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Does trait mindfulness mediate e

the relationship between borderline personality
symptoms and emotion dysregulation?
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Abstract

Background Emotion dysregulation is core to many biopsychosocial models of Borderline Personality Disorder (BPD)
and is often targeted as part of their associated psychological therapies. Several distinct specialist psychotherapies are
thought to be effective for people diagnosed with BPD but it is unclear whether they share common change mecha-
nisms. Some evidence suggests that Mindfulness Based Interventions improve competency in emotion regulation as
well as trait mindfulness, which are both plausibly associated with good treatment outcomes. It is unclear whether
the association between the severity of BPD symptoms and emotion dysregulation is mediated by trait mindfulness.
Would improvement in trait mindfulness mediate an association between lower severity of BPD symptoms and fewer
problems of emotion dysregulation?

Methods One thousand and twelve participants completed online, single time-point, self-report questionnaires.

Results As predicted, the severity of BPD symptoms was significantly and positively associated with emotion dys-
regulation with a large effect size (r=.77). Trait mindfulness mediated this relationship as the 95% confidence interval
for the indirect effect did not cross zero (size of direct effect =.48 and size of indirect effect=.29 [.25, .33].

Conclusions The relationship between the severity of BPD symptoms and emotion dysregulation was confirmed in
this dataset. As hypothesised, this relationship was mediated by trait mindfulness. Process measures of emotion dys-
regulation and mindfulness should be included in intervention studies for people diagnosed with BPD to understand
if improvements in these factors are a universal occurrence with good response to treatment. Other process measures
should also be explored to identify other factors involved in the relationship between BPD symptoms and emotion
dysregulation.

Keywords Borderline Personality, Emotionally Unstable Personality, Emotion (Dys)regulation, Mindfulness, Mediation
Analysis

Background

As defined in DSM-5 [1], Borderline Personality Disor-
der (BPD) can be diagnosed when someone experiences a
pervasive pattern of instability in their interpersonal rela-
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The role of emotion dysregulation in BPD

A review summarising current understanding of the aeti-
ology and core mechanisms of BPD describes two broad
schools of thought [2]. One of these, based on the idea
of differences in social cognition, gives rise to interven-
tion via Mentalisation Based Treatment [3]. The second
school of thought proposes emotion dysregulation as the
factor with a central role and this gives rise to interven-
tion via Dialectical Behaviour Therapy (DBT) [4]. Within
cognitive psychology emotion regulation can be broadly
defined as the process of influencing the experience and
expression of emotions [5].

Dialectical Behavior Therapy (DBT) is arguably the
most well evidenced psychological treatment for the
symptoms of BPD [6]. It comprises four components of
treatment: individual therapy, skills training group ther-
apy, telephone coaching and a team therapy approach.
The therapy content has four treatment modules and one
of these is focused on emotion regulation. Within this
clinical context [4] a more detailed definition of emotion
regulation is given as the ability to:

1. inhibit impulsive/inappropriate behaviour related to
strong emotions,

2. coordinate action towards an external goal,

3. self-soothe any physiological arousal,

4. refocus attention.

The DBT emotion regulation module structures the
teaching of emotion regulation skills into four stages.
Namely, understanding and naming emotions, changing
unwanted emotions, reducing vulnerability to ‘emotion
mind’! and managing extreme emotions.

Linehan’s [4] formulation of the central role of emotion
dysregulation has some research support. People with a
diagnosis of BPD have been found to have emotion regu-
lation impairment compared to people without this diag-
nosis [7]. A review of 93 studies [8] looking at six of the
most commonly used emotion regulation strategies con-
firmed greater use of ‘maladaptive’ rather than ‘adaptive’
strategies in people diagnosed with BPD compared to
both those without a mental health diagnosis and those
with different mental health diagnoses. A different review
of 55 papers [9] studying choice of emotion regulation
strategy (also comparing people with a diagnosis of BPD
to people with no, and other, mental health diagnoses)
noted strong evidence for the decreased use of cognitive
reappraisal and mindfulness by people diagnosed with
BPD.

! ‘emotion mind’ is defined in DBT as when someone’s thinking and behav-
iour are controlled by their current emotional state.
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These reviews provide some confirmation of the impor-
tance of emotion dysregulation, however there remains
a debate as to the specificity of this link between BPD
symptoms and emotion dysregulation [10]. For example,
one review of studies, looking at emotion dysregulation
and a range of mental health conditions, found that the
vast majority of the 67 studies identified demonstrated a
significant post-treatment decrease in emotion dysregu-
lation regardless of the initial type of condition or the
type of treatment [11]. This possibly suggests both that
emotion dysregulation is not specific to BPD symptoms
and that change in emotion dysregulation is not unique
to DBT interventions.

