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Abstract 

Background The emotional regulation process plays a pivotal role in daily-life functioning, modulating goal-directed 
and adaptive behavior. Conversely, altering this cognitive function can disrupt self-regulation and bring emotional 
dysregulation. Emotional instability could represent a core characteristic of BPD, also modulating the BPD symptom’s 
onset. This systematic review aims to summarize the existing literature reporting the role of emotional instability in 
BPD to better define the role of the impairment of the emotional processes in the onset of the cognitive and behavio-
ral symptoms of this complex mental disorder.

Methods MEDLINE, Scopus and Web of Science were independently searched for relevant studies. Eligible studies 
had to be identifiable through database searching, published and accessible. This systematic review was conducted 
according to PRISMA guidelines. The search period was from 2012 to 14 September 2022.

Results A pool of 120 studies was identified, out of which 11 met the selection criteria and were included. Overall, 
the studies confirm a relationship between emotional instability and borderline personality disorder.

Conclusions The evidences retrieved seem to point out the role of the emotional impairment not only in worsening 
of the disorder, but could also be one of the risk factors for its onset.
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Introduction
The emotional regulation process, the analysis of the 
emotional stimuli, and the consequent elicited responses 
plays a pivotal role in human behavior [1–3]. Numerous 
studies have indicated how the emotional process mod-
ulates and ensures, additionally to other cognitive pro-
cesses (i.e., executive functions), a goal-directed, flexible, 

and adaptive behavior [4–7]. Moreover, through this 
sophisticated cognitive function, individuals can mod-
ulate both magnitude and type of their emotional 
responses secondarily to the cognitive appraisal of envi-
ronmental feedback [8, 9]. It follows that this process is 
related to normal daily-life functioning. Conversely, an 
alteration of the emotional process can disrupt the self-
regulation process and bring out emotional dysregu-
lation. A large body of literature has highlighted how a 
prolonged alteration of this cognitive process can cause 
emotional distress and severe mental disorders, includ-
ing anxiety and mood disorders [10–12], post-traumatic 
stress disorder [13, 14], eating disorder, and substance 
abuse [15, 16].
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Diagnostic and statistical manual of mental disorders, 
5th edition (DSM-V) defines the construct of emotional 
instability or affective lability, as “unstable emotional 
experiences and frequent mood changes; emotions that 
are easily aroused, intense, and/or out proportion to 
events and circumstance” [17], including it in the affec-
tive diagnostic criteria for borderline personality disorder 
(BPD).

According to Putnam and Silk [18], emotional instabil-
ity, or dysregulation, could represent a core characteristic 
of BPD, also modulating the predisposition for the BPD 
symptoms onset [19–21]. The clinical features of BPD are 
characterized by a specific pattern of signs including the 
dysregulation of the interpersonal relationship, impulse 
control, impulse aggression, suicidal tendency, and per-
vasive emotional instability [22]. Typically, in this dis-
order, the alteration of the emotional process results in 
a strong and negatively connoted affective response that 
includes terror, panic, shame, pain, and anger [23]. More-
over, patients experiencing a dysfunctional mood reactiv-
ity, rapidly switch from dysphoric states to euthymia and 
vice versa [24], as well as an over-reactivity and sensitivity 
to emotional trigger [25]. Additionally, similarly to other 
neurological and mental disorders also characterized by 
emotional dysfunction [26–28], in BPD emotional insta-
bility does not allow engage adaptive strategies of emo-
tion regulation, freezing individuals to dysfunctional 
behaviors and maladaptive coping strategies (i.e., impul-
sive suicidal behaviors, rumination, thought suppression) 
[29].

In addition to emotion instability, interpersonal impair-
ment, and impulsiveness, the dysregulation in metalliz-
ing process has been proposed as a core domain in BPD 
[30, 31]. Typically, mentalizing is referred to as the abil-
ity to understand the mental state of one’s own and oth-
ers and which one can explain the behavior of others and 
ourselves [32]. Conversely, an alteration of this cognitive 
process can result in impairment in mindreading ability, 
also dysregulated in the BPD [33]. Therefore, this pro-
cess has a strong adaptive meaning, also modulating both 
social and interpersonal interaction.

