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Abstract
Background and Objectives: Emotional expression (i.e., identifying and labeling emotion using
specific words), is theorized to reduce negative emotion and facilitate emotion regulation.
However, it remains unclear how individuals with borderline personality disorder express
emotion, and whether this influences their emotion regulation. This study examined whether: 1)
emotional expression in borderline personality disorder differed from healthy controls based on
word valence, emotionality, and vocabulary; and 2) whether such characteristics predict emotion
regulation effectiveness across self-reported and physiological emotion domains differentially
across these groups.
Methods: Individuals with borderline personality disorder (n=29) and age and sex-matched
healthy controls (n=30) listened to an evocative story, expressed emotion, and regulated emotion
by applying Mindfulness or Cognitive Reappraisal. Emotion regulation was measured by
changes in self-report, parasympathetic, and sympathetic emotion, while implementing the
emotion regulation strategies. The words used to express emotion were coded based on valence,
emotionality, and depth of vocabulary.
Results: Generalized estimating equations revealed no differences between groups in valence,
emotionality, and vocabulary. Additionally, using a larger emotional vocabulary predicted more
effective sympathetic emotion regulation, and using more negatively valenced words predicted
more effective parasympathetic emotion regulation across groups.
Limitations: Among other things, this study is limited by its predominantly female sample, and
that it does not determine whether valence, emotionality, or vocabulary independently predict
emotional expression effectiveness.
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Conclusions: Emotional expression may not be deficient in borderline personality disorder
across the indices studied. Using more negative words and broadening vocabulary while
expressing emotion may offer emotion regulation benefits.
Keywords: emotional expression, borderline personality disorder, valence, emotionality,
vocabulary
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Highlights:
• Emotional expression may not be deficient in borderline personality disorder
• Using a broader vocabulary to express emotion improves emotion regulation
• Using more negative words to express emotion improves emotion regulation
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1 Introduction
Emotion dysregulation, which includes disrupted experiences of emotion and emotion
regulation deficits (i.e., difficulties modulating emotion automatically or of one’s own volition
(Gross & Thompson, 2007), is theorized to be the core feature of Borderline Personality Disorder
([BPD]; Linehan, 1993, 2015; Glenn & Klonsky, 2009). Improvements in emotion regulation are
associated with improved BPD treatment outcomes (e.g., McMain et al., 2010; Neacsiu et al.,
2010). However, emotion regulation involves several processes which may, or may not, be
deficient in BPD.
One facet of emotion regulation in BPD is emotional expression, which involves the
verbal and nonverbal language or behaviours deployed to convey one’s emotional experiences
(Gross, 1998). The Biosocial Model of BPD (Linehan, 1993) theorizes that, throughout
development, individuals with BPD are intermittently reinforced by caregivers for escalating the
emotionality or negative-valence of emotional expressions (e.g., I’m “enraged” versus
“annoyed”). Such early environments theoretically fail to teach individuals with BPD to
understand, accurately identify, and express their emotions (e.g., see Fruzzetti et al., 2005; 2015;
Linehan, 1993). Such inaccurate expression is theorized to result in others misunderstanding and
invalidating individuals with BPD, further exacerbating their emotion dysregulation over time
(Fruzzetti et al., 2005). However, limited research has examined which facets of emotion
identification and expression may be deficient in BPD, and whether people with BPD actually do
express emotion differently than healthy controls (HCs). Therefore, it is unclear how clinicians
should specifically encourage people with BPD to improve their emotional expression.
1.1 Emotional Expression in BPD