Indeed, emotion dysregulation is considered important
in the psychological conceptualisation of many mental
health conditions. Recent systematic reviews cite it as an
evidenced factor in, for example, eating disorders [12],
problematic gambling [13], bipolar affective disorder
[14], and psychosis [15].

In addition to the debate about specificity, there are dif-
ferences of opinion as to the extent to which the sever-
ity of emotion dysregulation entirely explains the severity
of BPD symptoms. Despite Linehan [4] describing BPD
as a disorder of emotion dysregulation, her model also
highlights the importance of other factors. Updated work
on her original model [16] elaborates and extends the
model. Despite these on-going queries about the specific-
ity and explanatory sufficiency of various aetiological and
maintenance factors, emotion dysregulation is one of the
defining diagnostic criteria of BPD.

The relevance of mindfulness to treatments for people
diagnosed with BPD

In addition to the emotion regulation module, another
of the core modules in DBT teaches mindfulness skills.
Indeed, mindfulness has been described as the founda-
tion of the other skills training [4] and has been shown
to be associated with decreases in impulsivity [17, 18].
Mindfulness is one of the strategies that may be under-
used by people with a diagnosis of BPD, either through
preference for different strategies or reduced capacity for
mindfulness (or both) [9]. It may be that training in this
strategy is less available as psychological therapies are
often inaccessible for people with a BPD diagnosis [19].
There is evidence that interventions such as DBT can
increase the use of mindfulness in people diagnosed with
BPD [20, 21].

What is meant by mindfulness in this context?

One of the challenges in interpreting research evidence
in this area is the wide range of activities and interven-
tions described as ‘mindfulness’ Some are described as
mindfulness based whereas others are more accurately
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described as mindfulness informed [22]. Some research
assesses clearly described healthcare interventions deliv-
ered in a clinical context to people with specific diagno-
ses, whilst other research assesses the impact of very brief
laboratory-based tasks, often on non-clinical student
participants. Thus, it is almost impossible to decipher the
necessary and sufficient ingredients of an effective mind-
fulness intervention from the existing research literature.
Efforts have been made to clarify the essential and
optional elements of interventions which constitute a
full Mindfulness Based Intervention (MBI) to facilitate
interpretation and application in this field of research
[22]. When focusing on interventions for people with a
diagnosis of BPD it is noteworthy that such definitions
of MBIs usually exclude interventions such as DBT. DBT
can be described as a combination of cognitive, behav-
ioural, and mindfulness based interventions and so would
be described as a mindfulness informed intervention.
Within DBT mindfulness is defined as “the act of con-
sciously focusing the mind in the present moment with-
out judgment and without attachment to the moment”
(16, p151). The DBT mindfulness module structures
the teaching of mindfulness skills as three ‘what’ skills
(labelled as observing, describing, participating) and
three ‘how’ skills (labelled as non-judgementally, one-
mindfully, effectively). The magnitude and quality of the
differences between mindfulness-informed interventions
such as DBT and Acceptance and Commitment Therapy
(ACT) and mindfulness-based interventions such as
Mindfulness Based Cognitive Therapy (MBCT) or Mind-
fulness Based Stress Reduction (MBSR) are debatable.
Eeles and Walker [23] provided an interesting compari-
son of the way mindfulness is taught in DBT, ACT and
MBCT. They argued that mindfulness in ACT focuses

on defusion from thoughts, whereas in DBT it focuses
on the acceptance of emotional states. They character-
ised MBCT and MBSR as insight oriented whereas DBT
is more of a balance between acceptance and change
oriented work. It is important not to overstate the dif-
ferences between these approaches however, and exami-
nation of the session content for all approaches clarifies
significant areas of overlap. All three approaches include
exercises designed to increase defusion, acceptance and
behavioural change.

In summary, the central role and specificity of emotion
dysregulation in BPD has been proposed but questioned.
The role of mindfulness has been considered but the lack
of clarity in the literature about the nature of interven-
tions involving mindfulness muddies the waters. There-
fore, exploring the association between the severity of
BPD symptoms, problems with emotion dysregulation
and lower trait mindfulness may have implications for
treatment choice. It may be that both of these aspects
require direct intervention, that one may influence the
other, or that one may be more important for some peo-
ple than others.

The relationship between mindfulness and emotion
dysregulation
Using the extended process model of emotion regulation
[5] it has been argued that mindfulness could be valuable
in influencing the regulation of emotion at the ‘attention
deployment’ stage [24]. It is proposed that this ‘approach’
rather than ‘avoidance’ orientation could disrupt progres-
sion on to the stage of unhelpful appraisals and therefore
improve emotion regulation. See Fig. 1 [5].