According to Fogany and colleagues [34], impaired 
mentalization is central in BPD. Similarly, Bateman and 
Fonagy [35] argue that a dysfunction in the mentalizing 
capacity, which could underlie the poor quality of social 
interactions in patients with BPD, is a core feature of this 
mental disorder and also results in an impairment in the 
ability to elaborate emotional stimuli, emotional regula-
tion, and managing impulsivity. It follows that promot-
ing and stimulating the development of mentalizing 
in BPD through structured intervention protocols can 
improve the capacity of the patients to self-regulate their 

emotional states with positive consequences on interper-
sonal and social interaction and, therefore, on the quality 
of one’s life.

In light of this, given the key role that both emotions 
and the correct processing of emotional environmental 
stimuli have in the regulation of individual behavior and 
interaction with others, it is essential to clarify how these 
cognitive processes are dysregulated in those mental ill-
nesses in which they represent one of the most invalidat-
ing aspects.

In the present systematic review, we aimed at sum-
marizing the existing literature reporting the core role 
of emotional instability in BPD, highlighting the impact 
that the dysregulation of the emotional processes have 
on the onset of the cognitive and behavioral symptoms 
of BPD and how the impairment of the ability to process-
ing emotion stimuli can negatively alternate the global 
functioning of the patients with BPD. Considering the 
pervasive role of emotional instability in the stabilization 
of this mental disease and the consequent impact on the 
patient’s quality of life, bringing out the specificity of the 
dysregulation of this cognitive process can promote the 
development of ad hoc treatment for BPD.

Methods
We conduct a systematic review according to “Preferred 
Reporting Items for Systematic Review and Meta-Anal-
yses” (PRISMA) guidelines which were update in 2020 
[36].

Search strategy and study selection
We combined the keywords “emotional instability”, “emo-
tional dysregulation”, and “borderline personality disor-
der” joined by the Boolean operator AND, and searched 
on Scopus, MEDLINE, and Web of Science. The search 
period was from 2012 to 14 September 2022.

In a two-step blinded process, 3 raters (D.A.G., D.S.R. 
and B.T.) selected the records. Firstly, the raters examined 
the title and abstract and, subsequently, based on the ref-
erence’s eligibility, they examined full references. In the 
article selection process, all records were assessed by the 
raters, and, if they were not in agreement, the article was 
not included in the systematic review.

Inclusion criteria
The full text was considered eligible if respecting the fol-
lowing criteria: 1) to be a primary study fully published 
(case reports and series, reviews, and editorials were not 
included); 2) to include patients with BPD; 3) to investi-
gate the construct of emotional instability in BPD. The 
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search was limited to English-language publications and 
human samples.

Exclusion criteria
Conducting the reports analysis, we excluded studies 
which were defined not relevant to the aim of the sys-
tematic review. Moreover, all preprint and incomplete or 
unpublished studies were not included in this systematic 
review. Design studies such as “letter”, “feature article”, 
“commentary”, “short communication”, and “abstract”, 
were excluded as well.

Data extraction and analysis
Data extraction was performed independently by D.A.G., 
D.S.R. and B.T. S.V. approved the selected articles. The 
researchers used a Microsoft Excel electronic spread-
sheet to extract and collect the following data: (1) first 
author name; (2) journal; (3) year of publication; (4) study 
design; (5) objectives of the study, sample size; (6) ques-
tionnaire of assessment; (7) main study finding. Finally, 
extracted data were stored in a computerized database.

Quality assessment
The quality of studies was evaluated independently by 
D.A.G. and D.S.R. and S.V. using Newcastle Ottawa Scale 
(NOS). Potential discrepancies during article selection 
were solved by confrontation. Finally, studies found to be 
non-satisfactory according to NOS tool were excluded.

Results
Literature search
The database search identified 120 records. After dupli-
cate removal, 105 articles were screened for eligibility. 
Secondarily to this step, 94 articles were excluded. The 
full text of the remaining articles was examined. Finally, 
11 articles [37–47] published from 2012 to 2022 were 
included in the database and considered for this review. 
The process of the study selection is illustrated in Fig. 1.

The search line syntax and the main characteristics of 
the assessed studies are shown in Additional files 1, 2.

The search was focused on the role of emotional insta-
bility in BPD, especially on the intrinsic features that this 
cognitive dysregulation assumes in this mental disorder.

Martino et  al. gathered data from the comparison 
between 44 younger and 49 older BPD patients, found-
ing that, in general, both groups reported similar levels of 
emotional dysregulation and impairment of social func-
tioning. Moreover, the similar dysregulation in emotional 
process obtained from older and younger groups showed 
severe impairment in the emotion regulation strategies. 

