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Summary of the Major Research Project

Section A describes a systematic review and meta-analysis of the literature around
mindfulness-based interventions (MBIs) and brief exposures of mindfulness for
individuals with a diagnosis of Borderline Personality Disorder (BPD). Eligible
studies are critically evaluated and synthesised with reference to existing models of
BPD development and maintenance (Selby, Fehling, Panza, & Kranzler, 2016), and
transdiagnostic processes underlying the effectiveness of mindfulness (Roemer &
Orsillo, 2002). Questions relating to efficacy, effectiveness, and acceptability are

explored.

Section B describes a randomised controlled trial and qualitative observational study
exploring the feasibility of a novel four-session transdiagnostic MBI developed for
secondary care mental health service-users; Living Well With Mindfulness
(LiveMind). Questions concerning rates of recruitment, retention, acceptability, and

preliminary effectiveness are reported.

Section C contains additional information and appendices
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SECTION A: LITERATURE REVIEW PAPER

What effects do mindfulness-based interventions have for adults
with a diagnosis of Borderline Personality Disorder: A
systematic review and meta-analysis?

Word Count: 7581
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Abstract
Secondary Care NHS services brief Mindfulness-Based Interventions (MBIs) are
increasingly offered. However, little is known about their effectiveness in this context.
This study explores the effects of MBIs for adults with a commonly encountered
secondary care presentation: Borderline Personality Disorder (BPD). Six electronic
databases were systematically searched with keywords, and 15 reports of 11 studies
were selected for inclusion. Eligibility criteria stipulated that studies were investigating
either MBIs (n=8), or brief manipulations of mindfulness (n=3), and had recruited
adults with a confirmed diagnosis of BPD. A meta-analysis of four studies revealed a
statistically significant, medium sized effect of MBIs on BPD symptom severity. This
was significantly larger than the effect of the leading intervention for BPD: Dialectical
Behaviour Therapy. Empirical evidence also indicated that MBIs led to positive
outcomes on a range of mood variables and impulsivity for adults with BPD. Several
candidates for mediators were explored and preliminary evidence suggested that higher
levels of MBI input may be linked with better outcomes. Limitations include small
sample sizes, high drop-out, and a wide range of outcome measures across studies.
Service providers and clinicians should focus on promoting engagement to MBIs, and
further research should investigate the acceptability of MBIs for this population in a

naturalistic setting (i.e. everyday clinical practice).

Keywords: borderline personality disorder, mindfulness, positive mental health
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Introduction
Borderline Personality Disorder (BPD) is characterised by a pervasive pattern of
instability in affect regulation, impulse control, self-image and interpersonal
relationships (American Psychiatric Association [APA], 2001; 2013). The prevalence
of BPD in the general population is estimated to be around 0.7% (Coid, Yang, &
Tyrer, 2006), and the rate of diagnosis is higher for women than for men (APA,
2013). Between 90-97% of people with BPD have a comorbid condition (Pfohl et al.
1986). Common comorbidities include depression, anxiety, bipolar disorder (the
symptoms of which are often confused with BPD) eating disorders, alcohol or drug
misuse, and post-traumatic stress disorder (National Institute for Clinical and Health

Excellence [NICE], 2009).

Clinical signs of BPD include marked functional impairment (Skodol, et al.,
2005), emotion dysregulation, repeated self-injury, impulsive aggression, and chronic
suicidal tendencies (Lieb, Zanarini, Schmahl, Linehan, & Bohus, 2004). Compared to
other personality disorders, anxiety disorders, and mood disorders, BPD is diagnosed
increasingly in mental health settings (Beckwith, Moran, & Reilly, 2014). Having a
diagnosis of BPD is correlated with markedly high levels of service utilisation
(Ansell, Sanislow, McGlashan, & Grilo, 2007; Bender, et al., 2001). BPD is also
often considered to be unresponsive to treatment or therapy (National Institute for
Mental Health in England, 2003), suggesting that more empirical evidence is needed

to inform clinical decision-making around how to best support this population.

Evidence-base for BPD interventions
Guidelines for the treatment and management of BPD recommend
psychotherapy accompanied by symptom-targeted pharmacotherapy (NICE, 2015).

The psychotherapy approach or model is not specified by the guidelines unless
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reducing self-harm is a priority, in which case Dialectical Behaviour Therapy (DBT;
Linehan, 1993a) is the leading treatment (NICE, 2015). In all other cases, the
guidelines recommend that psychotherapy is provided within a coherent theoretical
framework and a structured programme of other inputs, with access to support
between sessions (NICE, 2015). The first version of this guideline appraised the
evidence base as “relatively poor” (NICE, 2009). Surveillance reviews of the
evidence in relation to this guideline have reported uncertainty over drug treatment,
the cost effectiveness of psychological interventions, and screening for BPD based on
systematic review evidence published up to October 2014 (NICE, 2015). However,

no changes have been made to the guidelines since they were first published.