It is of interest that a body of correlational research
demonstrates an association between trait mindfulness
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and BPD. This has been shown for BPD traits in general
population participants [25-27] and BPD symptoms in
clinical populations [28-30].

Additionally some studies of mindfulness informed
interventions have found that trait mindfulness [31, 32],
or at least certain aspects of it (e.g. acceptance without
judgement [33]), can influence DBT treatment outcomes
in people diagnosed with BPD.

It has been argued that mindfulness based interven-
tions are particularly effective in improving emotion
dysregulation in people with affective disorders and
increasing self-regulation [24]. This implies that for at
least some people, higher trait mindfulness does equate
to less emotion dysregulation.

Holzel et al. [34] proposed a number of potential mech-
anisms of change through which MBIs may be effective,
including emotion regulation, but also the processes of
attention regulation, body awareness and change in per-
spective of the self. The authors noted that studies have
explored the impact of MBIs on emotion regulation via
a range of methodologies including experimental, self-
report, peripheral physiological, and neuroimaging data.
They concluded that improvements in emotion regula-
tion are associated with mindfulness, and that some emo-
tion regulation strategies may improve after mindfulness
practice although it is unclear if this relates to changes in
cognitive reappraisal strategies.

However, in regard more tightly defined MBIs there
is a paucity of rigorously designed studies. There is little
research assessing the implementation of MBIs in peo-
ple with a diagnosis of BPD, and the results of these are
equivocal [35].

Indeed, many questions remain unanswered in this clini-
cally important and interesting area. This includes a full
exploration of the extent of the association between BPD
symptoms, trait mindfulness, and emotion dysregulation in
a treatment-seeking population. Additionally, the extent to

which any associations are part of direct, indirect or total
effects have largely been unexplored.

Hypotheses

The aim of this analysis was to explore the relationship
between BPD symptoms and emotion dysregulation and
whether any relationship found could be explained by a
mediating role of trait mindfulness. The specific hypoth-
eses were:

1. There will be a statistically significant, large, positive
correlation between the severity of BPD symptoms
and emotion dysregulation as measured by self-
report at a single time-point.

2. This correlation will be statistically significant and
large in both clinical and non-clinical participants;
and in those clinical participants with both low and
high BPD symptom severity.

3. Self-reported trait mindfulness will mediate the rela-
tionship between the severity of BPD symptoms and
emotion dysregulation (see Fig. 2)

As data were collected at a single time point with no tem-
poral sequence, causal inferences cannot be drawn. How-
ever there are sound theoretical reasons to suggest that
the experiences leading to the development of BPD may
inhibit the development of mindfulness skills e.g. a baseline
of high emotional sensitivity, an emotionally invalidating
environment, the use of other self destructive coping meth-
ods. In turn low mindfulness (a lack of ability to notice pre-
sent moment internal experience non-judgementally) may
hinder the development of emotion regulation skills.

Methods

Aim, design and setting

The aim of the study was to explore the hypotheses listed
above. The data were collected in the United Kingdom’s
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Table 1 Age and ethnicity groupings of participants
Characteristic Non Treatment Seeking Treatment Seeking Treatment Seeking Full sample
N=409 Low BPD High BPD N=1012
N=333 N=219
n % n % n % n %
Age Group
18-29 90 220 75 225 91 416 267 26.4
30-44 133 325 117 35.1 71 324 337 333
45-59 154 37.7 103 309 43 19.6 314 31.0
60+ 31 76 38 1.4 14 6.4 92 9.1
prefer not to say 1 0.2 0 0 0 0 2 0.2
Ethnicity
Asian/ Asian British 16 39 13 39 6 27 38 3.8
Black/ African/ Caribbean/ Black 14 34 8 24 7 32 31 3.1
British
Chinese/ Chinese British 3 0.7 3 09 1 0.5 7 0.7
Mixed Ethnicity 9 22 8 24 3 14 20 2.0
Other 4 1.0 7 2.1 3 14 14 1.4
White (British) 332 81.2 265 79.6 174 79.5 810 80.0
White Other 30 7.3 27 8.1 24 11.0 86 8.5
prefer not to say 1 0.2 2 0.6 1 0.5 6 0.6

(UK) National Health Service (NHS) as part of a single
time-point cross-sectional survey of online self-report
measures. This study is part of a PhD submission explor-
ing emotion regulation, mindfulness and BPD traits.

