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Emptiness is central to borderline personality disorder (BPD), significantly impacts quality of life, and is asso-
ciated with increased impulsivity. Nevertheless, studies of emptiness in daily life are scarce and little is known
about factors that may mitigate the emptiness–impulsivity association in BPD, such as mentalizing (Mz), the
capacity to understandmental states. The current study examined whether emptiness predicts impulsive behav-
iors in daily life andwhether this association ismoderated by disorder or byMz. The study utilized data from an
existing data set (Berenson et al., 2011) of 153 participants (57 with a BPD diagnosis, 43 with avoidant per-
sonality disorder [APD], and 53 serving as healthy controls [HC]). Following a baseline lab assessment of Mz
(Baron-Cohen et al., 2001), participants completed 3 weeks of ecological momentary assessment (EMA) with
five daily prompts, including self-reported measures of emptiness and impulsivity. EMA data were analyzed
using multilevel modeling. Both the BPD and APD groups reported higher levels of momentary emptiness
compared to the HC group. The BPD group exhibited higher levels of impulsivity in daily life compared to
the HC and APD groups. There were no group differences in Mz. Interestingly, emptiness significantly pre-
dicted impulsivity and was positively associated with impulsivity in both the BPD and HC groups but not
in the APD group. Finally, Mz did not moderate the emptiness–impulsivity association. Emptiness seems
central to impulsivity in daily life. More ecological and emptiness-specific measures of Mz may have better
potential to mitigate the negative consequences of emptiness.

Keywords: borderline personality disorder, emptiness, mentalizing, impulsivity, ecological momentary
assessments
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Borderline personality disorder (BPD) is a severe disorder
characterized by pervasive instability of self-concept, relationships,
emotions, and behavior (American Psychiatric Association [APA],
2013). It is a chronic condition with an estimated lifetime prevalence
rate of 0.7%–2.7% in the general population, 11%–12% in psychiat-
ric outpatients, and 22% in psychiatric inpatients (Eaton & Greene,
2018; Ellison et al., 2018). BPD is a life-threatening condition asso-
ciated with elevated risk of suicidality, self-harm, and impulsivity
(APA, 2013), highlighting the need to examine the mechanisms
underlying these harmful behaviors.
One of the prominent criteria for BPD (APA, 2013) is a feeling of

emptiness, which can be defined as the experience of profound

hollowness and disconnection from self and others, a lack of fulfill-
ment and an absence of meaning (D’Agostino et al., 2020; Price et
al., 2022). Considerable variations exist in the definition of emptiness
with clinicians and researchers conceptualizing it as either an emotion/
feeling, a coping mechanism, or an existential state tied to identity dif-
fusion (Lancer, 2019; Peteet, 2011). Consistent with this notion, when
describing their emptiness, some individuals highlight existential
aspects (e.g., “a sense of purposelessness”) while others provide a
somatic account of it (e.g., “feeling a hole inside”; Elsner et al.,
2018). Over the years, emptiness has been shown to be distinct
from other similar constructs such as boredom, depression, hopeless-
ness, and loneliness (Miller et al., 2020).
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Emptiness is commonly associated with BPD, but it is prevalent
across various clinical conditions (e.g., grief: APA, 2013; anxiety
disorders: Yates, 2015; schizophrenia spectrum disorders: Zandersen
& Parnas, 2019) and among nonclinical samples as well (Didonna
& Gonzalez, 2009; Konjusha et al., 2021). However, emptiness is
far more prevalent among those suffering from BPD, affecting around
71%–75% of patients, versus 26%–34% of non-BPD psychiatric
patients (Grilo et al., 2001; Johansen et al., 2004; Klonsky, 2008),
and 10% of healthy samples (e.g., Martin & Levy, 2022). In addition,
some studies suggest that emptiness in BPD also differs qualitatively
from emptiness in other disorders (Westen et al., 1992; Reviewed in
Köhling et al., 2015). Avoidant personality disorder (APD) is another
condition that warrants consideration when examining emptiness
dynamics and its psychological consequences. APD is characterized
by pervasive patterns of social inhibition, feelings of inadequacy, and
hypersensitivity to criticism (APA, 2013). Millon (2016) highlighted
how individuals with APD often experience significant internal and
inhibited distress, including constrained inner feelings and a profound
sense of insecurity and inferiority in relationships. Although emptiness
is not a hallmark of APD and one of its defining criteria (APA, 2013),
according to Millon (2011), there may be a deficiency in APD in the
capacity to experience the pleasure of life. Life tends to be experienced
as uneventful, with periods of passive solitude interspersed with feel-
ings of emptiness, alienated self-image, and aloneness.
Emptiness in BPD is referred to as chronic to emphasize its long-

lasting and pervasive nature. However, the high prevalence does not
necessarily imply that it is static over time. As S. T. Levy (1984)
elaborates on his theoretical work, emptiness is a complex and mul-
tifaceted mental state that varies across individuals and can fluctuate
dynamically over time, appearing as fleeting, periodic, or pervasive,
particularly in borderline and narcissistic personality structures. The
variability in emptiness highlights its role not only as a static symp-
tom but also as a dynamic state that evolves in response to uncon-
scious and interpersonal processes.

Negative Effects of Emptiness

Emptiness is a robust predictor of depression and suicidal ideation,
as shown in a study examining both a clinical sample of young adults
with a prominent feature of BPD and a large nonclinical sample
(Klonsky, 2008). It also uniquely distinguishes between individuals
with and without suicidality, based on findings from Orbach et al.
(2003), which compared suicidal inpatients, nonsuicidal psychiatric
inpatients, and nonclinical controls. Indeed, some researchers who
seek to identify individual differences related to suicide risk consider
emptiness as one of the most significant personality items associated
with suicide risk, including both suicide attempts (Blasco-Fontecilla
et al., 2012, 2013) and urges (Fulham et al., 2023). Blasco-
Fontecilla et al. (2012) further argued that impulsive behaviors are
often reactions to intense emotional experiences, with feelings such
as emptiness, unhappiness, and dependency needs identified as central
to suicide risk. Emptiness stands out due to its intrinsic link to problem-
atic interpersonal relationships and an inability to regulate distress, dis-
tinguishing it from transient or situational emotions like sadness or
anger (Blasco-Fontecilla et al., 2012). These distinctions inform our
hypothesis that emptiness may uniquely drive impulsive behaviors.
Emptiness also predicts a lifetime history of nonsuicidal self-injury
(NSSI; Brickman et al., 2014; Kleindienst et al., 2008; Rallis et al.,
2012), compulsive sexual behavior (Lloyd et al., 2007), and alcohol