Meta-analytic evidence published after October 2014 suggests that
interventions delivered via group-based sessions lead to significant reductions in
depression and self-harm, and improved social functioning, while interventions
offering individual sessions do not (Omar, Tejerina-Arreal, & Crawford, 2014).
Group-based therapies for BPD are used extensively in healthcare settings (Lorentzen
& Ruud, 2013), and may present an economically favourable alternative to individual
therapies. A systematic review investigating the evidence of effectiveness for group
therapies for BPD suggested that they offer a promising platform on which
interpersonal difficulties can be normalised and addressed (Droscher, Startup,
Petfield, Horsman, & Cartwright-Hatton, 2014). The meta-analysis in this study, of
RCT evidence revealed a medium to large effect on measures of BPD symptom
severity for Schema Focused Therapy (SFT; Young, Klosko, & Weishaar, 2003) and
Emotion Regulation Group Training (ERGT; Gratz & Gunderson, 2006), and a small
to medium effect for Mentalization-Based Treatment (MBT; Bateman & Fonagy,

2004).



Running head: Reducing Distress and Supporting Positive Mental Health with Mindfulness

In addition, meta-analyses for Systems Training for Emotional Predictability
and Problem Solving for Borderline Personality Disorder (STEPPS; Bartels & Crotty,
1992) and DBT studies revealed large confidence intervals around the pooled effect
estimates, and these included one indicating a degree of imprecision and no reliable
evidence of a difference in BPD symptom severity between these interventions and
their control conditions (Droscher, Startup, Petfield, Horsman, & Cartwright-Hatton,
2014). The guideline recommending DBT for BPD is based on evidence that this
approach is effective in reducing self-harm in women (NICE, 2015). However, the
longer term social and vocational outcomes following DBT are moderate at best

(McMain, Guimond, Cardish, Streiner, & Links, 2012).

Given the length of the DBT intervention (i.e. 12 months; Linehan 1993a),
and the high rate of drop out (i.e. 43% more likely than a control, with the true
population effect between 66% less likely and 315% more likely; Droscher, Startup,
Petfield, Horsman, & Cartwright-Hatton, 2014), services appear to be continuing to
expend substantial resources with the possibility of little apparent benefit (Palmer,
2002). Outcome data for brief interventions is limited (McMain, Guimond, Barnhart,
Habinski, & Streiner, 2016), and their role in the treatment of BPD is unclear (Omar,
Tejerina-Arreal, & Crawford, 2014). In the absence of reliable evidence informing
practice, therapeutic optimism diminishes (King, 2014). Therefore there is a need for

further research examining the impact of innovative and acceptable interventions.

Mindfulness-Based Interventions

Mindfulness-based interventions (MBIs) appear to meet NICE
recommendations for BPD psychotherapies (NICE, 2015) in that they are frequently
offered as an adjunct to other therapeutic inputs (e.g. Lee, et al., 2007) and are

informed by a coherent theoretical framework that draws on contemplative traditions,

10
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science, medicine, psychology and education (Crane, et al., 2016). Mindfulness is a
state of consciousness characterised by the self-regulation of attention towards
current experiences coupled with an acceptance of these experiences (Bishop, et al.,
2004). Individuals are encouraged, during an MBI, to develop a new relationship with
their experiences through mindfulness meditation practices that offer an opportunity
to experiment with present-moment focus, decentering and an approach orientation

(Crane, et al., 2016).

It has been suggested that the encouragement within mindfulness practices to
approach, rather than avoid, moment-to-moment internal and external experiences
can enable a disengagement from maladaptive patterns of intrusive negative thinking
(Roemer & Orsillo, 2002). Increased mindfulness capacity has also been linked with
reduced impulsive behaviour (Zylowska, et al., 2008), emotional reactivity (Feliu-
Soler, et al., 2014), and enhanced executive attention in situations requiring
emotional self-regulation (Fernandez-Duque, Baird, & Posner, 2000). Mindfulness is
implicated in the development and maintenance of BPD (Selby, Fehling, Panza, &
Kranzler, 2016), indicating that MBIs may have the potential to alleviate some of the

problems experienced by individuals with BPD.

Clinical opinion suggests that treatment of BPD can be beneficial by
alleviating co-morbid conditions (NICE, 2009), and MBIs have a strong evidence-
base for reducing vulnerability to stress and emotional distress (Kabat-Zinn, 1982;
Grossman, Niemann, Schmidt, & Walach, 2004), as well as the recurrence of
depression (Teasdale, et al., 2000; Ma & Teasdale, 2004; Kuyken, et al., 2008). MBIs
may also address drop-out, a key limitation of existing interventions, by fostering
engagement-promoting qualities such as compassion, wisdom, joy, and equanimity

(Brown, Ryan, & Creswell, 2007; Crane, et al., 2016).

