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ABSTRACT
Numerous studies have identified neurocognitive impairments in borderline

personality disorder (BPD), particularly in executive functions (EF). However,
findings have been inconsistent. This study aimed to evaluate the
neuropsychological functioning of a clinical sample of women diagnosed with
BPD receiving outpatient treatment. A total of 71 women (M(SD) = 28.5(6.5)
years) were assessed using standardized neuropsychological tests measuring
attention, memory, and EF, including the Trail Making Test, Stroop Test, Symbol
Digit Modalities Test, Digit Span, Verbal Fluency, and Rey Auditory Verbal
Learning Test. The results indicate widespread impairments in attention,
processing speed, cognitive flexibility, and inhibitory control, while verbal
fluency and working memory remained within normative limits. Learning and
memory performance exhibited a progressive decline over time compared to
normative data. These findings support the hypothesis that young adult women
with BPD experience broad neuropsychological impairments, with relative
preservation in some cognitive domains. The observed decline in learning
capacity underscores the need for tailored neuropsychological rehabilitation
programs and psychotherapeutic adaptations to mitigate cognitive difficulties in
this population.
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RESUMEN

Numerosos estudios han identificado deterioro neurocognitivo en el trastorno limite de la personalidad (TLP),
particularmente en las funciones ejecutivas (FE). Sin embargo, los hallazgos han sido inconsistentes. Este estudio tuvo como
objetivo analizar el funcionamiento neuropsicolégico en una muestra clinica de mujeres con diagndstico de TLP en
tratamiento ambulatorio. Se evalué a 71 mujeres (M(DE) = 28.5(6.5) afios) mediante pruebas neuropsicolégicas
estandarizadas para medir atencidon, memoria y FE, utilizando el Trail Making Test, Stroop Test, Symbol Digit Modalities Test,
Span de Digitos, Fluencia Verbal y Rey Auditory Verbal Learning Test. Los resultados evidenciaron dificultades generalizadas
en atencion, velocidad de procesamiento, flexibilidad cognitiva y control inhibitorio, mientras que la fluidez verbal y la
memoria de trabajo se mantuvieron dentro de los limites normativos. El rendimiento en aprendizaje y memoria mostré un
deterioro progresivo en comparacion con los datos normativos. Estos hallazgos respaldan la hipdtesis de que las mujeres
jovenes con TLP presentan alteraciones neuropsicoldgicas extendidas, con una relativa preservacidon en algunos dominios
cognitivos. El deterioro observado en la capacidad de aprendizaje subraya la necesidad de implementar programas
especificos de rehabilitacion neuropsicoldgica y adaptar las intervenciones psicoterapéuticas para mitigar las dificultades
cognitivas en esta poblacién

RESUMO

Diversos estudos identificaram comprometimento neurocognitivo no transtorno de personalidade limitrofe (TPB),
principalmente nas fun¢Oes executivas (FE). Entretanto, os resultados tém sido inconsistentes. O objetivo deste estudo foi
analisar o funcionamento neuropsicolégico em uma amostra clinica de mulheres com diagndstico de TPB em tratamento
ambulatorial. Setenta e uma mulheres (M(SD) = 28,5(6,5) anos) foram avaliadas por meio de testes neuropsicoldgicos
padronizados para medir a atengdo, a memaria e as FE, usando o Trail Making Test, o Stroop Test, o Symbol Digit Modalities
Test, o Digit Span, a Fluéncia Verbal e o Rey Auditory Verbal Learning Test. Os resultados mostraram dificuldades
generalizadas na atengao, velocidade de processamento, flexibilidade cognitiva e controle inibitério, enquanto a fluéncia
verbal e a memdria de trabalho permaneceram dentro dos limites normativos. O desempenho em aprendizado e memodria
apresentou deterioragdo progressiva em comparagdo com os dados normativos. Esses achados apdiam a hipdtese de que as
mulheres jovens com TPB apresentam deficiéncias neuropsicolégicas generalizadas, com relativa preservagdo em alguns
dominios cognitivos. O prejuizo observado na capacidade de aprendizado ressalta a necessidade de implementar programas
especificos de reabilitagdo neuropsicoldgica e adaptar intervengdes psicoterapéuticas para atenuar as dificuldades cognitivas
nessa populacgdo.