EMOTIONAL EXPRESSION IN BORDERLINE PERSONALITY DISORDER

6

Extensive work suggests that the ways individuals with BPD interpret and express the
emotions of and to others is deficient. Several theorists postulate, for instance, that BPD is
associated with low empathy towards others and deficits in perspective taking (e.g., Clarkin et
al., 2007), and difficulties reflecting on the mental states of others or oneself (e.g., Sharp et al.,
2011; Fonagy & Bateman, 2008; Bender & Skodol, 2007). BPD also involves increased negative
appraisal biases towards interpersonal information compared to healthy and clinical groups (e.g.,
Dyck et al., 2009; Thome et al., 2016; Barnow et al., 2009), and a negative bias in emotion
recognition specifically, attributing negative emotions to neutral facial expressions (e.g., Fenske
et al., 2015). Thus, research generally suggests that there are deficits in recognizing the mental
states (including emotional experiences) of others in BPD. However, less research has examined
individuals with BPD’s own capacity to recognize and express their emotional states to others.
Although there are some exceptions (e.g., Derks et al., 2017), BPD is strongly associated
with self-reported difficulties identifying and describing emotional experiences (i.e., alexithymia;
Sinfeos, 1973; Lecours & Bouchard, 2011; Modestin et al., 2004; Zlotnic et al., 2001) compared
to healthy and clinical groups (e.g., avoidant personality disorder; Berenson et al., 2018; van
Dijke et al., 2013). Overall emotional expression deficits, which encompass identifying and
expressing one’s own emotional state to others, may therefore be specifically characteristic of
BPD. However, emotional expression is multifaceted. Indeed, Gross and Jazaieri (2014) review
several types of emotion-related processes (encapsulating emotional experiencing and
expression) that can be problematic in the context of psychopathology. Although not an
exhaustive list, they highlight that emotional intensity can be problematic when experiencing
positive or negative emotions, and when experienced excessively (e.g., heightened emotion
intensity) or deficiently (Gross & Jazaieri, 2014). They also indicate that emotional
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hypoawareness (i.e., alexithymia, or having a narrower emotional vocabulary) can impede
emotion regulation effectiveness. Emotional expression can accordingly vary based on its
emotionality (e.g., irritated versus enraged), valence (e.g., positive versus negative), and
vocabulary (e.g., how many or few distinct emotion words are used). While these do not
represent all components or problems associated with emotional expression, these are
particularly relevant given extensive evidence indicating that BPD is characterized by problems
with emotion intensity in excess (heightened baseline emotional intensity and reactivity; e.g.,
Kuo & Linehan, 2009; Dixon-Gordon et al., 2013; Baskin-Somers et al., 2012), increased levels
of negative emotion compared to positive emotions (e.g., Chu et al., 2016), and alexithymia (e.g.,
Lecours & Bouchard, 2011).
Furthermore, as individuals with BPD’s early environments theoretically reinforce
escalations in emotional expression (e.g., Fruzzetti & Payne, 2015; Linehan, 1993), both the
valence and emotionality of the expression may be elevated in this group. Such elevations may
be present even after accounting for the heightened negative emotional intensity that
characterizes BPD (e.g., Kuo & Linehan, 2009; Kuo et al., 2016). Further, while research
examining emotional vocabulary is also limited, given that individuals with BPD theoretically
fail to learn to identify and regulate emotions early in life (Linehan, 1993; Fonagy et al., 1995;
Bateman & Fonagy, 2010), they may not have developed sufficient emotion vocabulary. This
may exacerbate other emotion dysregulation components, as one study demonstrates that those
with BPD who evince a broader, as opposed to narrower, general vocabulary exhibit less
affective instability (Dick & Suvak 2018). Taken together, theory suggests that emotional
expression in BPD is deficient, although little research has examined how by simultaneously
examining several emotional expression characteristics in BPD. Such research is essential to
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illuminate specific areas of problematic emotional processing in BPD, and therefore provide
additional information about the nature of BPD itself, as well as which components (i.e., valence,
emotionality, or vocabulary) of emotional expression require targeting in BPD-interventions.
1.2 Emotional Expression and Emotion Regulation
Furthermore, it remains unclear how emotional expression influences emotion regulation
in BPD. Emotion regulation can be intentional (i.e., deploying a strategy to decrease emotion), or
incidental (i.e., a strategy that modulates emotion without explicit regulatory intention;
Lieberman et al., 2007; 2011). Emotional expression can be a form of incidental emotion
regulation (Lieberman et al., 2007; 2011) wherein identifying and labelling an emotion may
independently decrease emotional intensity (e.g., Lieberman et al., 2011). Indeed, expression
with specific emotion words, compared to non-specific or non-emotion words, is associated with
increased neural activation patterns reflective of improved emotion regulation (Brooks et al.,
2017). Moreover, expressing emotion by labelling it potentiates the effectiveness of subsequent
intentional emotional regulation strategies such as cognitive reappraisal (i.e., thinking about an
emotional experience differently; Gross & John, 2003) and distraction (Lieberman et al., 2011).
Preliminary research suggests that the ways individuals with BPD express emotion may
influence emotion regulation effectiveness (i.e., the degree to which an intentional emotion
regulation strategy alters emotional intensity). Meaney and colleagues (2016) found that
difficulties identifying feelings and rumination mediated and moderated the relationship between
BPD symptoms and dysregulated behaviours (e.g., binging, self-injury), while difficulties
describing one’s feelings and expressive suppression mediated the same relationship. However,
the relationship between distinct emotional expression characteristics (e.g., valence, vocabulary)
and emotion regulation effectiveness in BPD is unclear.
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Relatedly, Fitzpatrick et al (2019) examined whether emotional expression via labelling
emotion differentially influenced two emotion regulation strategies in BPD compared to HCs in
a laboratory study. The emotion regulation strategies studied are emphasized in BPD treatments
(e.g., Linehan, 1993) and were mindfulness (i.e., observing present emotion without judgment;
Kabat-Zinn, 2003; Segal, William, & Teasdale, 2013) and cognitive reappraisal. Fitzpatrick et
al.’s (2019) findings suggested that, while emotional expression increased parasympathetic
incidental emotion regulation effectiveness using these strategies in BPD, it impacted selfreported intentional emotion regulation effectiveness in HCs only. These discrepant findings
underscore the importance of studying emotion processes comprehensively across self-report,
parasympathetic, and sympathetic domains, which are only imprecisely related rather than direct
reflections of each other (e.g., Bernston et al., 1994; Rosenthal et al., 2008). Although Fitzpatrick
and colleagues’ (2019) work suggested that emotion expression may facilitate parasympathetic
emotion regulation in BPD, it did not examine how participants expressed emotion (i.e., valence,
emotionality, and vocabulary) and whether these influence emotion regulation. This empirical
gap prevents understanding how clinicians should target expression in BPD (e.g., improving
emotional vocabulary by emphasizing the acquisition of new emotion terms or the capacity to
recognize emotionality by emphasizing gradations in emotional intensity) to optimize emotion
regulation. Understanding how specific forms of emotional expression influence emotion
regulation in BPD would provide clinicians with key information regarding whether valence,
emotionality, and/or vocabulary require targeting to improve emotion regulation, consequently
optimizing BPD treatment outcomes.
1.3 Present Study