11
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Mindfulness meditation practice has been incorporated into DBT, and this
aspect of the intervention is reportedly one of the most practiced of all the skills
taught (Lindenboim, Comtois, & Linehan, 2007) suggesting that mindfulness may be
acceptable to a BPD population. However, the unique contribution of mindfulness to
DBT remains unclear (Sng & Janca, 2016; Chafos & Economou, 2014). Given the
pervasiveness and chronicity of BPD, and encouraging evidence linking mindfulness
deficits to some of the difficulties experienced by this population, it is unsurprising
that this area has become the focus of intensifying study. Two reviews have
investigated MBIs for BPD and both concluded that further research was needed to
draw firm conclusions due to the paucity of studies, small sample sizes with
underpowered statistical analyses, unclear eligibility criteria around BPD diagnoses,
and few outcomes in common across studies (Sng & Janca, 2016; Chafos &
Economou, 2014). Several RCTs of MBIs for BPD have been published since the
date of the most recent review’s literature search, and outcomes relating to BPD
symptom severity from MBIs have not previously been subjected to meta-analytic

aggregation, indicating that an updated review is timely.

Aims of this review

In sum, although a very popular treatment, it remains unclear whether MBIs
are effective for reducing BPD symptom severity. Therefore, the primary goal of the
present review was to explore the efficacy of MBIs for decreasing BPD symptom
severity in a BPD population. This review also sought to compare the effect of MBIs
on BPD symptom severity with the effects of existing psychotherapeutic
interventions with a group component on BPD symptom severity. Additional aims
were to investigate the effect of MBIs on various indices of mood and attention,

assess the acceptability of MBIs, and explore whether participants who received

12
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greater mindfulness input tended to report greater clinical change compared to
participants who received less mindfulness input. Finally, a goal of this review was to
explore what experimental studies can tell us about the immediate effects of a brief

manipulation of mindfulness for adults with a diagnosis of BPD.

Method

A systematic search and review (Grant & Booth, 2009) was used to locate the
best evidence available in this field. Meta-analysis (Grant & Booth, 2009) was
considered appropriate for the primary question of this review as individual studies
were small, lacking power to detect an effect. Meta-analysis increased the power of
the test, improved precision, and settled controversies in the literature by formally
assessing the degree of conflict between studies. Meta-analysis was deemed
inappropriate for secondary research questions and a narrative approach (Grant &

Booth, 2009) to synthesizing research evidence was used.

Eligibility criteria

Studies were selected if: (1) primary research was presented in English, (2)
the intervention used mindfulness meditation practice as the core element; including
it in all therapy sessions and recommending between session practice, (3) at least
80% of the studies’ sample, or a specified sub-sample, met criteria for BPD according
to the DMS-5 (APA, 2013), or equivalently Emotionally Unstable Personality
Disorder (EUPD) according to ICD-10 (WHO, 2008), and (4) outcome measures
were related to one of the questions posed by this review. Quantitative studies were
included in the meta-analysis if they provided sufficient independent data on a

measure of BPD symptom severity to perform effect size analyses (i.e. means and

13
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standard deviations, ¢ or F' values, change scores, frequencies, or probability levels).

Where insufficient data was reported, corresponding authors were contacted.

Studies were excluded if recruitment was based on the general concept of
borderline personality organisation (i.e. individuals with a diagnosis of BPD, a
suspected diagnosis of BPD, or BPD traits) as too broad a diagnostic concept may
have obscured important distinctions within treatment implications (Holzman &
Perry , 2016). Studies were also excluded if the MBI was delivered alongside either
DBT or Acceptance and Commitment Therapy (Hayes, Strosahl, & Wilson, 1999), as
the presence of multiple components in these lengthy intervention programmes (i.e.
individual therapy, mindfulness-based group skills training, telephone coaching, and
a therapist consultation team), make them less comparable with other MBIs.
Dismantling studies of DBT were included where the above inclusion criteria were

met.

As the number of studies that met these inclusion criteria was felt to be
somewhat limited (n=8), laboratory-based studies that had examined, experimentally,
the effects of a brief manipulation of mindfulness on emotional and behavioural
processes indicative of psychological health for adults with BPD or EUPD were also

included.

Search strategy

Six electronic databases (Psycharticles, Psychinfo, Medline, Web of science,
the Cochrane library, and Prospero) were searched from inception to June 30, 2016
using keywords: borderline personality disorder, or emotionally unstable personality
disorder, or complex trauma, or emotional intensity disorder AND mindfulness. For

details of the contents of each database, see Appendix A. Google Scholar was used to

14
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identify additional articles that had cited an included study and reference lists from

included reports and previous reviews were systematically searched by hand.

Electronic search results were collated using RefWorks, and duplicates were
cautiously removed before title screening. Any obviously irrelevant records were
marked for exclusion and abstracts of the remaining records were examined. In cases
where it was unclear whether eligibility criteria had been met, full text articles were
retrieved so that additional details could be checked. Multiple reports of the same
study were identified and marked to avoid double counting of data (Tramer,

Reynolds, Moore, & McQuay, 1997).