CLINICAL AND EPIDEMIOLOGICAL ASPECTS OF BPD

Borderline Personality Disorder (BPD) is a complex psychiatric condition that typically emerges during adolescence and
becomes fully manifest in early adulthood (Bohus et al., 2021; Winsper, 2021). Clinically, BPD is characterized by persistent
emotional dysregulation, marked impulsivity, and engagement in high-risk behaviors, including suicide attempts, self-harm,
and substance abuse. Additionally, individuals with BPD frequently exhibit identity disturbances, instability in personal goals
and interpersonal relationships, and cognitive dysfunctions, including dissociative symptoms and transient paranoid ideation
triggered by stress (American Psychiatric Association [APA], 2022; Leichsenring et al., 2023, 2024).

Although symptom remission is possible, BPD frequently leads to long-term functional and psychosocial impairment,
particularly among women (Alvarez-Tomas et al., 2019; Culina et al., 2024). The estimated prevalence of BPD in the general
population ranges from 1% to 3%, yet it is disproportionately represented in clinical settings (APA, 2022; Jin, 2023). While
women account for up to 75% of diagnosed cases, some studies suggest that this sex-based prevalence estimate may be
influenced by diagnostic biases or methodological limitations (Bozzatello et al., 2024).

BPD is highly comorbid with other psychiatric disorders, including mood and anxiety disorders, substance use disorders,
eating disorders, post-traumatic stress disorder (PTSD), and attention-deficit/hyperactivity disorder (ADHD) (APA, 2022). It
also frequently coexists with other personality disorders (Shah & Zanarini, 2018), further complicating its clinical presentation
and treatment.
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NEUROPSYCHOLOGY OF BPD: EXECUTIVE DYSFUNCTION AND COGNITIVE IMPAIRMENTS

The neuropsychological aspects of BPD have been a subject of clinical interest for decades (Burgess, 1991; Ruocco, 2005).
Research has increasingly emphasized executive functions (EFs) as a key factor in the etiopathogenesis and progression of
BPD (Folesani et al., 2022; Mosiolek et al., 2018). EFs have been proposed as a potential endophenotype or neurobiological
marker underlying the disorder (Nigg et al., 2017; Xiao et al., 2024).

EFs constitute a multidimensional cognitive construct involving a set of interrelated processes that regulate goal-directed
behavior, reinforcement-based learning, and adaptive responses to contextual demands (Koechlin, 2016; Miyake et al.,
2000). Factorial models classify EFs into three core domains: inhibition (inhibitory control), updating (working memory), and
shifting (cognitive flexibility), which together support problem-solving, reasoning, and planning—critical skills for cognitive
and behavioral adaptation (Diamond, 2013, 2020).

Neuropsychological deficits in BPD have been strongly associated with executive dysfunction (Gvirts et al., 2012; Haaland et
al., 2009; Lopez-Villatoro et al., 2023). Some studies suggest that impairments in inhibitory control (Silbersweig et al., 2007),
working memory (Hagenhoff et al., 2013), and cognitive flexibility (Nilsson et al., 2021) may be pathognomonic of BPD,
shaping its core behavioral manifestations.

Moreover, deficits in inhibitory control have been linked to self-harming behaviors (Ruocco, 2005; Ruocco et al., 2012;
Ruocco & Carcone, 2016). Non-Suicidal Self-Injury (NSSI) has also been associated with deficits in cognitive flexibility (Nilsson
et al,, 2021; Wang et al., 2023) and impairments in attentional shifting (Drabble et al., 2014).

Beyond self-harming behaviors, individuals with BPD exhibit significant deficits in planning, decision-making, and decision
quality (Bajzat et al., 2023; Lopez-Villatoro et al., 2020; Ruocco, 2005). Executive dysfunction, particularly in cognitive control,
problem-solving, decision-making, and memory processes, has been strongly associated with increased suicidality (da Silva et
al., 2018; LeGris et al., 2012; Richard-Devantoy et al., 2014, 2015; Rutter et al., 2020) and reduced treatment adherence (Mak
& Lam, 2013).

Neuroimaging studies further support the involvement of executive dysfunction in BPD, revealing functional impairments in
prefrontal and limbic regions (Chan et al., 2020; Franczak et al., 2024; Yang et al.,2016). These neural alterations are believed
to contribute to the cognitive and emotional dysregulation characteristic of the disorder.