EMOTIONAL EXPRESSION IN BORDERLINE PERSONALITY DISORDER

10

Despite the theorized centrality of deficient emotional expression in BPD, several
empirical gaps obfuscate whether and how people with BPD express emotion deficiently, and
whether these characteristics predict emotion regulation effectiveness. Therefore, this study first
examined whether people with BPD express emotions differently than HCs based on valance,
emotionality, and emotional vocabulary, after controlling for self-reported negative emotional
intensity. This is particularly necessary to determine whether emotional expression deficits in
BPD simply reflect the heightened negative emotional intensity observed in this population (e.g.,
Kuo & Linehan, 2009; Dixon-Gordon et al., 2013; Baskin-Somers et al., 2012) or instead reflect
problems with expression specifically. Based on existing theory and research (e.g., Linehan,
1993; Fruzzetti et al., 2005; 2015; Modestin et al., 2004; Lecours & Bouchard, 2011), we
hypothesized that those with BPD would express emotions more negatively, with increased
emotionality, and a narrower emotional vocabulary. Second, we investigated whether distinct
emotional expression characteristics impact emotion regulation effectiveness of BPD-relevant
strategies across self-report, parasympathetic, and sympathetic emotion domains, and whether
this differed across BPD and HCs. Given studies suggesting that precise emotional expression
potentiates emotion regulation effectiveness (Lieberman et al., 2011; Fitzpatrick et al., 2019), we
postulated that, across groups, using a broader emotional vocabulary would bolster emotion
regulation effectiveness. Given a dearth of literature, we considered the impact of word valence
and emotionality on emotion regulation effectiveness exploratory.
2 Materials and Methods
2.1 Participants
This project is drawn from a parent study examining whether emotional expression
(termed “labelling” in the parent manuscript) impacts self-reported and physiological emotion
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processes in BPD and HCs. The recruitment procedures, sample characteristics, and study design
are described comprehensively elsewhere (Fitzpatrick et al., 2019), and relevant components are
reviewed briefly here.
Participants in the present analyses were 29 individuals with BPD and 30 age- and sexmatched HCs between 18 and 60 years old. Prospective BPD and HCs participants were
excluded at a screening stage if they: 1) reported experiences consistent with severe psychoticspectrum disorders, bipolar I disorder, or current alcohol or substance dependence; 2) took
psychiatric medications other than selective serotonin reuptake inhibitors, given that these exert
less pronounced effects on cardiac measurement (Licht et al., 2010); or 3) took other medications
or had medical conditions (e.g., beta-blockers, heart problems, epilepsy) that could interfere with
psychophysiological measurement. HCs were also excluded if their reports met diagnostic
criteria for any current psychological disorders, if they met at least four BPD criteria, or if they
met the suicide/self-injurious behaviour BPD criterion.
2.2 Procedures
Participants were recruited predominantly through flyers posted at relevant health care
institutions (e.g., psychotherapy private practices in Toronto, community centres) and online
advertisements on Kijiji and Craigslist. Interested participants first underwent brief phone or
online screening assessments. Those suspected to be eligible based on such assessments were
then invited to undergo diagnostic assessments by undergraduate- and MA-level assessors under
a licensed clinical psychologist’s supervision. All such participants underwent the Structured
Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders-IV-TR (SCID-IVTR; First et al., 1996) to assess for the presence of what were formerly known as “Axis I”
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disorders. They were also administered the International Personality Disorders ExaminationBPD Module (IPDE-BPD; Loranger et al., 1994) to assess for presence of BPD.
All eligible participants based on these assessments attended an in-person laboratory
experiment. The experiment was a within-subjects design with four trials. For each trial, all
participants underwent BASELINE, EMOTION INDUCTION, and EMOTION REGULATION
blocks.1 Prior to beginning the experiment, physiological recording equipment was attached to
participants and they were trained in the experimental paradigm. Within each trial, following
five-minute baselines, participants underwent 2-minute EMOTION INDUCTION blocks. These
EMOTION INDUCTION blocks involved participants listening to a distinct evocative story for
each trial to elicit negative emotion. Participants were instructed to envision that they were the
protagonist during each induction, imagining that the circumstances comprising the stories
happened to them directly. Of the four trials, two EMOTION INDUCTION blocks involved a
LABEL (i.e., emotional expression) condition, and two involved a CONTROL condition. During
the EMOTION INDUCTION, participants were either asked “what are you feeling right now”?
(i.e., LABEL condition); or 2) asked to describe the objects they imagined in the scene of the
scripts they listened to (i.e., CONTROL condition). The parent study involved a direct
examination of the LABEL and CONTROL conditions (Fitzpatrick et al., 2019). However, only
data collected during the LABEL conditions were used in this study, given its exclusive focus on
emotional expression.
For the LABEL condition, participants were instructed to type their current emotional
states into a computer, even in the absence of negative emotion (e.g., happy, neutral, boredom).
Simultaneously, a list of example emotions (i.e., anxious, angry, afraid, sad, ashamed, guilty,
1