consumption urges (Roos et al., 2015). Moreover, of all BPD symp-
toms, emptiness has one of the lower rates of remission and higher
rates of recurrence, suggesting it may be among the more persistent
and challenging symptoms to treat (Zanarini et al., 2016). This aligns
with theories that propose that individuals with BPD may engage in
impulsive behaviors as a maladaptive attempt to copewith the distress-
ing experience of emptiness (Lancer, 2019). These findings converge
to suggest that the feeling of emptiness within BPD tends to be chronic
and prevalent, though, as discussed earlier, can also fluctuate dynam-
ically at some levels and is associated with greater severity of BPD and
significant negative consequences.

Unlike the externalizing behaviors often associated with BPD
(APA, 2013), emptiness in APD may manifest differently, given
their tendency toward introversion, inhibition, and self-restraining
(APA, 2013; Millon, 2016). To avoid this emptiness and psychic
pain, individuals with APD tend to employ more passive coping
strategies, such as avoidance and withdrawal from relationships or
social situations unless they feel certain they will not face rejection
or criticism (APA, 2013; Millon, 2016), and overconcern and preoc-
cupation with daily life activities (Millon, 2016). This distinction
underscores the importance of exploring how different disorders
may uniquely shape the emptiness–impulsiveness association.

Previous research on emptiness has typically relied on single,
static measurements, often using one item from broader diagnostic
tools or interviews designed to assess BPD (e.g., “I feel empty
inside”; Blasco-Fontecilla et al., 2012; Ellison et al., 2016;
Klonsky, 2008).While straightforward, these methods fail to capture
emptiness’s dynamic, context-dependent nature, limiting our under-
standing of its fluctuations and interactions with other psychological
processes over time. This underscores the need for innovative meth-
odologies with a more nuanced, temporal perspective. As Kaurin et
al. (2023) highlighted, ecological momentary assessment (EMA)
addresses these limitations by capturing repeated, real-time measure-
ments of thoughts, emotions, and behaviors in natural environments
several times a day during several consecutive days. EMA reduces
retrospective biases, enhances ecological validity, and enables
dynamic measurement of both emptiness and impulsivity. In line
with this, Santangelo et al. (2014) emphasizes the need for more
EMA studies on BPD populations to better understand the temporal
dynamics of symptoms like emptiness and gain deeper insights into
the lived experiences of individuals with BPD.

Mentalizing (Mz) Deficits

One notable characteristic of BPD patients that may exacerbate the
negative effects of emptiness is impaired Mz ability (also referred to
as reflective functioning). Some authors believe that impairments in
Mz play a critical role in the development, maintenance, and treat-
ment of BPD (Fonagy & Luyten, 2009; K. N. Levy et al., 2006).
Mz is the capacity to consider mental states (e.g., emotions, inten-
tions, thoughts, and beliefs), particularly those underlying others’
or one’s behavior (Fonagy et al., 1991, Fonagy & Luyten, 2009).
Mz is an important human capacity that has been hypothesized to
enable social learning and self-organization as it allows one to cor-
rectly infer the intentions of others, making the world more predict-
able and meaningful (Premack & Woodruff, 1978), and promoting
mutual understanding in relationships (Luyten et al., 2020). Mz is
considered one of the building blocks of emotion regulation, as it
allows coping with intense emotional experiences (Fonagy, 2001).
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A recent meta-analysis demonstrated that a better capacity for
Mz predicts positive outcomes across various domains, including
psychopathology, functioning, personality, affect, and attachment
security (Kivity et al., 2024). Furthermore, Mz has been linked to
improved caregiving quality, enhanced job performance, and greater
psychological well-being (Camoirano, 2017; Zeegers et al., 2017).
We would expect Mz to be negatively associated with emptiness.

Suppose emptiness serves as a way to avoid experiencing intolerable
emotions. In that case, Mz can help deal with these emotions in more
adaptive ways—precisely ways that aid in managing and regulating
feelings of emptiness. Indeed, Amianto et al. (2011) compared the
efficacy of supervised team management (STM) and STM plus
sequential brief Adlerian psychodynamic psychotherapy (SB-APP)
in BPD treatment. The authors speculated that SB-APP might help
address emptiness by promoting Mz skills, decreasing polarized
views of self and others, and increasing tolerance for ambi-
valence. Moreover, emptiness might blur emotional experiences
(Lancer, 2019; Peteet, 2011), thus impairing the capacity of Mz.
Consequently, deficient Mz may heighten susceptibility to the neg-
ative outcomes of emptiness, especially among individuals with BPD.
Since impaired Mz ability has been linked to difficulties in

emotion regulation and identity formation, we suggest that these
challenges may be connected to feelings of emptiness and their
destructive effects. One’s understanding of the antecedents, con-
comitants, and consequences of their own emptiness can help buffer
against the otherwise impulsive behaviors that follow emptiness by
helping one tolerate this feeling until it subsides or by guiding one
toward more adaptive ways of coping with it. For example, Mz
could help a person who typically experiences their emptiness as
coming “out of the blue” identify its source (say, insecurity in
their relationships evoked when their partner fails to reply to a text
message). Knowing the cause of their emptiness, understanding
that the emptiness is likely to naturally subside over time, and
remembering that in the past their partner ultimately responded
might help the person tolerate the emptiness and cope with it more
adaptively—for example, calmly bringing it up to their partner
at a later point, rather than engaging in self-harm or lashing out
at him.
A recent qualitative study supporting this possibility found that

emptiness was experienced as distressing, and participants attempted
to prevent or alleviate this feeling (Miller et al., 2021). It was also
found that participants who, upon entering the study, did not recog-
nize or acknowledge the link between emptiness and impulsive
behaviors often attempted to relieve emptiness by engaging in mal-
adaptive and impulsive coping strategies (Miller et al., 2021). Thus,
we see Mz as a moderating factor in the association between empti-
ness and impulsive behavior. Therefore, the proposed study will
empirically examine whether emptiness is tied to impulsivity and
whether this association is moderated by Mz. In other words, we
hypothesize that higher Mz has a buffering effect on the link
between emptiness and impulsivity.