CONTROVERSIES AND ALTERNATIVE EXPLANATIONS

Despite strong evidence linking executive dysfunction to BPD, its role in the disorder remains a subject of debate. Some
studies report no significant differences between individuals with BPD and the general population in key domains such as
inhibitory control and cognitive flexibility (Hurtado et al., 2016; Kunert et al., 2003). These findings suggest that executive
dysfunction in BPD may be influenced by co-occurring psychological factors rather than constituting a core feature of the
disorder (Unoka & Richman, 2016).

Additionally, some studies have questioned the specificity of EF deficits in BPD. A meta-analysis by Leichsenring et al. (2023)
reported heterogeneous findings, suggesting that observed neuropsychological impairments may not be unique to BPD but
rather reflect shared deficits across various psychiatric conditions.

While some neuropsychological tests have shown potential utility in identifying behavioral profiles (Kaplan, 2020; Pifieiro et
al., 2008; Ruocco, 2005), no consistent or distinct neurocognitive pattern has been established for BPD, possibly due to the
clinical heterogeneity of the disorder (Lépez-Villatoro et al., 2023; McClure et al., 2016). Moreover, the relationship between
neuropsychological dysfunctions and specific clinical symptoms, such as somatic manifestations of BPD or suicidal behavior,
remains insufficiently characterized (Seres et al., 2009; Ghanem et al., 2016; Veerapandian et al., 2023). Emerging evidence
suggests that adverse childhood experiences (ACEs), particularly childhood sexual abuse, may contribute to neurocognitive
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variability in BPD, potentially influencing executive function deficits and memory impairments (Bozzatello, et al., 2023;
Grecucci et al., 2023).

Alternative explanations propose that observed cognitive impairments may stem from pharmacological interference (Vai et
al.,, 2021) or may characterize only a specific BPD subgroup (Bustamante et al., 2009; Kalpakci et al., 2018). Additionally,
methodological constraints—such as variability in sample age, the inherent clinical heterogeneity of BPD, and discrepancies
in pharmacological treatment—further complicate the interpretation of neuropsychological findings (Sampedro et al., 2021).

Study Objectives

This study aimed to analyze neuropsychological functioning in attention, memory, and executive functions. It focused on
young women diagnosed with BPD receiving outpatient treatment within the Public Health System of Spain.
Neuropsychological test scores were standardized to assess potential neurocognitive impairments in the evaluated domains.
Furthermore, this study examines the role of neuropsychological assessments in refining clinical evaluations, enhancing
suicide risk assessment, and optimizing treatment strategies for individuals with BPD.

METHOD
Design
This study employed a descriptive, cross-sectional, correlational, and naturalistic observational design.

Participants

The study population consisted of 71 women diagnosed with BPD, according to the criteria of the International Classification
of Diseases, 10th edition (ICD-10; World Health Organization, 1992). Participants were aged 20 to 35 years (M = 28.5, SD =
6.5). Table 1 provides a summary of the sample's sociodemographic and clinical characteristics.

Table 1. Descriptive Statistics of the Sample

WVariable Category n )
Educational Level Compulsory Secondary Education 31 43.7
High School 40 56.3
Work or Academic Activity No 50 T0.7
Yes 21 293
Alcohol and Drug Use No 27 38.0
Yes 44 62.0
Sexual Abuse No 32 45.1
Yes 39 54.9
Non-Suicidal Self-Injury (NSSI) No 5 7.0
Yes 66 93.0
Suicide Attempts No 12 16.7
Yes 59 833
Gender-Based Violence No 37 52.1
Yes 34 47.9
Eating Disorder No 31 43.7
Yes 40 56.3
Dissociation No 35 45.5
Yes 36 54.5

Note. n = frequency; % = percentage
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Inclusion and Exclusion Criteria
The inclusion criteria required participants to be between 18 and 35 years old and to have a clinical diagnosis of BPD based
on ICD-10 criteria.

The exclusion criteria included the presence of a comorbid psychotic spectrum disorder, a history of severe substance abuse
or dependence within the three months prior to assessment, a Body Mass Index (BMI) below 16, the presence of neurological
disorders, or intellectual disability. Participants who regularly used cannabis for emotional regulation and engaged in
occasional recreational substance use were included; however, they were required to abstain from substance use for at least
24 hours prior to evaluation.