Additional EMOTION INDUCTION (i.e., describing the auditory scripts used to induce negative emotion) and
EMOTION REGULATION block (i.e., Mindfulness and Cognitive Reappraisal training procedures) details are
available in the Supplement.
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disgusted, surprised, interested, happy, neutral) appeared on the screen. Participants were
allowed to: 1) use any word, whether or not it appeared on the list; 2) write the same word
multiple times; 3) provide as many responses as they wanted to in order to accurately reflect their
emotional experience; and were told to 4) write at least one response. The screen refreshed every
20-seconds, removing previously-added words from view.
Following the EMOTION INDUCTION, there was a 2.5-minute EMOTION
REGULATION block wherein participants were instructed to sit quietly and practice either
Mindfulness or Cognitive Reappraisal to help reduce negative emotion. During Mindfulness,
participants were instructed to notice and observe their present emotional experiences without
judgment. During Cognitive Reappraisal, participants were instructed to try to change their
emotions by thinking about the emotion induction in an alternative way. Participants were
trained in these strategies prior to beginning the experiment. Participants completed visual
analog scales (VAS) after each block, and then repeated the entire trial, implementing the
strategy that they hadn’t yet completed. All participants underwent LABEL and CONTROL
conditions, and Mindfulness and Cognitive Reappraisal trials, and strategy order was
counterbalanced. Participant data from conditions was removed if participants were obviously
not complying with task instructions, data was uninterpretable (physiological data only), or
participants did not provide at least one word during the LABEL condition.
2.3 Materials
2.3.1 Emotional Expression Characteristics
2.3.1.1 Data Cleaning and Coding Procedures. Words used during the LABEL
condition were systematically cleaned and coded for emotional expression valence, emotionality,
and depth of vocabulary. If a word contained a minor spelling error but the intended word was
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apparent or the word seemed to be accidentally fragmented (e.g., participant wrote “dis” before
the screen refreshed and “gust” after it), it was modified to reflect the accurate spelling and
retained. Non-sensical strings of letters that do not exist in the dictionary and incomplete words
unable to be reasonably inferred were excluded from further coding and analysis.
2.3.1.2 Alexithymia. In order to characterize the sample’s baseline capacity regarding
emotion identification and expression, we administered the Toronto Alexithymia Scale (TAS;
Bagby et al., 1994) prior to physiological equipment set up and training in the experimental
paradigm. The TAS is a 20-item self-report questionnaire. Participants are asked to indicate the
extent to which they agree or disagree with statements related to difficulties identifying and
labeling emotion on a scale from 1 (“strongly disagree”) to 5 (“strongly agree”).
2.3.1.3 Valence and Emotionality. Valence and emotionality ratings were obtained from
the English EMOtional TErms (EMOTE) Database (Gruhn, 2016). This database provides
researchers with nouns and adjectives drawn from previous work (e.g., Strauss & Allen, 2008;
Bradley & Lang, 1999) to allow for empirical investigation of words based on various socioemotional constructs. Valence was identified as “how positive or negative the feeling elicited by
each word was,” on a scale from 1 (very negative) to 7 (very positive). Emotionality was defined
as “how emotional the meaning of each word was,” ranging from 1 (not at all/neutral) to 7 (very
emotional).
Each word used by participants (i.e., participant-word) was searched in the EMOTE
database to determine whether there was an available “match,” and, if so, assign it a valence and
emotionality score. A match was identified if a word in EMOTE was either: 1) identical to the
participant-word (e.g., anger = anger); or 2) had an identical word root, where the meaning of the
word did not change given the prefix or suffix (e.g., sad = sadness). Participant-words without a
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match within the EMOTE database were captured as missing data2. Of the 813 times all
participants wrote a word to express their emotion, 14.5% did not have a match in the EMOTE
database and these instances were not included in the study analyses. When words had a noun
and adjective match, the adjective-version scores were retained. Scores for noun words were
only used if those words were unavailable in the database as adjectives. The mean valence and
emotionality of words within each condition (i.e., Mindfulness and Cognitive Reappraisal) was
computed for each participant.
2.3.1.4 Vocabulary. Depth of vocabulary was calculated by tallying how many “unique”
words (i.e., a real emotion word, different from the other words used by the participant while
expressing emotion) were expressed by each participant within condition. For example, if a
participant wrote “angry, mad, frustrated, angry” prior to implementing Mindfulness, they were
assigned a code of 3 for vocabulary within that condition.
2.3.2 Emotion Regulation Effectiveness
Emotion regulation was indexed by changes in self-reported, parasympathetic
(respiratory sinus arrhythmia; RSA), and sympathetic (skin conductance responses; SCR)
emotion indices during the EMOTION REGULATION block.
2.3.2.1 Self-Reported Emotion. Consistent with the parent study (Fitzpatrick et al.,
2019), VAS of discrete emotions ranging from 0 (not at all) to 100 (very) assessed self-reported
emotion before and after the EMOTION REGULATION block. VAS are regarded as a reliable
examination of psychological states (McCormack et al., 1988). An average, composite score of
the following negative emotions was computed: fear, loneliness, anger, anxiety, shame, disgust,
emptiness, guilt, hopelessness, sadness, and tension. Cronbach’s alpha for this negative emotion

