and personality structure.
Biol. Psychiatry 51, 936–950. https://doi.org/10.1016/S0006-3223(02)01324-0.

Skodol, A.E., Gunderson, J.G., Shea, M.T., McGlashan, T.H., Morey, L.C., Sanislow, C.A.,
Stout, R.L., 2005. The collaborative longitudinal personality disorders study (CLPS):
overview and implications. J. Pers. Disord. 19, 487–504. https://doi.org/10.1521/
pedi.2005.19.5.487.

Soler, J., Elices, M., Pascual, J.C., Martín-Blanco, A., Feliu-Soler, A., Carmona, C.,
Portella, M.J., 2016. Effects of mindfulness training on different components of im-
pulsivity in borderline personality disorder: results from a pilot randomized study.
Borderline Personal. Disord. Emot. Dysregul. 3, 1–10. https://doi.org/10.1186/
s40479-015-0035-8.

Soler, J., Valdepérez, A., Feliu-Soler, A., Pascual, J.C., Portella, M.J., Martín-Blanco, A.,
Pérez, V., 2012. Effects of the dialectical behavioral therapy-mindfulness module on
attention in patients with borderline personality disorder. Behav. Res. Ther. 50,
150–157. https://doi.org/10.1016/j.brat.2011.12.002.

Stein, M.B., Pinsker-Aspen, J.H., Hilsenroth, M.J., 2007. Borderline pathology and the
Personality Assessment Inventory (PAI): an evaluation of criterion and concurrent
validity. J. Pers. Assess. 88, 81–89. https://doi.org/10.1080/00223890709336838.

Teper, R., Segal, Z.V., Inzlicht, M., 2013. Inside the mindful mind: how mindfulness en-
hances emotion regulation through improvements in executive control. Curr. Dir.
Psychol. Sci. 22 (6), 449–454. https://doi.org/10.1177/0963721413495869.

Trull, T.J., 2001. Structural relations between borderline personality disorder features
and putative etiological correlates. J. Abnorm. Psychol. 110, 471–481. https://doi.
org/10.1037/0021-843X.110.3.471.

Watson, D., Clark, L.A., 1994. The PANAS–X: Manual for the Positive and Negative Affect
Schedule—Expanded Form. University of Iowa, Iowa City, IA.

Weinberg, A., Klonsky, E.D., Hajcak, G., 2009. Autonomic impairment in borderline
personality disorder: a laboratory investigation. Brain Cogn. 71 (3), 279–286.
https://doi.org/10.1016/j.bandc.2009.07.014.

Westphal, M., Leahy, R.L., Pala, A.N., Wupperman, P., 2016. Self-compassion and emo-
tional invalidation mediate the effects of parental indifference on psychopathology.
Psychiatry Res. 242, 186–191. https://doi.org/10.1016/j.psychres.2016.05.040.

Zeidan, F., Johnson, S.K., Gordon, N.S., Goolkasian, P., 2010. Effects of brief and sham
mindfulness meditation on mood and cardiovascular variables. J. Altern.
Complement. Med. 16, 867–873. https://doi.org/10.1089/acm.2009.0321.

S.-L. Keng, et al. Psychiatry Research 280 (2019) 112485

7

https://doi.org/10.1177/1073191105283504
https://doi.org/10.1177/1073191105283504
https://doi.org/10.1177/1073191107313003
https://doi.org/10.1177/1073191107313003
https://doi.org/10.1016/j.chiabu.2017.01.006
https://doi.org/10.1016/j.chiabu.2017.01.006
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0009
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0009
https://doi.org/10.1093/clipsy.bph077
https://doi.org/10.1007/s10608-005-3888-0
https://doi.org/10.1007/s10608-005-3888-0
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0007b
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0007b
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0007b
https://doi.org/10.1521/suli.2007.37.5.543
https://doi.org/10.1521/pedi.2008.22.2.148
https://doi.org/10.1521/pedi.2008.22.2.148
https://doi.org/10.1111/j.1365-2850.2004.00732.x
https://doi.org/10.1111/j.1365-2850.2004.00732.x
https://doi.org/10.1007/s12671-016-0492-1
https://doi.org/10.1007/s12671-016-0492-1
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0016
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0016
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0017
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0017
https://doi.org/10.4088/JCP.v69n0404
https://doi.org/10.4088/JCP.v69n0404
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0020
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0020
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0020
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0020
https://doi.org/10.1016/j.cpr.2015.01.006
https://doi.org/10.1348/014466505X29657
https://doi.org/10.1348/014466505X29657
https://doi.org/10.1037/a0018555
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0025
https://doi.org/10.1207/s15324796abm3301_2
https://doi.org/10.1093/clipsy.bpg016
https://doi.org/10.1891/0889-8391.26.3.270
https://doi.org/10.1891/0889-8391.26.3.270
https://doi.org/10.1016/j.brat.2017.07.004
https://doi.org/10.1016/j.brat.2017.07.004
https://doi.org/10.1016/j.brat.2017.11.005
https://doi.org/10.1016/j.brat.2013.10.006
https://doi.org/10.1186/s40479-017-0075-3
https://doi.org/10.1186/s40479-017-0075-3
https://doi.org/10.1037/a0021015
https://doi.org/10.1001/archpsyc.1991.01810360024003
https://doi.org/10.1001/archpsyc.1991.01810360024003
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0035
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0035
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1016/0005-7967(94)00075-U
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0007a
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0007a
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0037
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0037
https://doi.org/10.1080/15298860309027
https://doi.org/10.1080/00207594.2012.755535
https://doi.org/10.1080/00207594.2012.755535
https://doi.org/10.1037/per0000022
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0041
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0041
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0041
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0041
https://doi.org/10.1176/ajp.2007.164.3.500
https://doi.org/10.1007/s12671-010-0017-2
https://doi.org/10.1007/s12671-010-0017-2
https://doi.org/10.1002/jclp.20237
https://doi.org/10.1176/appi.ajp.159.2.276
https://doi.org/10.1016/S0006-3223(02)01324-0
https://doi.org/10.1521/pedi.2005.19.5.487
https://doi.org/10.1521/pedi.2005.19.5.487
https://doi.org/10.1186/s40479-015-0035-8
https://doi.org/10.1186/s40479-015-0035-8
https://doi.org/10.1016/j.brat.2011.12.002
https://doi.org/10.1080/00223890709336838
https://doi.org/10.1177/0963721413495869
https://doi.org/10.1037/0021-843X.110.3.471
https://doi.org/10.1037/0021-843X.110.3.471
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0053
http://refhub.elsevier.com/S0165-1781(19)30808-X/sbref0053
https://doi.org/10.1016/j.bandc.2009.07.014
https://doi.org/10.1016/j.psychres.2016.05.040
https://doi.org/10.1089/acm.2009.0321

	Effects of brief daily mindfulness practice on affective outcomes and correlates in a high BPD trait sample
	Introduction
	Specific aims and hypotheses

	Methods
	2.1. Participants
	Procedure
	2.3. Measures
	Demographic information form
	BPD traits
	Depression anxiety stress scales -21 (DASS-21; Lovibond and Lovibond, 1995)
	Difficulties in emotion regulation scale (DERS; Gratz and Roemer, 2004)
	Positive affect and negative affect scale-expanded form (PANAS-X; Watson and Clark, 1994)
	Five facet mindfulness questionnaire (FFMQ; Baer et al., 2006)
	Self-compassion scale (SCS; Neff, 2003)

	Data analytic plan

	Results
	Baseline characteristics and randomization check
	Primary analyses

	Discussion
	Acknowledgments
	Supplementary materials
	References