This seems to confirm how, independently the age of the 
patient, in BPD, exists a pervasive and time-independent 
emotional instability. According to the authors, emo-
tional instability could be configured as a stable feature 
in BPD patients. Therefore, emotional dysfunction will 
lead to errors in the processing of emotional stimuli and 
to non-adaptive behaviors [37].

The over the time stability of the emotional dysregu-
lation in BPD is also reported in a longitudinal study in 
which the authors have investigated this factor in BPD 
patients over the course of 12 months. Specifically, Stepp 
and colleagues have hypothesized that the development 
trajectory of emotional impairment, in this time window, 
can predict global BPD features. The results showed an 
increase in emotional dysregulation over time and how 
this factor fully mediates the BPD severity symptoms at 
baseline and at 12-month follow-up. These specific emo-
tional impairment features define emotional instability as 
an underlying factor and a maintenance mechanism of 
the BPD [38].

In a longitudinal study to investigate the potential 
predictors of the poor clinical course of BPD, Yen et  al. 
found that, in general, the number of BPD symptoms 
negatively predicts the clinical disease course (OR: 1.43; 
95% CI 1.05–1.95; p: 0.02). Interestingly, stronger asso-
ciation, in this analysis model, emerges when considering 
the affective dysregulation factor (OR: 1.49; 95% CI 1.13–
1.98; p: < 0.01). These results confirm the centrality of the 
emotional dysregulation process in BPD [39].

In daily-life functioning, individuals with BPD experi-
ment with unstable interpersonal relationships. Altered 
and non-adaptive emotional responses to interpersonal 
and environmental stressors, associated with emotional 
instability, may explain this behavior and psychological 
impairment. This feature of BPD becomes even more 
evident when subject has to process negative stimuli (i.e., 
stressors). In this situation, individuals with BPD show a 
slow return to baseline. This is what Hepp et al. revealed 
explaining how an altered ability to regulate emotional 
responses and manage interpersonal stressors may con-
tribute to an increase in the severity of BPD symptoms 
[40].

Houben et al. proposed that the emotional instability of 
BPD can be explained by an "emotional switching" pro-
cess consisting of a rapidly and strong change between 
negative and positive emotions that occur in daily func-
tioning. Analyzing data from 30 BPD patients and 28 
controls, the authors found a specific effect that explains 
how affective instability in BPD patients is characterized 
by a larger "emotional switching" from negative to posi-
tive emotional states and vice versa when compared with 
controls [41].
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Interestingly, in another study by Houben and col-
leagues, the aforementioned “emotional switching” also 
emerges in the other clinical groups investigated. (i.e., 
bulimia nervosa and post-traumatic stress disorders). 
[42].

Kobeleva et al. highlighted the negative role that unsta-
ble relationship, non-adaptive anger response, and affec-
tive instability has in the daily life of individuals with 
BPD, found a significant difference between BPD and 
control groups showing emotion-specific alteration dur-
ing the evaluation of happy and fearful faces in the BPD 
patients [43].

Dick & Suvak investigated the possible relationship 
between language-based variables (i.e., vocabulary, 
semantic arousal, and valence focus) and emotional 
responses. The study found that language ability posi-
tively modulates the emotion generation process, 
highlighting how language is a pivotal factor in the 
emotional instability and how a vocabulary increased 
competence could play a protective role mitigating the 
negative effect of emotional process dysregulation in 
BPD [44].

Regarding the relationship between the sever-
ity degree of emotional dysregulation and cognitive 
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impairment, Liu and colleagues examine how emo-
tional instability modulates the working memory (WM) 
performance on BPD by using event-related poten-
tials (ERPs). Despite no differences found on behavio-
ral results between BPD patients and control subjects, 
the lower P3 amplitude and longer N2 latency in BPD 
group seemed to reveal an altered neural activity in 
WM sub-components [45].

Ruocco et al. [46] conducted a meta-analysis exploring 
the neural dysfunction that underlines emotional altera-
tion in BPD. The results indicated that BPD patients, with 
respect to control subjects, showed greater neural acti-
vation both in the insula and posterior cingulate cortex. 
Conversely, patients showed less activation than the con-
trol group in a neural network including amygdala-dor-
solateral PFC.