There was one exception to these rules. Authors discussed and decided “uncomfortable” and “discomfort” were a
match given their similarity in meaning.
2
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composite was calculated independently before the BASELINE, EMOTION INDUCTION, and
EMOTION REGULATION blocks for Mindfulness and Cognitive Reappraisal conditions and
ranged from 0.91 to 0.94.
2.3.2.2 Parasympathetic Emotion. RSA was recorded as a measure of parasympathetic
emotion (Beauchaine, 2001; Porges et al., 1994). A respiratory band secured around the chest,
and a two-electrode electrocardiography configuration with a bioimpedance module for
grounding was used. R-R intervals across 30-second epochs were calculated using Mindware
Technologies HRV 2.33 software. All data was visually inspected and double-scored by trained
research assistants to identify R-spikes and artifacts correctly. The electrocardiogram was
decomposed into three frequency ranges by spectral analysis, applying an algorithm to determine
spectral densities within the highest frequency band (>.15 Hz) across 30-second epochs,
reflecting parasympathetic influence consistent with Berntson et al. (1997).
2.3.2.3 Sympathetic Emotion. Skin conductance responses (SCR) were measured to
assess sympathetic emotion (Dawson et al., 2007), using the BIOPAC 6-channel acquisition
system (Model MP150, Goleta, CA). Electrodes were placed on the medial phalanges of the nondominant index and middle finger of participants (Fowles et al., 1981). Using low (35 Hz) and
high (.05 Hz) pass filters, SCRs were digitized at 1000 samples per second, with a gain of 1000.
The Mindware Technologies EDA 2.40 program was used to process all data. A rolling filter was
applied to detect and remove artifacts. Within each 30-second epoch, SCR was indexed as the
total number of responses above 0.05 μS.
RSA and SCR data were analyzed within 30-second epochs to yield four epochs during
each EMOTION INDUCTION block, and five during each EMOTION REGULATION block.
2.4 Data Analytic Strategy
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All analyses were conducted using Generalized Estimating Equations (GEE; Burton et
al., 1998;) with SPSS version 26. GEE is a semi-parametric derivation of generalized linear
modeling. It allows outcome variables to be examined over time and maintains information from
participants with missing data to maximize statistical power. For each GEE analysis,
autoregressive, exchangeable, and unstructured covariance structures were considered, retaining
the structure with the lowest Quasilikelihood under the Independence Model Criterion (QIC)
value. SCR is a count variable that was positively skewed (Atkins & Gallop, 2007). Therefore, a
negative binomial distribution was specified for analyses examining SCR data. All continuous
predictors were grand mean-centered. Multiple test corrections were not employed in present
analyses given concerns regarding their potential distortion of results (e.g., Bonferroni
corrections; e.g., O’Keefe, 2003; Armstrong, 2014).
2.4.1 Do Individuals With BPD Express Emotion Differently Than HCs?
Separate GEE analyses were conducted for each outcome (i.e., valence, vocabulary, and
emotionality) to examine whether emotion expression characteristics differ in individuals with
BPD compared to HCs. Group (i.e., BPD or HC) was included in each analysis as the predictor.
Self-reported negative emotion via the VAS immediately following the EMOTION
INDUCTION block was entered as a covariate to control for the confounding role of heightened
subjective negative emotion with emotional expression.
2.4.2 Does Emotional Expression Predict Emotion Regulation Effectiveness?
To examine whether emotional expression characteristics predict subsequent emotion
regulation effectiveness, separate analyses were conducted for each emotion regulation index
(i.e., self-report, RSA and SCR). For self-reported emotion analyses, self-reported negative
emotion via the VAS following each EMOTION INDUCTION and EMOTION REGULATION
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block was entered as the outcome. Group, section (i.e., EMOTION INDUCTION to EMOTION
REGULATION), vocabulary, valence, and emotionality, were entered as predictors. Three-way
interactions between group, section, and each emotional expression characteristic were then
added to examine whether the degree of change in emotion indices between sections varied
based on changes in expression characteristics by group. All lower-level two-way interactions
required to build these three-way interactions were also entered in the model. For
psychophysiological analyses, we also controlled for self-reported negative emotion VAS during
the induction. RSA or SCR across the EMOTION INDUCTION and EMOTION
REGULATION blocks were entered as the outcomes. Group, section (EMOTION INDUCTION
to EMOTION REGULATION block), vocabulary, valence, and emotionality were entered as
predictors. The negative emotion composite variable was also entered as a covariate. The same
interaction terms in the self-report analyses were then added.
3 Results
The mean age for BPD and HC groups was 24.24 (SD = 4.69) and 23.37 (SD = 5.00)
respectively. With respect to sex, 86.2% and 86.7% of the BPD and HC groups, respectively,
were female. The most highly reported ethnic group was Other Asian/Asian-Canadian (33.3%)
for HCs, and White/Caucasian/European Origin (37.9%) for BPD participants. The most
frequently endorsed current psychiatric diagnoses for the BPD group were Generalized Anxiety
Disorder (51.7%), Social Anxiety Disorder (44.8%), Posttraumatic Stress Disorder (24.1%),
Major Depressive Disorder (24.1%), and Obsessive Compulsive Disorder (24.1%). Additionally,
on the experiment day, 13.6% of participants reported having a prescription for psychiatric
medications. Finally, in the present sample, individuals with BPD demonstrated significantly
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higher alexithymia scores (mean=56.31, standard deviation=12.58) compared to HCs
(mean=38.37, standard deviation=11.48), t (57)=−5.73, p < .001.
3.1 Emotional Expression in BPD
Table 1 presents emotional expression characteristics descriptive statistics, and Table 2