Participants

Clinical participants were recruited from people access-
ing primary care mental health services (Improving
Access to Psychological Therapy — IAPT) as this group
has been found to include those meeting diagnostic cri-
teria for BPD [36]. Current BPD symptom severity was
used rather than BPD diagnostic status as only a sub-
group of people who would meet criteria for BPD are
actually given and made aware of this as an official diag-
nosis. Participants were not asked whether they had any
psychiatric diagnoses. A non-treatment-seeking com-
parator group of participants was recruited from NHS
staff. Recruitment from this population was proposed as
a more representative proxy for the general population in
terms of broad demographics [37] compared with a con-
venience student sample, whilst remaining a relatively
accessible group of research participants.

Inclusion criteria for the non-treatment-seeking group:
any NHS staff, not limited to clinicians and not limited to
people below clinical cut-offs on mental health measures
(described in the materials section below) as the aim was
to provide a proxy for the general population.

Exclusion criteria for the non-treatment-seeking
group: if staff were accessing primary care mental health

treatment they were moved into the clinical group, if staff
were accessing other kinds of mental health treatment
they were removed from the dataset.

Inclusion criteria for the clinical group: people awaiting
or receiving treatment in NHS IAPT services in England.
They were recruited after being accepted in to the service
in order to confirm that they were eligible for primary
mental health care. The clinical participants were then
divided into two groups of high/low level of BPD symp-
toms dependent on their BSL-23 score (detailed in the
materials section below).

The final dataset comprised 1,012 participants who
were 77% female, 21.5% male and 1.5% another term or
who preferred not to say. Age and ethnicity distributions
are presented in Table 1. Fuller sociodemographic data
are available in the supplementary information (https://
doi.org/10.25377/sussex.22561135).

Exploration of demographic data identified a significant
association between gender and allocated group (Pear-
son Chi square [2] 18.42, p<0.001). This demographic
was explored due to the higher ratio of women to men
in BPD clinical services that is not replicated in general
population studies [38]. Standardised residuals indicated
that this difference was not due to different gender pro-
portions in the low and high BPD clinical groups but was
a result of fewer men than would be expected in the non-
treatment seeking NHS staff group. The Cramer’s V sta-
tistic of 0.139 suggests only a small association between
gender and allocated group. Therefore, women were not
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over-represented in the high BPD clinical group in this
dataset.

There was also a significant association between age
and allocated group (Pearson Chi square [6] 43.76,
p<0.001). In the non-treatment seeking NHS staff group
significantly more participants were between 45 and 59
than would be expected. The distribution of age in the
clinical low BPD group was as expected, but in the clini-
cal high BPD group significantly more participants than
expected were between 18 and 29 and significantly fewer
were between 45 and 59. This dataset is consistent with
the literature [6] suggesting a peak of BPD symptoms in
later adolescence/early adulthood.

Materials

The 23-item self-report Borderline Symptom List (BSL-
23) was used to measure the level of BPD symptoms and
is a shortened version of the BSL-95 [39]. An empirically-
based severity classification [40] is based on the total
score and suggests a moderate severity level of 1.5 as a
cut-off for people with BPD from a mixed clinical con-
trol. A mild severity level of 0.64 discriminates people
with BPD from non-clinical controls. Bohus et al. [39]
reported internal consistency as high (0.935 — 0.969),
with the ability to discriminate people diagnosed with
BPD from people diagnosed with Axis-I disorders at a
mean effect size of 1.13. In the current study Cronbach’s
a was 0.960 in the total sample.

The recently developed Perth Emotion Regulation
Competency Inventory (PERCI), with 32 items rated on a
7-point Likert agreement scale, was used to measure self-
reported emotion dysregulation. Higher emotion dys-
regulation (i.e., poorer emotion regulation competency)
is indicated by a higher score [41]. A number of sub-
scales and composite scores can be calculated including
the regulation of negative emotions in comparison to the
regulation of positive emotions. The total score (General
Emotion Regulation) is used in this analysis. This hierar-
chical structure has been confirmed by CFA analysis of
the measure in general population and clinical popula-
tions. (Roberts et al. in prep). Preece et al. [42] reported
excellent reliability with Cronbach’s a of 0.94 from a gen-
eral population sample. In the current study Cronbach’s
was 0.956.