All participants had previously received non-specific psychotherapeutic interventions for BPD, with varying levels of
treatment intensity, which were not specified. Participants continued their symptomatic pharmacological treatment
(Treatment as Usual, TAU), following best practice guidelines (Carrasco & Pérez-Lombardo, 2019; Pascual et al., 2023).

Instruments

Clinical and Psychopathological Measures
eStructured Clinical Interview for DSM-IV Axis Il Personality Disorders (SCID-Il) (First et al., 1999). A clinician-

administered, semi-structured interview designed to diagnose personality disorders.

eMillon Clinical Multiaxial Inventory-IV (MCMI-IV) (Millon, 2018). A clinical inventory that assesses various personality
traits and their psychopathological manifestations.

eBorderline Symptom List (BSL-23) (Bohus et al., 2009; Soler et al., 2013). A self-administered scale used to evaluate
subjective BPD symptoms experienced in the past week.

eAdult ADHD Rating Scale (ADHD-RS) (DuPaul et al., 1998; Pereira et al., 2024). A self-report measure used to assess
ADHD symptoms in adults.

eBarratt Impulsiveness Scale (BIS-11) (Patton et al., 1995; Oquendo et al., 2001). A self-report questionnaire that

evaluates attentional, motor, and non-planning impulsiveness.

Neuropsychological Tests
eStroop Color and Word Test (Golden, 1978, 2007, 2020). Measures cognitive flexibility and interference control.

eTrail Making Test (TMT-A and TMT-B) (Reitan, 1958). Assesses attention, psychomotor speed, and cognitive flexibility.
Completion time for each part was recorded.

eSymbol Digit Modalities Test (SDMT) (Smith, 1973, 2002). Evaluates processing speed and attention. Participants were
given 90 seconds to complete the task, with the total number of correct responses recorded.

eRey Auditory Verbal Learning Test (RAVLT) (Rey, 1958): Assesses verbal memory and learning using a 15-word recall
paradigm.

eVerbal Fluency (VF) Test (Artiola i Fortuny et al., 1999): Measures language processing and executive function. Both
Phonemic Verbal Fluency (PVF) and Semantic Verbal Fluency (SVF) were assessed with a 60-second time limit per task.
eDigit Span Task (DS) (Wechsler, 2012): Evaluates working memory, attention, and short-term verbal memory. The
Forward Digit Span (FDS) and Backward Digit Span (BDS) subtests from the Wechsler Adult Intelligence Scale-Fourth
Edition (WAIS-IV) were used.
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Procedure
Participants were recruited from outpatient units and referred to an intensive outpatient treatment unit for personality
disorders at the Hospital Universitario de Gran Canaria Dr. Negrin (HUGCDN; Spain) between December 2022 and June 2023.

BPD diagnosis was confirmed using the SCID-II. Additionally, symptom severity and comorbid conditions were assessed using
the Borderline scale of the MCMI-IV, the BSL-23, the BIS-11, and the ADHD-RS. The validated Spanish versions of these
instruments were used.

The neuropsychological evaluation was conducted individually during the third treatment session, lasted approximately 40
minutes, and was performed by a clinical psychologist with specialized training in neuropsychology. The order of test
administration was: RAVLT (encoding, 5 trials), DGS, SDMT, TMT (A and B), Stroop, VF, and RAVLT (delayed recall). At the time
of the neuropsychological assessment, participants had maintained stable pharmacological treatment for at least two weeks
prior to evaluation.

All procedures followed ethical standards in accordance with the Declaration of Helsinki (World Medical Association, 2013).
Ethical approval was obtained from the Ethics Committee for Research of HUGCDN (CEIm Las Palmas, Protocol V.
14/11/2022, Code: 2022-506-1). Participant data were fully anonymized, and evaluation results did not influence clinical
management.

Data Analysis

Descriptive statistics were calculated, including mean, standard deviation, and quartiles for quantitative variables, while
absolute and relative frequencies were reported for qualitative variables. The Kolmogorov-Smirnov test was used to assess
normality in quantitative variables.

To ensure standardization of neuropsychological test scores, specific normative data were applied. SDMT, TMT, and DGS
were standardized according to the norms published by Tamayo et al. (2012). For VF, standardization was based on the
norms proposed by Casals-Coll et al. (2013). The Stroop Test scores were converted to T-scores using the norms for the
young adult Spanish population (ages 16—44) (Golden, 2007). Finally, RAVLT was standardized following the norms
established by Strauss et al. (2006).