presents GEE results examining the main effect of group on such characteristics. There were no
statistically significant main effects of group predicting vocabulary, valence, and emotionality.
3.2 Emotional Expression and Emotion Regulation Effectiveness
3.2.1 Self-Reported Emotion Analyses
Table 3 presents GEE results examining the effects of emotional expression on selfreported emotion regulation effectiveness. Group, valence, emotionality, vocabulary, and
interactions involving these variables did not significantly predict self-reported emotion
regulation effectiveness.
3.2.2 Parasympathetic Emotion Analyses
Table 4 presents GEE results examining the effects of emotional expression on
parasympathetic emotion regulation effectiveness. Across BPD and HC groups, a statistically
significant section×valence interaction emerged on change in RSA during emotion regulation.
Using words with greater negative valence predicted more increases in RSA, suggestive of more
effective emotion regulation for RSA (B = .271, SE = .135), χ2(1) = 4.768, p = .029, 95%
CI[.007,.535]. Group, vocabulary and emotionality, and interactions involving these variables
did not predict parasympathetic emotion regulation effectiveness.
3.2.3 Sympathetic Emotion Analyses
See Table 5 for GEE results examining the effects of emotional expression on
sympathetic emotion regulation effectiveness. Across BPD and HC groups, a statistically
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significant section×vocabulary interaction emerged on change in total number of SCRs during
the emotion regulation phase. Using more unique words predicted a greater reduction in SCRs,
suggestive of more effective emotion regulation for SCR (B = -.038, SE = .0278), χ2(1) = 4.874,
p = .027, 95% CI[-.093,.016]. Group, valence, and emotionality, and interactions involving these
variables, did not predict sympathetic emotion regulation effectiveness.
4 Discussion
This study examined which components of emotional expression, if any, are deficient in
BPD, and how these components impact emotion regulation effectiveness. Counter to our
hypothesis, individuals with BPD did not express emotion differently than HCs based on
valence, emotionality, or vocabulary, regardless of their experienced emotional intensity.
Partially in line with our hypothesis, across groups, using greater emotional vocabulary during
emotion expression improved sympathetic emotion regulation, while using more negative words
improved parasympathetic emotion regulation. Emotionality was not associated with emotion
regulation effectiveness.
That emotional expression was not deficient in BPD was unexpected, especially given
that the BPD group had higher alexithymia scores than HCs. Perhaps the emotions induced were
not sufficiently intense to elicit deficient emotional expression. Alternatively, ineffective
emotional expression in BPD may be more apparent in interpersonal contexts where emotions
are expressed to another person, rather than in a laboratory setting. Future researchers are
advised to investigate the emotional and interpersonal contexts in which emotional expression is
deficient in BPD, if at all. Finally, ineffective emotional expression in BPD may not involve
valence, emotionality, and vocabulary, but instead may reflect processes not assessed in this
study, such as expressing an initially experienced primary emotion (e.g., shame) versus a
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secondary one that followed it (e.g., anger), or other forms of maladaptive expression. As
Fruzzetti and colleagues’ (2005) suggest, inaccurate emotional expression in BPD may also
involve other types of potentially ineffective communication, such as behavioural dyscontrol
(e.g., self-harm, aggression) or interpersonal dysregulation (e.g., making threats or demands),
which can elicit invalidation from others and further exacerbate emotional intensity (Linehan,
1993).
4.1 The Impact of Emotional Expression on Emotion Regulation Effectiveness
These findings revealed a significant association between emotional expression using a
broader emotional vocabulary and sympathetic emotion regulation. This aligns with previous
research showing that emotional expression has a dampening effect on sympathetic intensity in
healthy and clinical samples (Tabibnia et al., 2008). Importantly, in BPD, better emotion
differentiation (whereby deficits constitute a facet of alexithymia) is associated with reductions
in rumination and self-harm urges (Zaki et al., 2013). Thus, perhaps deploying a larger
vocabulary can differentiate between similar, but discrete negative emotions (i.e., expressing
emotion with sad and frustrated, rather than bad). This may potentiate individuals’ capacity to
subsequently regulate these emotions. Indeed, in HCs, higher emotion differentiation ability is
associated with using a wider range of emotion regulation strategies (Barrett et al., 2001).
Emotion differentiation is also associated with lower aggressive provocation levels when feeling
angry (Pond et al., 2012). Clinically, these results imply that implementing therapeutic tools to
support emotion differentiation and deepening clients’ emotional vocabulary (e.g., directing a
client’s attention to an emotion word list and encouraging them to express present emotion), may
increase emotion regulation effectiveness. These findings provide further support for including
skills training in emotion expression in BPD treatments (McMain et al., 2013; Rudge et al.,
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2017). Indeed, previous work suggests that how one attends to their emotional state may promote
maladaptive rumination or emotional reflection (Kross et al., 2005; Kross et al., 2012).
Therefore, maximizing emotional vocabulary may support adaptive emotional reflection that
then subsequently potentiates its regulation.
4.2 Parasympathetic Regulation and The Negative Valence of Emotional Expression
The finding that using more negative words to express emotion, but not more varied or
emotional words, was associated with improved parasympathetic emotion regulation suggests a
potential exposure mechanism by which maximizing the negative valence of emotion may