A shortened version (FFMQ-15) [43] of the original
39-item Five Facet Mindfulness Questionnaire [44] was
used to measure trait mindfulness comprising 15 self-
report items covering five different facets of mindfulness
— observing, describing, acting with awareness, non-
judging of inner experience, and non-reactivity. Recent
analysis [45] has proposed that using a total score with-
out the ‘observing’ subscale is more psychometrically
robust so this scoring was used (called FFMQ-15-O to

(2023) 10:19 Page 6 of 13

avoid confusion). The FFMQ-15 has been proposed [46]
as the most suitable measure of trait mindfulness in peo-
ple diagnosed with personality disorders. The reliabil-
ity of each of the subscales has been reported as good
(between 0.75 and 0.91) and the total score is reported as
sensitive to change. In the current study FFMQ-15-O had
a Cronbach’s a of 0.856.

Data collection process

Ethics approval was gained (see declarations section
below) and staff participants were then recruited via NHS
internal communication routes. Clinical participants
were recruited via emails to people on treatment wait-
ing lists in eleven NHS Trusts around England. Remote
recruitment was conducted as services were being deliv-
ered remotely during Covid-19 precautions. Recruitment
information provided a digital link to a Qualtrics site
hosting the self-report measures where participants were
provided with sufficient information to ensure voluntary
informed consent. Data were downloaded into IBM SPSS
(version 27) once fully submitted.

Analysis plan

Data were cleaned and checked; full details of data
management and the approach taken to the very small
amount of missing data are given in the supplementary
information (https://doi.org/10.25377/sussex.22561135).

Hypotheses 1 and 2 were tested using a Pearson’s r cor-
relation coefficient in IBM SPSS (version 27). Hypoth-
esis 3 was tested with mediation analysis, the aim of
which was to test whether there is an indirect relation-
ship between BPD symptoms (predictor variable) and
emotion dysregulation (outcome variable) through trait
mindfulness. This was tested using bias corrected boot-
strapped mediation analysis with 5,000 resamples using
model 4 of Hayes’ Process command [47], also in IBM
SPSS (version 27).

The choice of analysis was informed by a review of
psychology research comparing methods of mediation
analyses [48], which also included calculations of neces-
sary sample sizes across some of the different methods.
This review concluded that bias-corrected bootstrap had
the highest power of a number of different analytic strat-
egies. A priori power calculations for mediation analysis
were not completed, as the primary use of the data col-
lection was a psychometric and confirmatory factor anal-
ysis of the PERCI. A post hoc check of statistical power
was completed for this study to confirm the data had
sufficient sensitivity in a null hypothesis test to detect an
effect (if an effect were present). The necessary sample
size for power of 0.8 using bias corrected bootstrapping
methods (where the effect size of path a is large and the
effect size of path b is medium) was N=>54 and so the
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Table 2 Means and standard deviations for all variables for the total dataset and by allocated group
Variable Non Treatment Seeking Clinical Clinical Full sample

N=409 Low BPD High BPD N=1012

N=333 N=219

mean sd Mean mean sd mean sd
BSL-23 0494 0.582 0.789 0.384 2.321 0.557 1.019 0.885
PERCI 74.071 27.639 97.586 27.744 132128 25.132 95.600 34.487
FFMQ-15—0 42.548 7622 36.598 6.901 29.110 6.268 37.382 8.804

sample size of 1,012 for this dataset is clearly sufficient.
The minimum effect size that could be detected with the
current sample size and a power of 0.95 would be 0.113.
The choice of bias corrected bootstrapping also allows for
some violation in the assumptions of the data required
for general linear models [47].

Results

Data exploration

Table 2 provides the mean and standard deviation for
all variables for the overall dataset and the participants
divided by allocated group. These descriptive data were
in the direction expected in that mindfulness was lower
and emotion regulation higher in the clinical group than
the non-treatment seeking group and higher in the high
BPD clinical group than in the low BPD clinical group.

With regard to the data assumptions required for all
planned analyses, it is noted that the data were interval
data, the relationship between the predictor and outcome
variable was linear, and each participant had a data point
for each of the variables. As would be expected from a
sample including a non-treatment seeking group, the
measure of BPD symptom severity was not normally dis-
tributed. The measures of trait mindfulness and emotion
regulation capacity were more normally distributed. His-
tograms and boxplots of total scores on all measures are
included in the supplementary information (https://doi.
org/10.25377/sussex.22561135).

The large sample size means that significance tests of
skew, kurtosis, homogeneity of variance are inappropri-
ate [49]. As there was some skew present in the data, a
non-parametric Spearman’s rho correlation analysis was
conducted as a sensitivity check as this assumes only
ordinal data and monotonicity. This supported the main
analysis (reported in detail below) showing a significant
correlation with a large effect size (r;=0.783 p<0.001
95% BCa CI [0.757, 0.806]). As noted in the analysis
plan bias corrected bootstrapping also allows for some
violation in the data assumptions. The independence of
errors (i.e., whether the residuals are independent of one
another) was explored by plotting standardised predicted
values against standardised residuals. VIF values between

1 and 5 indicated that multicollinearity was not high
enough to be problematic.