Research Aims and Hypotheses

Emptiness is a key feature of BPD, commonly encountered in
clinical practice but relatively understudied and poorly understood.
This study aims to fill this lacuna by examining emptiness and its
negative consequences in the daily lives of individuals with BPD,
compared to healthy controls (HC) and individuals with APD,

using EMA methodology. Few studies to date have explored the
association between emptiness and impulsive behaviors other than
suicide or self-harm. This study also aims to expand previous find-
ings by examining additional impulsive behaviors (e.g., excessive
spending, disordered eating, unsafe or unplanned sexual behaviors,
and substance use) beyond suicidal and NSSI behaviors. Another
aim is to identify factors, such as Mz, that may attenuate the negative
consequences of emptiness.1

The study will examine the following hypotheses:

1. Emptiness in daily life will be highest among participants in
the BPD group, followed by the APD group, and lowest
among the HC group.

2. Mz abilities, assessed in a lab setting, will be lowest among
participants in the BPD group, followed by the APD group,
and lowest among the HC group.2

3. Participants in the BPD group will be highest on impulsiv-
ity, followed by the APD group, and lowest among the HC
group.

4. Greater emptiness in daily life will be tied to greater impul-
sivity, and this association will be strongest among partici-
pants in the BPD group, followed by the APD group, and
lowest among the HC group.

5. The association between emptiness and impulsivity will be
stronger when Mz is low.

6. Emptiness will bemore prevalent prior to impulsive thoughts,
urges, or behaviors, relative to other precipitating feelings.

Method

Participants and Recruitment

This study was part of a larger project for which participant
recruitment procedures have been previously published (Berenson
et al., 2011). This secondary analysis was preregistered (https://
aspredicted.org/KM5_3CT). Briefly, following a phone screen,
adults from the New York City area were invited through ads, flyers,
and online forums for a study of personality and mood in daily life.
Participants who were considered potentially eligible for one of the
study groups (BPD, APD, or HC) were invited to the lab for a diag-
nostic interview that included the Structured Interview for the
Diagnosis of Personality Disorders (Pfohl et al., 1997) and the
Structured Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders-IV (DSM-IV) Axis I Disorders
(SCID-I) (First et al., 1996). All interviews were videotaped to
later examine reliability. All participants provided written informed
consent. Exclusion criteria for all groups were evidence of a primary
psychotic disorder, current substance intoxication or withdrawal,

1 It is important to note that Snir et al. (2015) conducted their study on the
same data set but focused on NSSI rather than impulsivity more broadly.
Additionally, Berenson et al. (2016) used the same database but focused
on baseline impulsivity in lab (as well as other variables such as rejection sen-
sitivity and reactions to stressors), rather than impulsivity in daily life.

2 This is simply a replication of the Berenson et al.’s (2018) analysis, which
was conducted on a slightly different sample. While Berenson et al. (2018)
included all participants who completed the lab measures (N= 173), our
analysis focused on participants who completed all study components,
including the EMA assessments, resulting in a slightly smaller sample
(N= 153). Notably, the findings from both samples are consistent, and no
significant differences emerged between the results of the two analyses.
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cognitive impairment, or illiteracy. The HC group met no more than
two criteria for any personality disorder (PD) (and no more than 10
in total), had no Axis-I diagnoses for at least 1 year before the date of
the interview, and had a high Global Assessment of Functioning
score of 79 (APA, 2000). Given the high comorbidity of BPD and
APD with other disorders in actual patient populations (e.g.,
Skodol et al., 2002), relatively few exclusion criteria were used for
the BPD or APD group. Participants from either PD group were
not excluded from the use of psychotropic medication. The final
study sample consisted of 153 individuals. The BPD group included
57 participants (female: N= 46), and 15 of them met the criteria for
APD as well. The APD group included 43 participants (without
BPD) (female: N= 23), and the HC group comprised 53 partici-
pants (female: N= 39). Those meeting the criteria for both BPD
and APD were included in the BPD group given the evidence that
in cases of BPD and APD comorbidity, BPD is usually the more
robust and salient disorder of the two (McGlashan et al., 2000).3

The APD group had a significantly greater percentage of male par-
ticipants than the other two groups, χ2(2, N= 153)= 8.47, p, .05.
Participants were ages 18–76 years (M= 33.51, SD= 11.4). They
identified as White (47.1%), Black (22.6%), Asian (13.6%), and
other/multiple backgrounds (16.7%). There were no between-group
differences in age or race/ethnicity. Participants had completed
between 10 and 20 years of education (M= 16.3, SD= 2.6).

Procedure

Following a diagnostic interview, eligible individuals returned for
a second lab session, in which they were trained to use the EMA plat-
form to complete the experience-sampling diary. The EMA protocol
utilized a signal-contingent design implemented via handheld
Zire21 personal digital assistants, configured with the Intel adapta-
tion of Barrett and Barrett’s (2001) experience sampling program.
Participants were prompted 5 times daily at random intervals within
evenly divided waking-hour blocks over 21 days. Prompts, signaled
by an audible beep, were repeated every 15 s for up to 10 min
until a response was recorded. Each diary entry took approximately
5–10 min to complete, with responses automatically time-stamped.
The protocol allowed for a maximum of 105 entries, and participants
with 27 completed entries or less were removed from analyses (N=
9).Weekly reminders from research staff helpedmaintain participant
compliance. Participants attended lab sessions before and after the
EMA period, where they were trained on the platform, completed
additional cognitive tasks such as the Reading the Mind in the
Eyes Test (RMET; Baron-Cohen et al., 2001) in the second lab
visit, and received compensation of up to $100 based on the number
of completed entries. This protocol balanced density (five prompts
daily), depth (detailed assessments of affect including feelings of
emptiness and behaviors including impulsive behaviors, and dura-
tion (21 days), aligning with recommendations for optimizing
EMA studies on personality pathology (Kaurin et al., 2023).