Data collection process

Study data were extracted from each report twice to minimise the likelihood
of human error, and entered into a spreadsheet where it was cleaned (i.e. checked for
anomalies and implausible data). Information was extracted based on the
characteristics of the study (i.e. publication year, authors, design, randomization,
binding, therapist qualifications, and time to follow-up) and the standard PICO
information (see table 1).

Where no total scaled score was available for a measure of BPD symptom
severity, and a choice of subscales was needed for inclusion in the meta-analysis,
priority was given to subscales measuring distress as this seemed most clinically
relevant. Where intent-to-treat (ITT) and per protocol (PP) analyses were reported,
the ITT data were extracted, providing a more conservative estimate of treatment

effects.

Assessment of study quality
Methodological quality was assessed using a quality scale that had been used

in a systematic review of mindfulness-based stress reduction for healthy individuals
15
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(Khoury, Sharma, Rush, & Fournier, 2015). This scale consisted of ten items (Table
2), and the scoring system gave each study with a summary score out of 10. Study
quality was assessed by the author and an independent researcher. Percentage
agreement between the two researchers (97%) indicated good inter-rater reliability

and any disagreement was settled through a discussion.

Study element Information extracted

Participants Sample size, gender, age, diagnosis, and rate of attrition

Interventions Name, number and duration of sessions, rate of drop-out

Control conditions Type (i.e. active or passive), number and duration of sessions if
active

Outcomes Pre- and post- intervention means and standard deviations, plus for

measures of BPD symptom severity; ¢ or F' values, change scores,

frequencies, or probability levels

Table 1. Information extracted from eligible studies

Analysis

The characteristics of included studies and their samples, interventions and
outcome measures were outlined with descriptive statistics. The effect of MBIs,
compared to a control, on BPD symptom severity was assessed using meta-analysis.
Given the clinical, methodological and statistical heterogeneity across studies, a
random-effects model of meta-analysis was chosen (Glass, 1976; Nikolakopoulou,
Mavridis, & Salanti, 2014). Revman (2014) was used to conduct the meta-analysis
using post-intervention means, their standard deviations, and sample size for each
group. The size of the effect (Hedge’s g and its 95% confidence interval) was
interpreted according to Cohen's (1988) rule of small (0.2), medium (0.5), and large
(0.8), and a forest plot was created to illustrate the findings. Effect sizes were

16



Running head: Reducing Distress and Supporting Positive Mental Health with Mindfulness

compared with the findings from a previous review (Droscher, Startup, Petfield,
Horsman, & Cartwright-Hatton, 2014) to assess efficacy of MBIs relative to the
evidence-based psychotherapies for BPD with a group component reported (e.g.
DBT, MBT, SFT, ERGT, and STEPPS). A narrative approach was used to synthesise
data relating to the impact of MBIs on BPD symptom severity in uncontrolled
studies, measures of mood and impulsivity, rates of drop-out, and proposed

mechanisms of the effect of MBIs.

Quality criteria

1 Did the study draw comparisons with a control group?

2 Did the control group take part in a comparable treatment?

3 Did the study adhere to an established treatment protocol?

4 Did the study administer measures at follow up?

5 Did the study use validated outcome measures?

6 Were the therapists clinically trained (i.e. clinical psychologists, trainees in clinical

psychology, or social workers)?

7 Were the therapists trained in mindfulness (i.e. formal training in validated protocols,

or mindfulness meditation training/ experience)?

Additional criteria for controlled studies only:

8 Was the study described as randomized?
9 Did participants in both groups spend an equal amount of time in treatment?

10 Were the experimenters blinded to condition (mindfulness or control) and/or were

participants blinded to the study hypotheses?

Table 2. Quality rating scale

17



Running head: Reducing Distress and Supporting Positive Mental Health with Mindfulness

Results

Of the 1,221 records identified as potentially relevant by the electronic

databases searched, 15 papers, covering 11 separate studies met eligibility criteria and

were included in the review (Figure 1). For the final stage of full-text screening see

Appendix B. Seventy-three percent of these studies (n=8) had not been included in a

previous systematic review of treatments for BPD (e.g. Sng & Janca, 2016; Chafos &

Economou, 2014), supporting the case for this review being needed.

Records identified through Additional records identified
database searching through other sources
(n=287) (n=934)
S PSVChme =117 Ref. lists of eligible studies n = 467
T Medline = 34 Ref. lists of past reviews n=78
= \I;Vebhof:.alencez— 132 Citations of eligible studies n = 389
C =
@ sycharticles Experts in the field n=1
i) Prospero =2
— .
Cochrane library =0
)
y A
00 Records after duplicates removed
C
c (n=1023)
o
5 v
__J R g q Records excluded
ecords screene > (n = 1001)
(n=1023)
)
¢ Full-text articles
E Full-text articles excluded, with
=) assessed for eligibility > reasons (n = 7)
T (n=22) Not BPD (n = 3)
—
Not a MBI (n=1)
DBT (n=1)
v Not in English (n = 2)
Included in review
? (15 reports of 11 studies)
E
(&)
5
—