Correlations

Hypothesis 1 — there will be a statistically significant
and large positive correlation between the severity of BPD
symptoms and emotion dysregulation.

Initial exploration of the relationship between the
severity of BPD symptoms and emotion dysregulation in
the whole sample confirmed this hypothesis. This is dem-
onstrated visually in Fig. 3. To quantify the extent of the
correlation between these two variables the Pearson cor-
relation coefficient for the whole sample was calculated
and this confirmed a significant positive association with
a large effect size, r=0.77 p<0.001 95% BCa CI [0.74,
0.79]. The coefficient of determination (r?) indicated that
59% of the variance in BPD symptoms was shared with
emotion dysregulation.

Hypothesis 2 — this correlation will be significant and
large in all allocated groups.

The second hypothesis was confirmed by further explo-
ration of the relationship between the severity of BPD
symptoms and emotion dysregulation when the partici-
pants were divided in to three groups. The correlation
between the variables is demonstrated visually in Fig. 4.

Table 3 provides details of the Pearson correlation coef-
ficient for the three separate groups, all of which had a
significance level of p<0.001. As hypothesised there was
a significant positive correlation between the severity of
BPD symptoms and emotion dysregulation with a large
effect size in all three groups. The r value for this rela-
tionship differed between the three groups.

The extent of these differences can be quantified by
transforming the r values to z sores and a statistical web-
site which calculates differences between correlations
[50] was used to confirm that (with a two tailed hypoth-
esis) p values of Fisher’s Test indicated that the correla-
tion in the low BPD group (0.520) was not significantly
different from the correlation in the high BPD group
(0.576) and that the correlation in the high BPD group
(0.576) was not significantly different from the non-treat-
ment-seeking group (0.635). However, the correlation
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Table 3 Pearson correlation coefficient, significance level, bias corrected boot strapped 95% confidence intervals and coefficient of

determination for the three groups

Group r p Bias corrected boot strapped 95% r?
confidence intervals % of
shared
variability
Non-treatment-seeking 635 001 572,.689 403
Treatment-seeking High BPD 520 001 437,.594 271
Treatment-seeking Low BPD 576 001 479, 657 331

Indirect Effect (effect of predictor on outcome via mediator)
Standardised beta =.29 [.25, .33]

Mediator
Standardised / FFMQ 15-0 Standardised
beta =-.68* beta =-42*
Path a Path b
Predictor (IV) Outcome (DV)
BSL23 ———— Path¢ ——— > |PERCI

Direct Effect (effect of predictor on outcome independent of mediator)

Standardised beta =.48*

*=p<0.0001
Fig.5 .

in the low BPD group (0.520) was significantly different
from the correlation in the non-treatment-seeking group
(0.635). Zou’s confidence interval analysis confirmed
this pattern of results. This suggests that in this dataset
the relationship between BPD symptoms and emotion
dysregulation was largest in the non-treatment-seeking
group but that this difference was only significantly dif-
ferent when compared to the low BPD group. Notably, all
these values indicate a large effect size so do not affect
the confirmation of the hypothesis.

Mediation analysis

Hypothesis 3 — self-reported trait mindfulness will medi-
ate the relationship between the severity of BPD symptoms
and emotion dysregulation.

Mediation analysis built on these simple correlations by
the addition of trait mindfulness as a mediator variable
to test hypothesis 3. Figures 5 and 6 provide visual rep-
resentations and Table 4 summarises the statistics for the
different paths.

Analysis of path a (the effect of the predictor on the
mediator) indicated that the severity of BPD symptoms

Predictor (IV)_ Outcome (DV)
BSL23 PERCI

Path c

Total Effect (indirect effect +direct effect)
p <.0001 Standardised beta=.77 Large effect size

Fig.6 .

predicted trait mindfulness. This was in the predicted
direction of higher BPD symptoms associated with lower
trait mindfulness (b=—0.679 BCa CI [-0.724, -0.635],
p<0.0001). The standardised beta coefficient of -0.68
indicates a large effect size.