Measures

Lab Measures

Structured Interview for DSM-IV Personality (SID-P;
Pfohl et al., 1997). A reliable and valid clinician-administered
semistructured interview for PDs. The interview includes 79 ques-
tions regarding PD criteria organized by theme (e.g., interpersonal

functioning, self-perception, identity, etc.). Each criterion is rated
on a 0 (absent) to 3 (strongly present) scale. A score of 2 or higher
indicates that the criterion was met. The SID-P generates binary
(whether full criteria were met) and dimensional (global severity)
scores for each PD.

SCID-I (First et al., 1996). A semistructured interview for
DSM-IVAxis I disorders (APA, 1994). The interview includes stan-
dardized diagnostic questions arranged in modules corresponding to
DSM-IVAxis I disorders.

We calculated interrater reliability for both diagnostic interview
measures using the following procedure: The diagnostic interview
coordinator randomly selected five videotaped interview sessions,
encompassing both SID-P and SCID-I interviews. This coordinator
is a doctoral-level clinical psychologist with extensive experience in
diagnostic interviewing. These videotaped sessions were then
blindly coded by all other study interviewers, who consisted of
doctoral-level clinical psychologists and graduate students in clinical
psychology. The interviewers’ ratings were compared to the diag-
nostic interview coordinator’s ratings to calculate kappa coefficients.
The interviews demonstrated good interrater reliability (average
κ= .83 for PDs and κ= .86 for all SCID-I diagnoses).

RMET (Baron-Cohen et al., 2001). To assess the identifica-
tion of others’ mental states, the revised version of the RMET was
used. In the RMET, participants select which of four words best
describes what the person in the photo is thinking or feeling (one tar-
get and three foils), depicting a wide range of positive, negative, and
neutral mental states. There are 36 black-and-white photographs of
the eye region of the face of different actors, one at a time.
Photographs represent equal numbers of male and female faces.
The RMET has shown good test–retest reliability (intraclass correla-
tion= .83) in previous research (Vellante et al., 2013). The RMET
trials were presented in randomized order, and the total number of
correct responses was computed. It is important to note that the
RMET has faced critiques regarding its construct validity as a com-
prehensive measure of Mz (Higgins et al., 2023, 2024). This limita-
tion is addressed further in the discussion.

Daily Life Measures

Daily variations such as emotions, interpersonal experiences, and
behaviors were assessed using a computerized EMA diary with five
daily prompts. Here, we only focus on items relevant to the proposed
study. The study used a single item (out of 30 questions about emo-
tions) about the extent to which the participant felt empty on a
5-point Likert scale (not at all to extreme), rescaled to 0–4 so that
the value 0 represents an absence of emptiness. In addition, the
study used single items to indicate whether the participant per-
formed, had the urge to perform, or thought about performing a
checkbox list of five impulsive behaviors since the last diary was
selected: spending too much money, binging on food, engaging in
unsafe or unplanned sex, using substances, and engaging in direct
self-injury. These behaviors were categorized as impulsive based

3 Nonetheless, we performed sensitivity analyses by removing 15 partici-
pants with both BPD and APD diagnoses and refitting all the models. Those
analyses yielded consistent findings, which are available on request from the
corresponding author. These results suggest that including these participants
does not compromise the validity of the findings and supports our decision to
classify them under the BPD group.
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on DSM definition of impulsivity in BPD (APA, 2013). In addi-
tion, a conditional item about the way they felt before the action/
urge/thought (tense, happy, grounded, calm, sad, unreal, angry,
rejected, like the body does not belong to me, guilty, out of control,
and empty inside) was collected for the following: self-harm acts,
self-harm urges, the one most significant act according to the par-
ticipant report (other than the self-harm act, if existed), and the one
most significant urge (other than the self-harm urge, if existed).
Impulsivity was calculated as the sum of reported impulsive acts
across diary entries by participants, to maintain consistency with
previous work that was conducted on this data set (Coifman
et al., 2012).4

Data Preparation and Data Analytic Approach

Data were first screened for unexpected distributions and outliers.
We found a single outlier regarding impulsivity in daily life in the
BPD group (6.38 SDs higher than the group mean). Following the
recommendations of Aguinis et al. (2013), after confirming that
there was no error in the participant data, we performed sensitivity
analyses by removing the participant and refitting all the models
that included impulsivity in daily life. The findings, which are avail-
able upon request from the corresponding author, did not change and
therefore are robust to the outlier participant. Thus, we chose to only
report the models with the full data.
To examine group differences in emptiness in daily life

(Hypothesis 1 [H1]), we fitted a multilevel model with EMA entries
nested within participants, with momentary emptiness as dependent
variable (DV) and group as a Level 2 predictor, implemented in
RStudio Version 3.1-157, package “nlme” (Pinheiro et al., 2012).
The equations for all multilevel models are provided in the
Section 1 in the online supplemental materials. The analyses used
a restricted maximum likelihood estimation method, which incorpo-
rates all available data and is robust to missing data under the miss-
ing-at-random assumption (Bolger et al., 2003). This approach also
accounts for the nonindependence of day-level data and helps pre-
vent effect inflation. Multilevel modeling included assessments
(Level 1) repeated within individuals (Level 2). The model included
a homogenous first-order autoregressive covariance structure at
Level 1 (which controls for autoregressive effects in the DV) and
an unrestricted covariance structure at Level 2 (which was simplified
using deviance tests when convergence or estimation problems
occurred). To examine group differences in Mz in the lab
(Hypothesis 2 [H2]), we conducted analyses of variance
(ANOVAs) with group as a between-subject factor (BPD, APD,
and HC) to evaluate the differences in the means across three
group categories. To examine group differences in impulsivity in
daily life (Hypothesis 3 [H3]), we fitted a multilevel model with
EMA entries nested within participants, with momentary impulsiv-
ity as DV and group as a Level 2 predictor. To examine whether
momentary emptiness predicts momentary impulsivity and whether
this relation is moderated by group (Hypothesis 4 [H4]) we first fitted
a multilevel model with momentary impulsivity as the DV and
momentary emptiness as a Level 1 predictor. We chose to predict
impulsivity at the same time point rather than in the subsequent
one because we assumed that the time lag between EMA entries
(� 2 hr) would be too long to show significant associations.
Consistent with the recommendations of Wang and Maxwell
(2015), momentary emptiness was person-mean centered to arrive