Figure 1. Prisma flow chart illustrating different phases of the systematic review
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Characteristics of studies

Key characteristics of included studies are displayed in Table 3. The review
found four naturalistic RCTs (Soler, et al., 2009; Elices, et al., 2016; Feliu-soler, et
al., 2016; Kramer, et al., 2016), two non-randomised controlled trials (Soler, et al.,
2012; Feliu-Soler, et al., 2014), and two uncontrolled pre-post studies (Federici,
2008; Sachse, Keville, & Feigenbaum, 2011). Studies with these designs have the
potential to clarify directional links between MBIs and a range of measures of
psychological wellbeing. The review also found one independent-groups
experimental RCT (Sauer & Baer, 2012), and two multi-methods quasi-experimental
studies (Kuo, Fitzpatrick, Metcalfe, & McMain, 2016; Scherpiet, et al., 2015).
Studies with these laboratory-based designs have the potential to isolate,
experimentally, the immediate effects of a brief exposure to mindfulness on various
indices of emotional and behavioural functioning. Relative quality ratings are
considered in detail as each research questions is addressed. See Appendix C for a

graphic presentation of quality appraisal scores.

Five studies were linked by common authors and conducted at the same
university hospital in Spain (Feliu-soler, et al., 2016; Feliu-Soler, et al., 2014; Elices,
et al., 2016; Soler, et al., 2009; Soler, et al., 2012). Two studies were conducted in
Canada (Federici, 2008; Kuo, Fitzpatrick, Metcalfe, & McMain, 2016), one was
conducted in Switzerland (Scherpiet, et al., 2015), and the remaining three studies
were conducted in Europe (Kramer, et al., 2016; Sachse, Keville, & Feigenbaum,

2011), or America (Sauer & Baer, 2012).

19



Study Total Mindfulness intervention Control (n) BPD symptom Other outcome measures relevant  Quality
sample (n) severity measure(s) to this review rating
size

Elices et al. (2016) 64 Mindfulness training Active (interpersonal BSL23 Mindfulness (FFMQ) 8

based on DBTm (32) effectiveness skills
training; 32)
Federici (2008) 33 Mindfulness training None BEST Mindfulness (KIMS), depression 3
based on DBTst (33) (BDI-II), anxiety (BAI), and
anger (STAXI)

Feliu-Soler et al. 35 Mindfulness training Inactive (treatment as BSL23 (ITT & PP) Decentering (EQ), and depression 5

(2014) based on DBTm (18) usual; 17) (HRSD-17)

Feliu-Soler et al. 32 Mindfulness active (loving kindness/  BSL23 (ITT & PP) Mindfulness (PHLMS) 7

(2016) continuation training compassion meditation;

(16) 16)

Kramer et al. 41 Mindfulness training Inactive (treatment as 0Q-45 None 7

(2016) based on DBTst (21) usual; 20)

Kuo et al. (2016) 55 Momentary mindful Active (distraction), and None Physiological signs of emotional 3

awareness inactive (react as functioning (heart rate,
normal) electrodermal activity,
and respiratory sinus arrhythmia)
Sachse et al. (2011) 30 Mindfulness training None None Mindfulness (FFMQ), depression 3

based on MBCT (22)

(BDI-II), and anxiety (STAI)



Running head: Reducing Distress and Supporting Positive Mental Health with Mindfulness

Sauer & Baer
(2012)

Scherpiet et al.
(2015)

Soler et al. (2009)

Soler at al. (2012)

40

38

59

Momentary mindful self-
focus (20)

Momentary mindful self-
reflection

Mindfulness training
based on DBTst (29)

Mindfulness training
based on DBTm (40)

Active (ruminative self-
focus; 20)

Active (cognitive self-
reflection), and inactive
(neutral)

Active (standard group
therapy; 30)

Inactive (treatment as
usual; 19)

None

None

CGI-BPD

None

Anger (PANAS-X), distress
tolerance (PASAT-C)

Brain activation patterns (fMRI),
mindfulness (FMI, MAAS)

Depression (HRSD-17), anxiety
(HRSA), and anger

Mindfulness (FFMQ),
decentering (EQ), depression
(HRSD-17), and anxiety (POMS)

Notes. Follow-up data were available for Federici (2009) only. BSL-23 = Borderline Symptom List, FFMQ = Five Facet Mindfulness
Questionnaire, EQ = Experiences Questionnaire, BPRS = Brief Psychiatric Rating Scale, HRSD-17 = Hamilton Rating Scale-Depression, PHLMS
= Philadelphia Mindfulness Scale, OQ-45 = Outcome Questionnaire, CHI-BPD = Clinical Global Impression-Borderline Personality Disorder,
HRSA = Hamilton Rating Scale-Anxiety, BEST = Borderline Evaluation of Severity over Time, BAI = Beck Anxiety Inventory, BDI-II = Beck
Depression Inventory, KIMS = Kentucky Inventory of Mindfulness Skills, STAI = State-Trait Anxiety Inventory, STAXI = State-Trait Anger
Expression Inventory, PANAS-X = Positive and Negative Affect Schedule, PASAT-C = Paced Auditory Serial Addition Test, fMRI = functional
Magnetic Resonance Imaging, FMI = Freiburg Mindfulness Inventory, MAAS = Mindful Attention and Awareness Scale.