Analysis of path b (the effect of the mediator on the
outcome whilst controlling for the predictor) indicated
that trait mindfulness predicted emotion dysregulation
whilst controlling for severity of BPD symptoms. This
was in the predicted direction of lower trait mindfulness
associated with higher emotion dysregulation regard-
less of severity of BPD symptoms (b=-1.66 [-1.85, -1.48],
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Table 4 Statistics for the different paths in the mediation analysis

Path bBCaCl Standardised beta coefficient  significance
a—the effect of the predictor on the mediator 679 [-724,-635] - .68 p<0.0001
b—the effect of the mediator on the outcome whilst control- -1.66 [-1.85,-1.48] - 42 p<0.0001
ling for the predictor

c'the effect of the predictor on the outcome independently of 18.62 [16.78,20.47] - 48 p<0.0001
the mediator

Indirect effect 11.29[9.81, 12.89] 29[.25,.33]

c—the effect of the predictor on the outcome 29.92 [28.38,31.46] p<0.001

p<0.0001). The standardised beta coefficient of -0.42
indicates a medium to large effect size.

Analysis of the indirect effect (the effect of the predic-
tor on the outcome through the mediator) revealed that
the 95% confidence intervals did not include zero, i.e.,
the severity of BPD symptoms significantly predicted
emotion dysregulation through levels of trait mindful-
ness (b=11.29 BCa [9.81, 12.89]). Poor trait mindfulness
explained, in part, the relationship between BPD symp-
toms and emotion dysregulation. The standardised beta
coefficient (B=0.29 [0.25, 0.33]) indicated a medium
effect size.

The above analysis suggested that trait mindfulness
mediates the effect of BPD symptoms on emotion dysreg-
ulation in support of hypothesis 3. This mediation may
only be partial as the ¢’ path remains significant when
controlling for the mediator. However, this may be an
effect of a large sample size [47].

Discussion

As hypothesised the data showed a statistically signifi-
cant, positive correlation between the severity of BPD
symptoms and emotion dysregulation with a large effect
size. The association between these variables remained
large for participants who were non-treatment seeking
or treatment seeking. It also remained whether they were
below or above the clinical cut-off for severity of BPD
symptoms.

Subsequent analysis indicated that trait mindfulness
mediated the relationship between BPD symptoms and
emotion dysregulation. These findings are concordant
with the correlational research described in the introduc-
tion demonstrating an association between high levels of
BPD symptoms (in clinical and non-clinical populations)
and both lower trait mindfulness and higher emotion
dysregulation. These findings have confirmed these asso-
ciations using a comprehensive theory-based measure of
emotion dysregulation and a measure of trait mindful-
ness, which has been recommended for use in people
with a diagnosis of BPD.

The study also builds on work looking at treatment-
relevant factors which might mediate the relationship

between BPD symptoms and emotion dysregulation,
such as psychological needs frustration [51], depressive
rumination [52], mentalising [53] and experiential avoid-
ance [54].

Interestingly a recent randomised control trial [55]
which found the mindfulness module of DBT had a sta-
tistically greater effect in reducing BPD symptoms com-
pared to the interpersonal effectiveness module of DBT
included an analysis exploring if decentering or emotion
dysregulation mediated this change. The path analysis
suggests that the reduction in BPD symptoms in partici-
pants who had attended the DBT mindfulness module
was mediated by decentering skill but not by emotion
dysregulation. However a serial path analysis includ-
ing both of these mediators suggested that participation
in the DBT mindfulness module reduced BPD symp-
toms by increasing decentering skill, which subsequently
decreased emotion regulation. Measures for outcome
and mediation were only collected pre and post interven-
tion however, which is not the ideal time sequence.

Limitations of study

As this study used data collected at a single time point
the analysis is correlational. This limits the conclusions
that can be drawn about causality as the mediator was
measured contemporaneously rather than prior to the
outcome [56]. Causation cannot be determined from
cross-sectional data.

All of the data were collected via self-report measures.
The lack of data from others (i.e., clinician-rated sever-
ity of BPD symptoms) or triangulation with other types
of data, for example physiological measures of emotion
dysregulation or experimental tasks indicative of capac-
ity for mindfulness, is to some extent a limitation. The
BSL23 has been established as a proxy for assessing BPD
diagnostic criteria, as outlined in the measures section,
but it was designed to measure change in some BPD
symptoms. The Clinical High BSL group may include
participants with symptoms that overlap with BPD (such
as broader emotion distress) without fully meeting BPD
diagnostic criteria. However a higher, more conservative
cut-off was used to try to minimise this.
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As with most research in this area, the study is lim-
ited by a poor understanding of how ethnicity and cul-
ture interact with conceptualisation and measurement
of the key variables. Similarly, the influence of gender on
the key variables is also poorly understood. However, the
confirmation of Hypotheses 1 and 2 remained valid when
the analysis was re-run with male and female participants
compared (full details in supplementary information Sus-
sex Figshare link).