at a pure within-person effect. Then, as a second step, we added
group as a Level 2 predictor of both the intercept and the effect of
emptiness, which allows us to examine whether group predicts the
levels of impulsivity or the strength of the emptiness–impulsivity
relations, respectively. The linear effect of time on momentary
emptiness was not significant in any of the groups (b= .00,
ps= .44–.91); in contrast, a linear effect of time was significant
for momentary impulsivity in the BPD group (b=−.001, p, .001)
though not in the APD/HC groups (b= .00, ps= .10–.14).
Therefore, perWang andMaxwell (2015) we conducted a sensitivity
analysis that examined whether detrending the linear effect has any
impact on our findings. This was done by including linear time
(grand-mean centered) as a fixed effect. As the findings remain sim-
ilar in this sensitivity analysis, we only report the nondetrended
findings for ease of interpretation. The full findings are available
upon request. To examine whether the association between
momentary emptiness and momentary impulsivity is moderated
by Mz (Hypothesis 5 [H5]), we first fitted a multilevel model
with momentary impulsivity as the DV and momentary emptiness
as a Level 1 predictor. Mz (grand-mean centered) and its interac-
tion with emptiness were added as a Level 2 predictor and a cross-
level interaction, respectively. The main effect of Mz examined
whether Mz predicted impulsivity whereas the cross-level interac-
tion examined whether the emptiness–impulsivity association is
different at varying levels of Mz. Finally, to examine differences
between precipitating feelings before impulsive thoughts, urges,
or behaviors (Hypothesis 6 [H6]), we fitted a two-way ANOVAs
with group as a between-subject factor and feeling as a within-
subject factor, one for each of the four types of urge/act: separately
for self-harm acts, self-harm urges, the most significant act (other
than the self-harm act, if existed), and the most significant urge
(other than the self-harm urge, if existed). Each significant effect
was followed up with Tukey-adjusted pairwise comparisons (for
more information see Section 2 in the online supplemental
materials).

Given the complexity of the models, multilevel models were built
in stages to verify that any modeling step did not substantially
change the findings. Effect sizes for multilevel effects were calcu-
lated as semipartial r (rs; Jaeger et al., 2017; Nakagawa &
Schielzeth, 2013) using package “r2glmm” in R. These effect
sizes represent the unique contribution of the predictor above
and beyond the contribution of all other predictors in the model
and are presented in absolute values. Effect sizes were interpreted
using Cohen (1992) for ANOVA and group differences. In lieu of
established guidelines for interpreting effect sizes in longitudinal
multilevel modeling, we interpreted the effect sizes using the guide-
lines established empirically by Orth et al. (2024) in the context of
cross-lagged panel models. Based on their findings, .03 was

4We initially considered several ways to aggregate the items, including a
weighted average that gives a higher weight to increasingly severe types of
impulsivity (i.e., thoughts vs. urges vs. behaviors within each impulsive
act) and also the sum of impulsive acts reported across diary entries. This con-
sideration was done a priori, before testing the hypotheses of the study.
Ultimately, we chose to use the sum of impulsive acts, because this measure
was more normally distributed at the within-person level than the other mea-
sure. Also, this measure was also used in previous work using this data set
(Coifman et al., 2012), which helped make our findings comparable to
those of Coifman et al. (2012).
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considered a small effect, .07 was considered a medium effect, and
.12 was considered a large effect.5

Results

The mean number of completed entries for the entire sample
was M= 74.97 (SD= 18.90, range 28–105) with no significant
group differences in the completed number of entries. One partic-
ipant’s RMET data were unavailable for technical reasons,
and they were therefore omitted from analyses involving RMET.
A detailed summary of hypotheses, analyses, and findings is
provided in Table S3 in the online supplemental materials
(Section 4).

H1: Group Differences in Emptiness (in Daily Life)

Estimated fixed and random effects from the multilevel model
examining group differences in emptiness in daily life are reported
in Table S1 in the online supplemental materials. The fixed effects
in the model indicated that the estimated level of emptiness was
1.40 (SE= 0.12) for the BPD group, 1.31 (SE= 0.13) for the
APD group, and 0.08 (SE= 0.12) for the healthy control (HC)
group; thus, consistent with our hypothesis, the BPD and APD
group showed a greater than zero level of emptiness, whereas the
HC group did not. In terms of group differences, the model revealed
a significant main effect of group, F(2, 150)= 37.21, p, .001.
Follow-up pairwise comparisons showed that both the BPD and
APD groups had higher levels of emptiness than the HC group—
BPD: t(150)= 7.90, p, .001, rs= .45 (.43, .46); APD: t(150)=
6.84, p, .001, rs= .40 (.38, .41). However, contrary to our hypoth-
esis, they did not significantly differ from one another, t(150)=
0.51, p= .61, rs= .03 (.01, .05).

H2: Group Differences in Mz (in the Lab)

For Mz assessed in the lab, a one-way ANOVA revealed no sig-
nificant main effect of group category, F(2, 150)= 1.88, p= .16,
suggesting that contrary to our hypothesis, all the groups shared sim-
ilar levels of Mz (HC: M= 28.20, SE= 0.55; BPD: M= 26.80,
SE= 0.53; APD: M= 26.80, SE= 0.60).

H3: Group Differences in Impulsivity (in Daily Life)

Estimated fixed and random effects from the multilevel model
examining group differences in impulsivity in daily life are
reported in Table S1 in the online supplemental materials. The
fixed effects in the model indicated that the estimated level of
impulsivity was 0.20 (SE= 0.03) for the BPD group, 0.11 (SE=
0.03) for the APD group, and 0.07 (SE= 0.03) for the HC
group; thus, consistent with our hypothesis, only the BPD group
showed a larger than zero impulsivity. In terms of group differ-
ences, the model revealed a significant main effect of group, F(2,
150)= 6.25, p= .003. Follow-up pairwise comparisons indicated
that consistent with our hypothesis, the BPD group exhibited a sig-
nificantly higher level of impulsivity compared to the HC and APD
groups, HC: t(150)= 3.49, p, .001, rs= .13 (.12, .15); APD:
t(150)= 2.09, p= .04, rs= .08 (.06, .10), whereas the APD and
HC groups did not significantly differ from one another,
t(150)= 1.19, p= .24, rs= .05 (.03, .06).