specifically activate an emotion regulatory response for it. Mechanistically, expressing emotions
with negative words may result in the inhibitory effect of increased RSA on limbic-related
emotional intensity (Porges, 2001). Alternatively, expressing emotion with more negative
valence may reflect doing so with greater accuracy given the high baseline emotion that
characterizes BPD (e.g., Kuo & Linehan, 2009; Kuo et al., 2016). Therefore, expressing
emotions accurately rather than with negativity per se may facilitate subsequent parasympathetic
emotion regulatory processes.
That emotional expression effects did not differentially impact emotion regulation across
BPD and HC groups aligns with previous work showing that approaching negative emotion via
exposure (i.e., rather than avoiding it by using less negatively valanced words, or more restricted
words) may facilitate reductions in distress by promoting habituation in both non-BPD
psychiatric samples (Craske, et al., 2014) and HCs (e.g., Feinstein et al., 2002). Such research
suggests that exposure-related habituation may be a transdiagnostic or diagnostic-independent
phenomenon that can be facilitated through the use of varied and negative emotion words. Our
present findings thus suggest that, even among a cohort of emotionally reactive participants,
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using a broader vocabulary and more negative emotion words can facilitate emotion regulation
effectiveness.
More broadly, a recent systematic review of 45 studies on empathy and related constructs
in BPD (Salgato et al., 2020) identified empathy deficits in 80 percent of studies reviewed.
Individuals with BPD also tend to perceive neutral facial expressions as negative, and exhibit
hypersensitivity to negative facial expressions such as anger (e.g., Fenske et al., 2015). Although
we did not explore associations between emotion expression and these social cognitive
constructs, our finding that use of more negative and broad vocabulary to express emotions is
effective for regulation in both BPD and HCs suggests that, although individuals with BPD may
not accurately recognize and label the emotionality of others, they are able to express their own
in a way that is comparable to HCs. Whereas popular theories of BPD suggest that people with
BPD exhibit deficits in understanding both their own and others mental states (Fonagy, 1991),
our findings suggest that, particularly with respect to emotional expression, the former may be
more accurate than the latter.
4.3 Clinical Implications
Extant literature demonstrates an association between high emotional intensity and
ineffective behaviour (e.g., self-harm; Brown et al., 2009; Sadeh et al., 2014). Here, we show
that sympathetic and parasympathetic emotion regulation is potentiated by emotional expression
using more negative words and a broader emotional vocabulary. As such, clinicians are advised
to encourage clients to develop their emotional vocabularies and accurately apply negative
emotion words (as opposed to suppressing or minimizing emotion expressions) to facilitate
emotion regulation and potentially thwart engagement in destructive behaviors that may function
to downregulate emotion such as self-harm.
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4.4 Limitations and Future Directions
There are several limitations to note. Participants were instructed to implement an
emotion regulation strategy immediately after expressing emotions, obfuscating whether using
more negative words or a deeper vocabulary may regulate emotion on its own. Therefore, our
results can further inform how to implement an intentional emotion regulation strategy, but more
work is needed to explore the impact of expression characteristics on incidental emotion
regulation. Moreover, the majority of our participants were female, and future work should be
conducted on a more sex-representative sample, especially given that males with BPD exhibit
poorer top-down regulation of negative emotions such as anger (Herpertz et al., 2017), and may
therefore differentially express and regulate emotion. Further, studies can expand this work
through using a more ecologically relevant paradigm of emotional expression in interpersonal
interactions, particularly since interpersonal stressors are more emotionally evocative in BPD
than non-interpersonal ones (e.g., Limberg et al., 2011). Indeed, although some of the emotion
inductions in this study were interpersonally-themed, participants did not read scripts about
personal events or express emotion directly to another person. Emotional intensity following
induction may therefore have been lower than what is typically experienced outside of the
laboratory. Additionally, we did not examine whether participants were involved in active or past
BPD-treatments (e.g., DBT), which improves emotional expression and regulation in BPD (e.g.,
Neasciu et al., 2014). This may have masked emotional expression deficits and potential
differential effects of emotional expression on emotion regulation effectiveness in BPD. Future
replication of this work with treatment utilization included as a covariate is warranted. Finally,
we did not assess whether participants accurately express emotions, nor did our coding
differentiate between using primary emotions and secondary emotions that follow them. These
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are important next steps given that expressing secondary emotion may exacerbate negative
emotional intensity in BPD (Fruzzetti et al., 2015), and exposure to specific emotions may
differentially impact treatment outcomes (Foa et al., 1995).
4.5 Conclusions
Overall, these findings contribute novel and incremental information to the existing BPD
literature, showing that qualitative emotional expression characteristics are important moderators
of emotion regulation effectiveness in BPD. Importantly, we suggest that both individuals with
BPD and control participants may benefit from maximizing negative valence and broadening
their emotional vocabulary before implementing an emotion regulation strategy.
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Table 1
Descriptive statistics for vocabulary, valence, and emotionality
Vocabulary