Strengths of study

Despite the reservations above, the data benefit from
being collected from a large number of participants who
were more representative of the UK population than
many student sample studies and the relative success of
this with regard to ethnicity and age range can be seen
in the supplementary information (https://doi.org/10.
25377/sussex.22561135). Equally, the range of partici-
pants is beneficial in terms of being both treatment and
non-treatment seeking, as well as low on the BSL23
(highly unlikely to meet diagnostic criteria for BPD) and
high on the BSL23 (highly likely to meet diagnostic crite-
ria for BPD).

Implications for future research

As per the limitations above, future research could build
on this study by triangulation of the self-report data with
other ways of measuring the latent concepts. Similarly, a
study design measuring the same variables before, during
and after an intervention designed to increase trait mind-
fulness in people with a diagnosis of BPD would inform
conclusions about causality, as has already been done in
people with other mental health difficulties [24]. Longitu-
dinal data gathered from adolescents with increased risk
factors for development of borderline features would also
be informative.

Emotion dysregulation and trait mindfulness are both
concepts that are transdiagnostic and cross the bound-
ary of ‘clinical’ and ‘non-clinical’ populations. Further
research could usefully involve participants with differ-
ent mental health problems where emotion dysregulation
is proposed to be a significant factor e.g., (as described
in the introduction) eating disorders, psychosis, bipo-
lar affective disorders, or gambling. Such research could
help to clarity whether MBIs reduce emotion dysregula-
tion more broadly, or whether the effects vary accord-
ing to the types of mental health difficulties people are
experiencing.

Research in different countries or with people from dif-
ferent ethnicities and cultures would help to identify the
possible impact of these factors.

Given the known heterogeneity and high levels of
comorbidity in people with a diagnosis of BPD, there is
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a danger in only reporting average scores in groups of
participants. The sole use of averages may hide differ-
ent patterns of response that are present within different
sub groups of participants. For example, the relationship
between the severity of BPD symptoms and trait mind-
fulness/emotion dysregulation may be different for peo-
ple with particularly poor mentalisation, high impulsivity
or presence of re-experiencing or dissociation triggered
by traumatic memories. All of these factors are thought
to be important to the aetiology and maintenance of BPD
but their universality in this clinical group is debated [16].

Clinical implications

This last point leads on to consideration of the clini-
cal implications. One of the main reasons for exploring
how BPD symptoms are associated with mindfulness
and emotion dysregulation is to increase understanding
of which psychological therapies might be most effec-
tive for whom. Among people diagnosed with BPD this
question is complicated by the heterogeneity of their
presentations.

Mindfulness based and mindfulness informed inter-
ventions may aim to decrease emotion dysregulation by
increasing knowledge and competency of mindfulness
strategies. The analysis from this dataset indicates that
this may be the case as the relationship between BPD
symptoms and emotion dysregulation is mediated by
trait mindfulness. Therefore people with a diagnosis of
BPD may benefit from mindfulness training as one way
of improving their emotion dysregulation and decreasing
their BPD symptoms. Some existing supportive research
is summarised in two review papers [23, 35] although it
is important to note that several of the studies included
in these reviews are multiple secondary analyses of the
same participants. Despite this limitation these data do
suggest that some facets of mindfulness such as accept-
ing without judgement/non-judging and non-reactivity
as well as decentering, [55] are beneficial to emotion dys-
regulation and BPD symptoms.

As with any extension of therapy outside of the existing
evidence base close attention should be paid to accept-
ability, effectiveness and safety as there is limited infor-
mation about mindfulness based interventions for people
diagnosed with BPD [35].

The confirmation of the association between BPD
severity, emotion dysregulation and trait mindfulness
does indicate that regular clinical use of measures of trait
mindfulness and emotion dysregulation may be useful.
They could be informative both in suitability screening,
treatment process, and treatment outcome measures for
clinicians, as well as for researchers developing MBIs for
people with a diagnosis of BPD.
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Given the strength of the relationship between BPD
symptoms and emotion dysregulation, and the com-
plexity and stigma around BPD diagnoses [57], one
option for increasing accessibility and acceptability
of psychological therapies would be to structure care
pathways around the transdiagnostic process of emo-
tion dysregulation rather than the more commonly
used structure of psychiatric diagnosis, such as with
NICE guidelines in the UK [38].

Conclusions

In summary, this paper confirms in a UK population a
statistically significant, large association between the
severity of BPD symptoms and emotion dysregula-
tion irrespective of mental health treatment-seeking
status. This relationship is mediated by levels of trait
mindfulness. Although limited by the correlational
and self-report design the results suggest the meas-
urement of trait mindfulness and emotion dysregula-
tion can inform both clinical practice and intervention
development.
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