H4: TheModerating Role of the Group in the Association
Between Emptiness and Impulsivity in Daily Life

Estimated fixed and random effects from the multilevel model
examining the moderating role of the group in the association
between emptiness and impulsivity in daily life are reported
in Table 1 and Figure 1, below. As Figure 1 shows, the association
between emptiness and impulsivity was positive and significant in
the BPD, b= .03, t(11,312)= 2.75, p= .006, rs= .05 (.03, .07), and
the HC, b= .08, t(11,312)= 3.28, p= .001, rs= .04 (.02, .06),
groups but not in the APD group, b= .02, t(11,312)= 1.01,
p= .31, rs= .01 (.00, .03).Thus, consistent with our hypotheses,
when individuals with BPD or HC reported greater levels of empti-
ness relative to their baseline, they also tended to report greater levels
of impulsivity. When comparing groups in the strength of the asso-
ciation between emptiness and impulsivity, we found that the HC
group showed a significantly stronger association than the APD
group, t(11,312)= 2.31, p= .02, rs= .03 (.01, .05). In contrast,
the BPD group did not differ from the other groups—BPD vs.
APD: t(11,312)= 0.96, p= .34, rs= .01 (.00, .03); BPD vs. HC:
t(11,312)= 1.75, p= .08, rs= .02 (.00, .04). To conclude, in con-
trast to hypotheses, the emptiness–impulsivity association was not
significant in the APD group and in addition, group differences in
these associations were not in the expected direction.

H5: The Moderating Role of Mz in the Association
Between Emptiness and Impulsivity in Daily Life

Estimated fixed and random effects from the multilevel model
examining the moderating role of Mz in the association between
emptiness and impulsivity in daily life are reported in Table S2 in
the online supplemental materials. The fitted model revealed that,
as mentioned above, emptiness significantly predicted impulsivity,
b= .03, t(11,220)= 3.47, p, .001, rs= .05 (.03, .07), such that
greater emptiness predicted more impulsive behaviors. We also
found that Mz did not predict impulsivity, b=−.01, t(150)=
−1.51, p= .13, rs= .06 (.04, .08), and that, in contrast to our
hypotheses, Mz did not moderate the association between emptiness
and impulsivity, b= .00, t(11,220)= 1.21, p= .23, rs= .02 (.00,
.04). That is, individuals with higher levels of Mz did not show a
stronger (or weaker) association between emptiness and impulsive
behaviors, compared to those with lower levels of Mz.

H6: The Prevalence of Emptiness in Daily Life Before
Impulsive Thoughts, Urges, or Behaviors, Relative to
Other Feelings

Figure S1 in the online supplemental materials shows the average
levels of each feeling before impulsive urges and acts, separately for
each group. As the figure shows, descriptively, emptiness appears to
be one of the most prevalent precipitants of impulsivity (albeit not
the most prevalent one). Furthermore, the figure shows that the
level of emptiness was especially high before self-harm urges or

5 It should be noted that these effect sizes are calculated based on changes
in goodness-of-fit indices and, therefore, occasionally discrepancies between
these effects and significance tests can arise. In these cases, the significance
of an effect was determined based on the significance test rather than on the
size of the effect.
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acts, compared to other impulsive urges or behaviors. Full results of
the analyses comparing differences in the prevalence of various feel-
ings by feeling type and group are reported in Section 3 in the online
supplemental materials. Despite the visual impression mentioned
above, and contrary to our hypothesis, the ANOVAs and the
follow-up pairwise comparisons revealed that emptiness was not
uniquely associated with impulsivity, relative to other prevalent feel-
ings such as “angry” and “unreal,” either in the BPD group or in the
control groups.

Discussion

The study aimed to examine the association between emptiness,
impulsivity, and Mz in individuals with BPD compared to individ-
uals with APD and HC. The BPD and APD groups reported higher
levels of emptiness compared to the HC group. Additionally, the
BPD group exhibited higher levels of impulsivity compared to the
HC and APD groups. Greater emptiness significantly predicted
higher impulsivity in daily life in the BPD and HC groups but not
in the APD group. However, there were no group differences in
Mz, and Mz did not moderate the association between emptiness
and impulsivity. Below, we discuss these findings in detail.

Group Differences in Emptiness, Impulsivity, and Mz

As we expected, the BPD and APD groups reported higher levels
of emptiness compared to the HC group in daily life. These findings
support the notion that emptiness is more prevalent and pronounced
in individuals with BPD or other psychiatric disorders relative
to nonclinical populations (Grilo et al., 2001; Zanarini et al.,
2016) and may play a unique role in psychopathology, or at least
within PDs. Contrary to our hypothesis, although emptiness is

a defining criterion in BPD but not in APD (APA, 2013), there
was no significant difference in emptiness levels between the two
groups. This unexpected similarity may reflect shared features
between these disorders, such as heightened rejection sensitivity
and insecurity in close relationships (Berenson et al., 2016;
Romero-Canyas et al., 2010), as well as comorbidities with inter-
nalizing problems that may amplify this experience across both
groups. Further research comparing the phenomenology of empti-
ness across BPD, APD, and other psychiatric conditions, including
non-PDs, is essential to further elucidate its role and variability in
psychopathology.

The BPD group exhibited higher levels of impulsivity in daily life
compared to the HC andAPD groups, with no significant differences
observed between the latter two. This aligns with previous findings
from the same sample using different impulsivity measures
(Berenson et al., 2016), reinforcing the centrality of impulsive
behaviors in BPD. Unlike emptiness, which appears as a shared fea-
ture across both PDs, impulsivity emerges as a distinguishing char-
acteristic of BPD, and it seems that the manifestation and coping
mechanisms of those two differ due to distinct personality dynamics.
In BPD, emptiness is particularly intense and overwhelming, often
driving impulsive and maladaptive behaviors like self-harm or sub-
stance use as attempts to escape or manage distress (APA, 2013;
Lancer, 2019). Conversely, APD is marked by a quieter, persistent
sense of alienation, loneliness, and detachment, characterized by
constrained emotions, inhibited connections, and withdrawal into
solitude to minimize psychic pain (Millon, 2011, 2016). These dis-
tinctions highlight how emptiness interacts with different PDs, shap-
ing both emotional experiences and behavioral responses. Given the
harmful effects of impulsivity (Coifman et al., 2012), future studies

Figure 1
Correlations Between Momentary Emptiness and Momentary
Impulsivity Among HC and Participants With APD and BPD

Note. Higher scores indicate higher levels of emptiness and impulsivity.
HC= healthy controls; APD= avoidant personality disorder; BPD=
borderline personality disorder.