Table 3. Key Characteristics of studies included in the review
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Characteristics of samples

Sample sizes ranged from 30 to 64. Given the links found between authors and
study sites, scrutiny of the independence of samples seemed important. Comparison
of key characteristics and recruitment methods indicated that ten of the eleven
samples were independent. However, Feliu-soler, et al., (2016) recruited a subset (i.e.
those who completed the intervention) of the sample from their earlier study (2014).
To avoid double counting of individuals, the following sample characteristics do not
include the Feliu-soler et al. (2016) sample (n=32). Within randomized studies, no
statistically significant differences were reported between groups for any participant
characteristics, indicating that randomization had been successful in creating two
comparable groups. Eligibility criteria across studies were similar, supporting the
comparisons of findings. Diagnoses of BPD were made using validated assessment
tools (i.e. SCID-II, DIB-r etc.), and the representativeness of samples to the BPD
population in clinical settings was also fairly good in terms of multiple co-morbid
mental health problems. However, the ratio of women to men in the studies included
(9:1) was somewhat higher than estimates from the general population (4:1; Oldham,
2004). In addition, studies typically excluded individuals who were assessed as being

at increased risk of self-harm, which may have lowered the average severity of risk.

Characteristics of Interventions

All therapeutic interventions used mindfulness as the core component of
treatment; mindfulness exercises were practiced in every session and regular
mindfulness practice at home was encouraged. Interventions were based on
components of DBT (Linehan, 1993a; 1993b), or were adapted from MBCT
(Teasdale, Segal, Williams, Ridgeway, Soulsby, & Lau, 2000). One study delivered a

novel intervention (Feliu-soler et al., 2016). Therapy sessions varied in duration and
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adaptations that were made to the original therapy protocol, making it more suitable

for adults with a diagnosis of BPD (Table 4).

Study Therapy Duration Adaptations
protocol

Elicesetal. DBTm 25 hrs (10 X Longer duration (no module repetition), briefer

(2016) 150 mins) meditation practices, inclusion of acceptance skills
taken from the distress tolerance module

Federici DBTst 40 hrs (20x  Shortened duration (no module repetition) Inclusion of

(2008) 120 mins) pre-treatment orientation session. Inclusion of an
additional module on dialectics

Feliu-Soler = DBTm 20 hrs (10 x  Longer duration (10 versus 4), inclusion of acceptance

et al. (2014) 120 mins) skills taken from the distress tolerance module

Feliu-Soler  Novel 6 hrs (3 x n/a

etal. (2016) intervention 120 mins)

Kramer et DBTst 30 hrs (20 X Shortened duration (no module repetition)

al. (2016) 90 mins)

Sachse etal. MBCT 20 hrs (8 x Longer duration (20 versus 8), longer sessions (180

(2011) 150 mins) minutes versus 120 minutes), a narrower range of
mindfulness exercises (no silence or bells exercises),
and extended psycho-education (covering anxiety and
general distress as well as depression)

Soler et al. DBTst 26 hrs (13 x  Shortened duration (no module repetition), inclusion of

(2009) 120 mins) printout of reinforcement exercises

Soler at al. DBTm 16 hrs (8 x Briefer meditation practices with self-determined length

(2012) 120 mins) and instructions to continue for at least one more minute

after deciding to finish early

Table 4 Intervention duration and adaptations from original therapy protocols

Experimental mindfulness induction exercises were all momentary (i.e. 1,000
to 2,000 milliseconds), and consisted of mindful awareness or self-reflection
prompted by verbal or on-screen instructions. Findings in relation to each of the

research questions will now be considered in turn.
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What evidence is there for the efficacy of MBIs for adults with a diagnosis of

BPD?

BPD symptom severity. Four RCTs examined the efficacy of an MBI on
BPD symptom severity relative to interpersonal effectiveness skills training (Elices, et
al., 2016), standard group therapy (Soler, et al., 2009) or treatment as usual controls
(Feliu-Soler, et al., 2014; Kramer, et al., 2016). A random effects meta-analysis on the
between group, post-intervention effect sizes across all four RCTs revealed a medium
sized pooled effect estimate (g =-0.77, 95% CI -1.14 to -0.41), with significantly
lower symptoms for MBI than control participants. Only three of these studies found
significant positive intervention effects based on an alpha level of .05 (Elices, et al.,
2016; Feliu-soler, et al., 2014; Kramer, et al., 2016). Figure 2 shows a forest plot of
the respective four effect sizes. Across study heterogeneity in effect sizes was low
(Tau? =0.05 with I? = 35%, ¥* = 4.50, p = 0.20), suggesting that it was appropriate to
pool these studies. Figure 3 shows a funnel plot of the four effect sizes and
asymmetry can be seen; studies with small sample sizes and small or negative effect
sizes are lacking. However, this is a small number of studies for a meta-analysis and