Taking into account the centrality of emotional insta-
bility in BPD, Richetin et  al. [47] conducted a network 
analysis on the 9-criteria BPD structure to explore their 
possible relationship both in BPD and control groups. 
Results confirm that emotional dysfunction, with the 
effort to avoid abandonment, and identity disorder, 
plays a pivotal role in the maintenance of core symptoms 
of BPD and represents a fundamental feature in BPD 
diagnosis.

Discussion
In the present systematic review, we evaluated the role of 
emotional instability in BPD to stress the negative impact 
that the dysregulation of this cognitive process can have 
on daily-life functioning. Overall, the literature of the 
last decade confirmed an intrinsic relationship between 
emotional instability and BPD. Indeed, a large number of 
researches examined have indicated how, in individuals 
with BPD, this impaired cognitive function contributes to 
making worse the disease, both in the young and elderly. 
Moreover, this BPD feature represents, among other 
things, one of the risk factors potentially involved in the 
disease onset [48].

In light of this, based on the neural correlates of emo-
tional process and BPD [29, 49, 50], future studies could 
aim at developing ad hoc cognitive assessment proto-
cols for the early detection of emotional process impair-
ment. The functional neuroimaging studies conducted 
to investigate emotional processing in BPD showed that 
emotional instability in BPD is related to a specific dys-
regulation activity pattern that results in a decrease in 
prefrontal cortex activation and enhanced insula and 
amygdala activity [51, 52]. Moreover, the structural MRI 
studies suggest that patients with BPD, with respect 
to control, showed a decreased volume in the amyg-
dala, orbitofrontal cortex, anterior cingulate cortex, and 

hippocampus [53, 54], brain areas typically involved in 
emotional stimuli processing and emotional response 
elaborating.

Considering that emotional instability and maladaptive 
emotional responses define the dysregulation of affec-
tive in BPD and that this dysfunction pattern may appear 
in early periods of development [55–57], future studies 
could clarify the specific mechanism involved, during 
childhood, in the dysregulation of the entire emotional 
process. For example, Selby et  al. [58] highlighted that 
the perception of emotional parental invalidation during 
childhood mediates the relationship between BPD fea-
tures and romantic relationship dysfunction. However, 
more data are needed to explain both the development 
and maintenance mechanisms of the disease.

With regard to the development of novel cognitive 
tasks to assess the emotional functioning in BPD, an 
interesting finding emerged in Huben et al. [41, 42]. The 
authors introduce the “emotional switching” process in 
BPD, describing how the rapidly emotional switch from 
negative to positive affect and vice versa. Changing emo-
tional state, also change mental set. The shift from dif-
ferent mental set is mediated by the process of executive 
attention and attentional switching [59–61]. Typically, 
one of the most widely used paradigms for the study and 
measurement of mental set-shifting processes is task-
switching [62]. A modified version of the task-switching 
protocol that includes emotionally connoted stimuli [63] 
could be implemented for the assessment of the “emo-
tional switching” in BPD.

Conclusions
Taken together, evidence accumulated so far supports 
the pivotal role of emotional instability in the develop-
ment and maintenance of BPD: the impaired processing 
of emotional and environmental (i.e., stressors) stimuli 
negatively mediate the behavior of the patients with BPD, 
with a strong impact on daily-life functioning.

The pervasive symptomatology pattern of this men-
tal disorder, in which the emotion instability represents 
a core and stable disease feature, represent an important 
public health problem. A large body of literature high-
lights a prevalence of BPD between 0.2 and 1.8%, [64, 65] 
reporting the presence of suicidal behavior in 69–80% 
of patients [66]. These data confirm the importance of 
assessing the emotional impairment in BPD, in order to 
identify the specific features it assumes in this mental 
disorder and detect focused therapies can early improve 
the global functioning of these patients.

To this end, the development of new neuropsycho-
logical assessment tools could help clinicians in planning 
better therapeutic strategies and patient management.
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Strengths and limitations
The present review reported the results of the complex 
relationship between BPD and emotional instability, 
with a, update to the previous review [52]. The strength 
of this review is given by the methodological approach 
used during all steps, from data collection to the quality 
assessment of included studies.

The limitation of the present review may be repre-
sented by the inclusion of the studies that have assessed 
patients with BPD during COVID-19 pandemic. This 
aspect could have modulated, through complex mecha-
nisms still under examination, the entire emotional 
process and, specifically, the features of emotional dys-
regulation in BPD.
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