Table 1
Estimated Fixed and Random Effects From Multilevel Models
Examining the Moderating Role of Group on the Relationship
Between Emptiness and Impulsivity in Daily Life

Intercept and slope Fixed effects

Intercept
HC .07** (.03)
BPD .20*** (.03)
APD .11*** (.03)
BPD vs HC .13*** (.04)
APD vs HC .05 (.04)
BPD vs APD .08* (.04)

Slope of emptiness
HC .08** (.03)
BPD .03** (.01)
APD .02 (.02)
BPD vs HC .05 (.03)
APD vs HC .07* (.03)
BPD vs APD .02 (.02)

Intercept and slope Random effects

Level 1, residual .13
Level 1, autoregressive effect .08
Level 2, intercept .04
Level 2, slope .01
Level 2, intercept and slope (covariance) .01

Note. HC= healthy controls; BPD= borderline personality disorder;
APD= avoidant personality disorder.
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could focus on identifying key triggers, as well as protective factors
that may buffer against its negative outcomes.
Contrary to our hypothesis, we found no group differences in Mz

abilities. This null finding contrasts with several studies showingMz
impairments in BPD (Fonagy & Luyten, 2009; K. N. Levy et al.,
2006). However, other studies utilizing the RMET as an index of
Mz have shown conflicting results with some even reporting supe-
rior RMET performance in BPD (See Bora, 2021; Fertuck et al.,
2009; Johnson et al., 2022). Therefore, our study adds another
null result to a mixed literature regarding between-group differences
in this task, which should caution us regarding the use of the RMET
for this purpose. Indeed, a growing number of authors have argued
that the RMET should be seen less as an index ofMz per se andmore
as an emotion perception measure (Kittel et al., 2022). Others have
raised concerns regarding the uncertain validity of several RMET
items (Higgins et al., 2023, 2024). On the other hand, proponents
have emphasized its substantial external validity and cautioned
against overly negative conclusions regarding its utility (Murphy
& Hall, 2024). Taking together, despite this instrument’s popu-
larity and ease of administration, other measures, such as the
Reflective-Functioning Scale (RFS; Fonagy et al., 1998), may be
better suited for studying Mz in BPD. Also, to truly explore the
role of Mz in BPD, it is important to examine it in daily life and
not only in lab. For example, a recent study utilized the RFS to
code narrative data collected in an EMA study (Steinberg et al.,
2024). Such assessment allows examining group differences in
both levels of Mz and fluctuations in it (e.g., in the degree to
which Mz abilities are stable across time). Indeed, Steinberg et al.
(2024) found that greater fluctuations in Mz may be particularly
associated with greater BPD features.

The Association Between Emptiness and Impulsivity
With Group as a Moderator

To our knowledge, this is the first study to examine emptiness in
daily life using EMAs, especially concerning impulsivity. We found
that emptiness was positively associated with impulsivity in both the
BPD andHC groups but not in the APD group. Thus, consistent with
our hypotheses, when individuals with BPD or HC reported greater
levels of emptiness relative to their baseline, they also tended to
report greater levels of impulsivity. Our findings support the possible
detrimental effects of emptiness in daily life and extend previous
findings showing that emptiness in BPD is associated with depres-
sion, self-harm, and other impulsive behaviors (Brickman et al.,
2014; Lloyd et al., 2007; Roos et al., 2015). The study by Snir et
al. (2015) elaborates on this by examining the explicit and inferred
motives behind NSSI, a form of impulsive behavior, revealing that
internally directed motives are predominant. This suggests that the
experience of emptiness may indeed trigger impulsive acts like
NSSI as a coping mechanism. Moreover, Snir et al. (2015) observed
that both affective and interpersonal distress decreased following
NSSI urges, even in the absence of an act, indicating that the urge
itself—possibly driven by emptiness—may temporarily mitigate
distress. This underscores the complex relationship between empti-
ness, impulsivity, and NSSI. Similarly, Lancer’s (2019) review
highlights how distractions, addictions, and externalizing behaviors
provide only fleeting relief from emptiness, often leading to height-
ened alienation and a return of loneliness, emptiness, and depres-
sion, perpetuating a vicious cycle. To better establish the time

order of the emptiness–impulsivity association, future studies can
utilize more intensive data collection designs, measuring emptiness
and impulsivity in shorter time intervals between assessments.
Additionally, dynamic modeling approaches (Hamaker et al.,
2018) could explore bidirectional associations (i.e., a vicious cycle
model) between emptiness and impulsivity.

Our group-based analyses revealed that even when emptiness is
less prevalent, as in the HC group, it can still be linked to impulsiv-
ity. This supports the conceptualization of emptiness as a trans-
diagnostic risk factor (Konjusha et al., 2021). However, this
perspective must address the surprising finding of a null associa-
tion between emptiness and impulsivity in the APD group.
Combining the observation that individuals with APD exhibit
lower overall impulsivity compared to those with BPD, with our
finding that some APD individuals experience high levels of emp-
tiness without it being linked to impulsivity, suggests a broader
application of this trans-diagnostic perspective. This pattern may
reflect their strong aforementioned inhibitory control and tendency
to internalize rather than externalize distress (Millon, 2011, 2016).
In essence, while emptiness may trigger impulsivity in some cases,
factors like strong inhibitory control in APD could moderate
this link. This underscores the importance of further investigating
moderating factors to develop more targeted and effective
interventions.