so it is likely that publication bias would be difficult to spot.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,Random,95%CI IV, Random, 95% CI
Elices 2016 3346 20.97 32 525 18.1 32 29.1% -0.96 [-1.48, -0.44] —
Feliu-Soler, et al., 2014 844 283 18 1094 295 17 19.8% -0.85[-1.54,-0.15] e
Kramer, et al., 2016 50.33 213 21 541 1493 20 23.5% -0.20 [-0.81, 0.41] L
Soler, et al., 2009 35 12 29 444 052 30 27.5% -1.01 [-1.55, -0.47] —
Total (95% CI) 100 99 100.0% -0.77 [-1.14, -0.41] -

Heterogeneity: Tau® = 0.05; Chi* = 4.60, df = 3 (P = 0.20); I = 35%
Test for overall effect: Z = 4.16 (P < 0.0001)

2 1 0 1
Favours [experimental] Favours [control]

Figure 2. Forest plot of symptom severity effect estimates
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This meta-analysis provides some evidence that, on average, MBls are more
effective than either a passive or an active control condition at reducing the severity
of BPD symptoms. The studies included in this analysis were given good quality
ratings (mean = 7), largely due to their robust RCT design allowing for the
examination of the MBI relative to a control condition. However, one study reported a
trend towards a significant difference (p= 0.06) in the number of Axis I co-morbid
disorders between groups (Kramer, et al., 2016), where participants in the control
group had a higher number than the intervention group. This was not controlled for in
the analysis on the basis that the number of central BPD symptoms and number of
axis II co-morbid diagnoses were comparable between groups. In addition, the control
group did not experience the same number of contact hours with professionals.
Therefore, the changes observed may have been related to this, rather than to the

content of the mindfulness-based intervention.
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Figure 3. Funnel plot of effect sizes included in the meta-analysis
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By using an active control group, two of the RCTs in this meta-analysis
increase the likelihood that specific therapeutic factors (i.e. mindfulness techniques
and practices) led to the effect, as non-specific therapeutic factors (i.e. therapeutic
alliance and therapist competence) were controlled for. Only one of these studies
presented follow-up data (Kramer, et al., 2016) which indicated that the observed
effects did not last for three months. However, we cannot be sure about the longevity
of this intervention given the paucity of follow-up data from RCTs. Conclusions are
also limited by small samples across the four RCTs (total n = 186), and so the

findings should be generalized with caution.

Another RCT examined the efficacy of a brief continuation of a MBI relative
to an alternative treatment at reducing BPD symptom severity (Feliu-Soler, et al.,
2016). Data from this study was not aggregated in the above meta-analysis as
participants were recruited from the completer subgroup of an earlier study that was
included (Feliu-Soler, et al., 2014), and so the data did not meet the meta-analytic
assumption of independence. No effect of MBI was found on a measure of BPD
symptom severity and pre-post differences in BPD symptom severity were non-
significant for participants allocated to the MBI group. However, pre-post differences
were significant for the alternative treatment of loving kindness and compassion
meditation, indicating that the non-significant result was unlikely to have been the
result of a floor effect following the effectiveness of the first MBI participants
completed. The MBI was used as a control condition in this study, and as participants
were not blinded to the study hypotheses, we cannot rule out the possibility that
results were affected by experimenter bias. Another potential mediator may be

increases in compassion.
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Further evidence from an uncontrolled study supports the meta-analysis
findings by indicating that an MBI was linked to a significant reduction in BPD
symptom severity (Federici, 2008). Follow-up data was collected in this study, and
indicates that the gains were maintained at three months post-treatment. However,
data were not available to calculate the correlation between pre- and post- means.
Therefore, an effect-size calculation for comparison with the above meta-analysis,
correcting for dependence among the means, was not possible. Also, given the within-
subjects study design (i.e. absence of a control group) in this study, we can’t be

certain that these changes wouldn’t have occurred without the intervention.

Taking into account the limitations described above, empirical evidence from
studies investigating the effectiveness of MBIs for adults with a diagnosis of BPD
indicates MBIs have the potential to be more effective at reducing BPD symptom
severity when compared to either an active control condition or a passive control
condition, although further research is needed including definitive trials with a
placebo control condition to control for non-specific effects. However, empirical
evidence from a study investigating an alternative therapy with an MBI as a control
condition found no significant pre-post differences for the MBI group. Only two
studies explored the longevity of the effects, and their findings were contradictory,

suggesting again that further research is needed.