RESULTS
Clinical Profile
Table 2.
Results of Complementary Clinical Assessment Tests
Kolmogoro
Scale Subscale M(SD) Min. Md Max.
v Test
BSL-23 General 63 (17.5) 22 67 92 <L}
Behavior 10.8 {8.5) 1 8 40 <001
BIS-11 Total F28(12.5) 47 75 105 0.048
Attentional 22(3.9) 15 215 32 0.031]
Motor 27(7.0) 11 28 40 0.014
Non-planning
impulsivenes  23.7(7.7) 4 24 40 0.014
3
ADHD-RS 31.1(11.6) 4 30 51 0.051
MOMI-IV Borderline 93.6(19.1) 42 101 10¢ <0001

Note. BSL-23= Borderline Symptom List 23; BIS-11= Barratt Impulsiveness Scale; ADHD-
RS= Adult ADHD Rating Scale; MCMI-IV= Millon Clinical Multiaxial Inventory-IV.
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On the MCMI-IV Borderline Scale, participants' scores exceeded the clinical threshold for high severity (>85). In the BSL-23
general subscale, scores above 63 were obtained. No established Spanish normative reference is available for the assessing
behavior supplement.

Scores on the BIS-11 subscales were elevated across all dimensions: attentional, motor, and non-planning impulsiveness. In
the ADHD-RS, the mean subjective score exceeded the cutoff thresholds proposed for the inattentive (=21 points) and
combined (224 points) ADHD subtypes.

Neuropsychological Profile
The scores obtained in each task and their standardization are presented in Table 3.

Table 3.
Scores on SDMT, TMT, FDS, BDS, PVF, and SVF
Test M(SD) S8 Pe Z-
score
SDMT 46.4(11.0) 7 11-18 -1
TMT A 34.6(15.2) 7 11-18 -1
™TB 92.5 (48.6) 7 11-18 -1
FDS 5.6101.1) 9 29-40 -0.33
BDS 4.0(1.0) g 19-28 -0.66
PYVF 15.2 (4.9) 8 19-28 -0.66
SVF 20.2(5.3) 8 19-28 -0.66

Note. SDMT= Symbol Digit Modalities Test; TMT A= Trail Making Test Part A; TMT B=Trail
Making Test part B; FDS= Forward Digit Span subtest from the Wechsler Adult Intelligence
Scale (WAIS IV); BDS= Backward Digit Span subtest from the Wechsler Adult Intelligence Scale
(WAIS IV); PVF= Phonological Verbal Fluency task using the letter “p”; SVF = Semantic Verbal
Fluency or Semantic Category Evocation of animals. SS = Scalar Score; Pc = Percentile.

Performance on the SDMT, TMT-A, and TMT-B was one standard deviation below the mean. Scores on the DGS (forward and
backward), PVF, and SVF were within the low-average range, between -1 SD and the mean.

In the Stroop Test (Table 4), participants obtained altered scores in the W, C, and CW tasks, while R-Int task scores were
below average but not impaired.

Table 4.
Stroop Color and Word Test scores.
Task PD T Zz
Word (W) 922(17.2) 36 -1.33
Color (C) 573(146) 34 -1.66
Color-Word {CW) 342(124) 35 -1.5
Resistance to interference (R-Int) -1(7.7) 46 -0.33

Note. M = Mean; SD = Standard Deviation; T Score = Standardized
Score; Z Score = Standardized Score (Normal Distribution).
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The RAVLT scores, including encoding trials (1-5), Total recall, and Delayed Recall (DR), are presented in Table 5. Results were
stratified into two age subgroups (20-29 and 30-39 years) and compared with the Strauss et al. (2006) norms.

Table 5.

Comparison of Mean Scores Obtained in the RAVLT Test

Strauss et al. 20-29 Straunss et al. 30-39
Trial

(2006) 20-29  (N=31) (2006) 30-39  (N=40)
1 7.2(1.6) 5.7(1.9) 7.3(1.9) 5.1(2.3)
2 9.8 (2.0 8.5(2.5) 10(2.2) 7.9(24)
3 11.3(2.1) 103(3.3) 11521 9.5(2.3)
4 11.7 (2.0) 1IL133.1) 12421 10.8(2.7)
5 123 (2.2) 115235  1242.0) 115(2.7)
Total' 523 (8) 472(9.1)  33.6(83) 449(10.5)
DR? 11.2(2.3) 102(34) 11424 9.4(3.3)

Note. RAVLT=Rey Auditory Verbal Learning Test.