Valence

Emotionality

M(SD)

M(SD)

M(SD)

Borderline Personality Disorder
Mindfulness

6.62(3.84)

2.58(1.35)

5.22(.86)

Cognitive Reappraisal

6.32(3.57)

2.33(.98)

5.25(.87)

Healthy Controls
Mindfulness

6.07(3.54)

2.46(1.22)

5.24(.92)

Cognitive Reappraisal

5.42(3.23)

2.61(1.32)

5.12(1.05)

Note: The mean for vocabulary, valence, and emotionality were computed within each emotion
regulation condition (i.e., Mindfulness and Cognitive Reappraisal) within group.
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Table 2
Generalized estimating equations results examining whether emotional expression differs
between individuals with BPD and HCs
Vocabulary
β

SE

χ2

df

p

Intercept

5.88

.54

237.30

1

<.001

Negative Emotion

.03

.01

4.25

1

.039

Group

.46

.80

.33

1

.569

Valence
β

SE

χ2

df

p

Intercept

2.51

.08

2272.14

1

<.001

Negative Emotion

-.003

.002

1.95

1

.162

Group

-.05

.11

.24

1

.623

Emotionality
β

SE

χ2

df

p

Intercept

5.18

.06

20604.42

1

<.001

Negative Emotion

.000

.002

.01

1

.922

Group

.05

.07

.55

1

.458

Note. All statistically significant effects are bolded.
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Table 3
Generalized estimating equation results examining the impact of emotional expression on selfreported emotion regulation effectiveness
Self-report
B

SE

χ2

df

p

Intercept

53.93

7.59

139.03

1

<.001

Section

-20.05

2.93

83.35

1

<.001

Group

.82

9.22

.01

1

.929

Vocabulary

3.22

2.30

4.84

1

.028

Valence

-2.88

10.60

.01

1

.918

Emotionality

1.92

8.62

.83

1

.363

Section × Vocabulary

-1.65

1.08

3.68

1

.055

Section × Valence

3.86

5.94

.05

1

.823

Section × Emotionality

-.55

5.05

.56

1

.456

Group × Section

7.76

3.54

4.81

1

.028

Group × Vocabulary

-.55

2.67

.04

1

.837

Group × Valence

4.34

13.75

.10

1

.752

Group × Emotionality

6.10

10.92

.31

1

.577

Group × Section × Vocabulary

1.05

1.18

.79

1

.375

Group × Section × Valence

-6.24

6.67

.88

1

.350

Group × Section × Emotionality

-3.01

5.49

.30

1

.584

Note. Significant and trending towards significant main effects and interactions are bolded.
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Table 4
Generalized estimating equations results examining the impact of emotional expression on
parasympathetic emotion regulation effectiveness
RSA
B

SE

χ2

df

p

Intercept

6.60

.23

1568.02

1

<.001

Negative Emotion

-.001

.003

.17

1

.679

Section

.10

.10

1.76

1

.185

Group

-.19

.31

.35

1

.554

Vocabulary

.03

.04

.37

1

.544

Valence

-.53

.30

3.99

1

.046

Emotionality

-.73

.46

3.46

1

.063

Section × Vocabulary

.002

.02

.30

1

.584

Section × Valence

.27

.13

4.77

1

.029

Section × Emotionality

.22

.25

1.90

1

.168

Group × Section

-.01

.14

.006

1

.938

Group × Vocabulary

-.10

.07

2.22

1

.137

Group × Valence

.17

.45

.15

1

.701

Group × Emotionality

.32

.61

.28

1

.598

Group × Section × Vocabulary

.02

.04

.22

1

.643

Group × Section × Valence

-.11

.20

.27

1

.607

Group × Section × Emotionality

.02

.33

.004

1

.947

Note. Statistically significant interactions are bolded.
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Table 5
Generalized estimating equations results examining the impact of emotional expression on
sympathetic emotion regulation effectiveness
SCR
B

SE

χ2

df

p

Intercept

1.60

.17

128.01

1

<.001

Negative Emotion

-.001

.002

.13

1

.717

Section

-.51

.12

23.08

1

<.001

Group

-.17

.23

.58

1

.446

Vocabulary

.07

.03

5.26

1

.022

Valence

.17

.18

1.46

1

.227

Emotionality

.53

.30

2.71

1

.100

Section × Vocabulary

-.04

.03

4.87

1

.027

Section × Valence

-.07

.12

1.33

1

.249

Section × Emotionality

-.23

.18

3.17

1

.075

Group × Section

.13

.16

.68

1

.409

Group × Vocabulary

.02

.07

.08

1

.783

Group × Valence

.04

.32

.02

1

.891

Group × Emotionality

-.38

.40

.91

1

.341

Group × Section × Vocabulary

-.03

.05

.47

1

.491

Group × Section × Valence

-.12

.22

.28

1

.596

Group × Section × Emotionality

.04

.23

.03

1

.870

Note. Statistically significant interactions are bolded.