Comparison with existing psychotherapeutic interventions. The pooled
effect estimate from the meta-analysis described above was compared with three other
pooled effect estimates from meta-analyses exploring the effect of interventions with
a group component on measures of BPD symptom severity (Droscher, Startup,
Petfield, Horsman, & Cartwright-Hatton, 2014). As this comparison data comes from

unpublished work, caution should be taken in interpreting the findings as the study
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has not been subject to peer review. Table five shows these effect estimates together
with their 95% confidence intervals. The findings suggest that a MBI may have a
larger effect than two of the leading treatments for this population; DBT and MBT. In
addition, the confidence interval around the pooled effect estimate for DBT doesn’t
appear to overlap with the confidence interval around the pooled effect estimate for
MBIs. This suggests that there is a significant difference between these two
treatments, with MBIs leading to a significantly greater reduction in BPD symptom

severity.

The sample used in the DBT meta-analyses (n=378) is larger than the sample
in the MBI meta-analysis (n=199), indicating that the DBT pooled effect estimate is
more likely to represent the real population effect. However, as DBT is the frontline
treatment for individuals with high levels of suicidality, these studies may have
recruited samples with more severe difficulties. Another explanation for the
difference could be that the DBT studies were better controlled and of higher quality,
as higher quality studies sometimes show smaller effects. An RCT that directly
compares the effects of these two interventions on BPD symptom severity is needed
to address this question. Nevertheless, the favorable comparison with DBT suggests,
at least, that MBIs have promise that is worthy of further examination. Overlapping
confidence intervals around the pooled effect estimate for MBIs, MBT, and ERGT
indicates that there may be no difference between the effectiveness of these
psychotherapeutic interventions on measures of BPD symptom severity, or the

difference may be so small as to be inconsequential.
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Intervention approach (number of RCTs Total Pooled effect 95% confidence

included in the meta-analysis) sample size  estimate interval
(Hedge’s g)

Mindfulness-based Interventions (n=4; full 199 -0.77 -1.14 t0 -0.41

meta-analysis described in detail above)

Dialectical Behavior Therapy (n=5)" 378 -0.16 -0.36 t0 0.05
Mentalisation-based Treatment (n=3)? 233 -0.33 -0.60 to -0.07
Emotion Regulation Group Training (n=2)" 83 -1.19 -1.66 to -0.72

* Data draw from unpublished MSc dissertation (Droscher, Startup, Petfield, Horsman, &
Cartwright-Hatton, 2014). This study has not been published in a peer-reviewed journal and
findings should therefore be treated with some caution.

Table 5. Pooled effect estimates of psychotherapeutic interventions with a group
component on BPD symptom severity, and their 95% confidence intervals.

Depression. All three controlled studies that measured the impact of a MBI on
depression found a significant effect of group, indicating that the MBI led to a greater
reduction in depression scores relative to standard group therapy (Soler, et al., 2009),
or treament as usual (Feliu-Soler, et al., 2014; Soler, et al., 2012). The pre-post
difference in depression scores for the control group in one of these studies was non-
significant (Soler, et al., 2009) which may have inflated the significance of the group
effect. Nevertheless, this evidence suggests that the established effect of MBIs on
depression holds true for adults with a diagnosis of BPD. This finding is supported by
evidence of a link between a significant decrease in depression scores and completing
a MBI in two uncontrolled studies (Federici, 2008; Sachse, Keville, & Feigenbaum,

2011).

Anxiety, dissociation, emptiness and affect instability. No significant
effects of an MBI on anxiety were found (Sachse, Keville, & Feigenbaum, 2011;

Soler, et al., 2009; Soler, et al., 2012). However, treatment completers who reported
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significantly improved mindfulness capacity also reported a significant reduction in

physical dissociation experiences (Sachse, Keville, & Feigenbaum, 2011). In addition,
the MBI was found to be superior to standard group therapy on measures of emptiness
and affect instability, with the MBI leading to significantly greater reductions in these

negative mood states (Soler, et al., 2009).

Irritability and anger. A significant effect was also found in an RCT where
the impact of a MBI on irritability was measured, indicating a greater reduction of
irritability following the MBI relative to standard group therapy (Soler, et al., 2009).
In an uncontrolled study, the difference between pre- and post- intervention scores on
a measure of anger was non-significant (Federici, 2008). However, as the sample size
in this study was small, it is possible that the effect of MBIs on anger was missed due
to a type Il error. To further investigate this effect, anger was measured before and
after an experimental procedure designed to elevate angry feelings and then facilitate
a period of self-focus that was either ruminative or mindful in nature (Sauer & Baer,
2012). Findings from this study indicated that the positive effect of mindful self-focus
on anger ratings following the anger induction was significantly greater than the
positive effect of ruminative self-focus. This supports the idea that rumination may
underpin psychological difficulties and mindfulness may be a potentially therapeutic
strategy. In a second part of the study, participants were then asked to complete a
frustrating computer task, and those who had been allocated to the mindful self-focus
group demonstrated an increased willingness to tolerate the distress associated with
this task compared to the rumination group. The increased control over independent
variables in experimental studies such as this one enables stronger conclusions about
causal effects to be drawn. However, as the number of studies (n=3) and their sample

sizes are both small, we need to exercise caution about the extent to which we can be
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confident that MBIs have a positive impact on irritability and anger for this
population a