1Total refers to the sum of all words recalled in Trials 1 through 5.

2Delayed Recall (DR) refers to the number of words remembered 30 minutes after the encoding
process. The second and fourth columns present scores proposed by Strauss et al. (2006).

The 20-29 age subgroup obtained scores ranging from low-average to -1 SD across encoding trials, Total recall, and DR. The
30-39 age subgroup had scores within the low-average to -1 SD range in encoding trials 2, 3, 4, and 5, but scored below -1 SD
in trial 1, Total Recall, and DR.

DISCUSSION

Neuropsychological assessment has been instrumental in identifying cognitive impairments in BPD and has been proposed as
a tool for differentiating profiles, behavioral patterns, and specific clinical characteristics (LeGris & van Reekum, 2006; Lépez-
Villatoro et al., 2024; Pifieiro et al., 2008). The findings of this study reinforce previous research indicating generalized
neurocognitive deficits in BPD (Arza et al., 2009; Leichsenring et al., 2023, 2024). However, it is essential to recognize that EFs
are interdependent with attentional, mnemonic, and other executive processes, often overlapping in function and neural
substrates (Onandia-Hinchado et al., 2019, p.49). Therefore, EFs should not be assessed using a single test, as they involve
multiple cognitive domains that interact dynamically (Portellano-Pérez & Garcia-Alba, 2014, p.203).

This study identified deficits in attention and processing speed, as indicated by SDMT, TMT-A, and Stroop W and C scores,
reinforcing previous evidence of neurocognitive dysfunction in BPD, particularly in these domains (Arza et al., 2009; Portella
et al., 2011; Ruocco, 2005; Thomsen et al., 2017). Impairments in cognitive flexibility and inhibitory control were observed in
TMT-B and Stroop CW, reinforcing prior research on executive dysfunction in BPD (Lépez-Villatoro et al., 2023; McClure et al.,
2016; Nilsson et al., 2021). Additionally, older participants exhibited learning and memory deficits in the RAVLT, suggesting
potential age-related cognitive decline in this clinical population. However, despite preserved performance in verbal fluency
and working memory tasks, the overall neuropsychological profile suggests a generalized impairment across multiple
cognitive domains.

Previous studies have linked executive function impairments to frontal dysfunction, particularly in tasks assessing inhibition
(TMT-B, Stroop, and VF), which have been correlated with higher rates of suicidality and NSSI history in BPD (LeGris et al.,
2006, 2012; Williams et al., 2015). The poor performance on TMT-B, a well-established measure of cognitive flexibility, has
been consistently reported in relation to NSSI in BPD (Nilsson et al., 2021) and higher treatment dropout rates (Fertuck et al.,
2012).

80



Cuadernos de Neuropsicologia / Panamerican Journal of Neuropsychology ISSN: 0718-4123
2025, Vol. 1I9N°1 73 -87 DOI: 10.7714/CNPS/19.1.205

The Stroop CW and R-Int tasks are widely used to assess inhibitory control, a key cognitive deficit in BPD (Silbersweig et al.,
2007; Wingenfeld et al., 2009). While R-Int scores are conventionally used to measure resistance to interference, the test
manual (Golden, 2020) cautions against their use when W and C scores fall below -1 SD. Given this limitation, the CW task
was prioritized to ensure a more reliable assessment of inhibitory control, confirming significant deficits within the study
sample.

These deficits have clinical relevance, as CW task scores are linked to daily functioning impairments (Mosiolek et al., 2018),
while R-Int scores have been associated with suicidality risk and clinical recovery in BPD (LeGris et al., 2012; Wingenfeld et al.,
2009). Considering the critical role of inhibitory control and cognitive flexibility in emotional regulation and adaptive
behavior, individuals with severe inhibitory control deficits may struggle with impulse suppression, behavioral adaptation to
contextual demands, and problem-solving, increasing the risk of dysfunctional coping mechanisms and psychosocial distress
(Nilsson et al., 2021).