Mz as a Moderator of the Association Between Emptiness
and Impulsivity

In contrast to our hypotheses, the moderating role of Mz in the
emptiness–impulsivity association was not supported by the find-
ings. Specifically, the association between emptiness and impulsiv-
ity was not weaker among individuals with higher levels of Mz.
This challenges the view of Mz as a buffer for intense emotions
and maladaptive consequences (Fonagy & Bateman, 2016;
Fonagy & Luyten, 2009). It also contrasts with a study by Miller
et al. (2021), which found that individuals unaware of a link between
emptiness and impulsivity were more likely to engage in maladap-
tive coping strategies to relieve emptiness. This study highlighted
how most participants found chronic emptiness distressing and
sought to alleviate it through either maladaptive or, when aware of
the link, adaptive coping strategies. These findings suggest the
need for interventions fostering this awareness, such as
mentalization-based therapy (MBT; Daubney & Bateman, 2015).
MBT helps individuals recognize, process, and regulate emotional
states and has shown to yield significant effect sizes in reducing
symptoms of BPD, as highlighted in meta-analyses and systematic
reviews (Hajek Gross et al., 2024; Stoffers-Winterling et al., 2022;
Vogt & Norman, 2019), including impulsivity, self-harm, and suici-
dality (e.g., g=−.82 in for self-harm; Hajek Gross et al., 2024).
These findings underscore the therapeutic value of improving Mz
capacities to mitigate those symptoms associated with BPD.

The lack of a moderating effect of Mz may be attributable to our
use of RMETas ameasure ofMz. As noted, the RMET has uncertain
validity (Higgins et al., 2023, 2024), and does not capture fluctua-
tions in Mz in naturalistic settings. For recent naturalistic assess-
ments of Mz see Kivity et al. (2021) and Steinberg et al. (2024). It
is also worth noting that although theoretically the claim that Mz
moderates the association between emptiness and impulsivity may
be true, in practice participants may not be able to recognize that
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they feel emptiness or to link the impulsivity to this feeling, as such
awareness requires adequate Mz capacities.
It is also possible that general Mz abilities are not directly respon-

sible for the buffering effect on emptiness–impulsivity dynamics;
instead, it may be that one’s capacity to specifically mentalize
their experience of emptiness would serve as such a buffer. This
idea aligns with growing evidence that Mz tends to vary by symptom
or disorder (e.g., depression: Ekeblad et al., 2016; panic: Rudden
et al., 2006; posttraumatic disorder: Berthelot et al., 2015; Milrod
et al., 2020). Emptiness-specific Mz involves an individual’s ability
to understand the nature of their emptiness, what it stems from, how
it unfolds over time, and what effects it has on other symptoms. The
construct may be more relevant for examining how Mz reduces neg-
ative behaviors linked to emptiness. For instance, recognizing emp-
tiness as transient could reduce the urge to engage in extreme
measures in order to avoid it.

The Relative Prevalence of Emptiness Prior to
Impulsivity in Daily Life

Descriptively, we found that emptiness was a prevalent trigger for
impulsivity, particularly before self-harm urges or acts. Contrary to
our hypothesis, the pairwise comparisons revealed that emptiness
was not uniquely prevalent before impulsivity compared to other
feelings such as anger, feeling grounded, or feeling unreal. The
lack of specificity of emptiness before self-harm is partly in line
with previous research, which found that, in terms of emotional
states preceding NSSI, patients gave the highest ratings to strong ten-
sion and pressure, followed by emptiness, loneliness, guilt, depres-
sion, dejection, and sadness (Kleindienst et al., 2008). In line with
the conceptualization of emptiness as an absence of feeling or pur-
pose (Price et al., 2022), emptiness can be understood in two
ways: as an aversive state that people want to escape from, or as a
dissociative state of low arousal that people may want to intensify
(Blasco-Fontecilla et al., 2012; Price et al., 2022). These two moti-
vations not to feel empty may explain the appearance of impulsive
behaviors. Interestingly, we did not find a significant difference in
the prevalence of emptiness before impulsivity between the BPD
group and controls6, suggesting the need for future research to
explore a range of emotions and their link to impulsivity in short
timeframes. Given its persistence and centrality in BPD (Zanarini
et al., 2016), further research could examine whether emptiness
functions differently in chronic versus acute contexts of impulsivity.
Additionally, feelings related to dissociation, such as feeling unreal
or disconnection from one’s body, emerged as potentially significant
in predicting impulsivity and warrant further investigation.

Limitations and Future Directions

Several limitations should be considered when interpreting the
findings of the current study. First, the small size of our APD
group limited the statistical power to detect differences between
this group and the BPD and HC groups. Second, it remains unclear
whether our findings generalize to a clinical sample of individuals
with a psychiatric diagnosis that does not involve PD (e.g., depres-
sive and anxiety disorders). Third, the RMET’s narrow conce-
ptual scope and its potential lack of ecological validity may have
restricted its ability to capture subtler individual differences in
Mz. To address this limitation, future research should consider

employing more comprehensive tools that assess broader aspects
of Mz. Additionally, focusing on emptiness-specific Mz (in addition
to general Mz) or momentary fluctuations in Mz could provide a
more nuanced understanding of the interplay between emptiness
and impulsivity. Fourth, the study’s reliance on single-item mea-
sures of emptiness may have oversimplified a multifaceted construct.
To deepen our understanding, future research should incorporate
multiitem scales for assessing emptiness (e.g., Price et al., 2022).
Lastly, future research could exam a broader array of self-destructive
behaviors such as reckless driving, temper outbursts, or destruction
of property, offering a more comprehensive examination of the asso-
ciation between emptiness and impulsive and maladaptive behaviors.

Implications and Concluding Comments

This study advances understanding of the interplay between empti-
ness, impulsivity, and Mz in the daily lives of individuals with BPD
compared to controls. It highlights the centrality of emptiness in BPD
and its strong associations with impulsivity, aligning with existing lit-
erature. To our knowledge, this is the first study to examine this rela-
tionship using EMA rather than cross-sectional methods, a key
distinction given the hypothesized dynamic nature of these associa-
tions. As Santangelo et al. (2014) emphasized, additional EMA
research on BPD symptomatology, including emptiness, is essential
for capturing how these symptoms unfold over time in real-world con-
texts. By operationalizing the dynamic nature of emptiness in daily
life, our findings address a critical theoretical and empirical gap, shed-
ding light on its antecedents and consequences in BPD. While less
common in nonpsychiatric populations, emptiness is still linked to
impulsive and maladaptive behaviors, supporting its transdiagnostic
relevance beyond BPD and personality pathology. Clinically, these
findings underscore the need for interventions targeting emptiness
specifically, promoting adaptive coping strategies and reducing nega-
tive outcomes such as self-harm and risky behaviors.
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