Verbal fluency tasks are widely employed to assess information processing efficiency and are recognized as core indicators of
executive functioning (Portellano-Pérez & Garcia-Alba, 2014, p.215; Aita et al., 2018). In this study, PVF and SVF scores fell
below the mean but remained within normative limits, suggesting that lexical access and cognitive flexibility were not
substantially impaired. Working memory, as measured by the DS task, followed the expected pattern, with BDS scores
consistently lower than FDS scores (Donolato et al., 2017; Tamayo et al., 2012). Although performance in DS tasks was
classified as low-average, these results indicate that working memory in BPD remains relatively preserved, albeit with some
inefficiencies that could affect higher-order cognitive processing and adaptive functioning.

Impairments in both immediate and long-term verbal memory have been consistently documented in BPD, with potential
implications for therapeutic engagement and cognitive functioning (Kurtz & Morey, 1999; Kaplan, 2020; Vai et al., 2021).
Findings indicate lower scores in encoding and recall performance in BPD participants, particularly in the 30-39 age
subgroup, which contrasts with normative data that typically show age-related improvements in memory function (Strauss et
al., 2006). The observed pattern of cognitive decline over a relatively short time frame raises questions about a potential
atypical neurodevelopmental trajectory in BPD, warranting further investigation.

Executive dysfunction, impulsivity, and emotional dysregulation are frequently co-occurring features in BPD, as reported in
previous research (Gagnon, 2017; Leichsenring et al., 2023, 2024; Palomares et al.,, 2019). Among the factors that may
modulate cognitive dysfunction in BPD, adverse childhood experiences (ACEs) have been identified as potential contributors
to neuropsychological variability (Bozzatello et al., 2023; Rosa et al., 2023, Thomsen et al., 2017). Some evidence suggests
that individuals with BPD who have a history of sexual abuse may exhibit more pronounced deficits in executive functioning
and memory performance compared to those without such experiences, highlighting the relevance of trauma-informed
neuropsychological research. ldentifying neuropsychological subtypes of BPD could aid in personalized interventions,
reducing treatment dropout risk and improving suicidality management strategies (Arza et al., 2009; Kaplan, 2020).

With growing evidence supporting cognitive rehabilitation in BPD, future research should focus on developing targeted
interventions aimed at improving executive functioning and memory performance (Gupta & Kumari, 2023; Pascual et al.,
2015; Vita et al., 2018). Cognitive remediation approaches that enhance attentional control, cognitive flexibility, and impulse
regulation have shown effectiveness in promoting daily functioning and improving treatment adherence. Incorporating
neuropsychological interventions into psychotherapeutic models could further optimize outcomes, particularly for individuals
with pronounced executive impairments. A more detailed characterization of cognitive profiles in BPD may facilitate the
refinement of psychotherapeutic strategies, ensuring that interventions are tailored to each patient’s cognitive strengths and
challenges.

Clinical Implications and Contributions

This study underscores the clinical importance of neuropsychological assessment in BPD, emphasizing its role in guiding
personalized therapeutic approaches. Our findings suggest that standardized neurocognitive evaluations may help
characterize cognitive profiles in BPD, allowing for tailored interventions that address specific functional vulnerabilities.
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Additionally, this study reinforces the role of inhibitory control and cognitive flexibility deficits as critical factors influencing
treatment adherence and suicidality risk.

Given the well-documented association between memory dysfunction and suicidality in BPD, along with evidence of distinct
deficits in problem-solving, integrating targeted interventions into therapeutic frameworks may be beneficial (Kaplan, 2020;
Paris, 2021). Specifically, addressing both reduced autobiographical memory specificity and impaired problem-solving
abilities could enhance emotional regulation, strengthen crisis management, and mitigate cognitive rigidity. Such
interventions may, in turn, reduce stress vulnerability and decrease the likelihood of maladaptive responses to challenging
situations (Darvishi et al., 2023; da Silva et al., 2018; Williams et al., 2006, 2007).

For clinical professionals, these findings highlight the relevance of integrating neurocognitive assessment into routine BPD
evaluation to inform treatment planning. Deficits in attention, processing speed, inhibitory control, and memory function
may necessitate modifications in psychotherapeutic interventions, such as adjusting session pacing, incorporating structured
learning techniques, and implementing cognitive remediation strategies (Laffite et al., 2024).

For students and researchers, this study provides empirical support for the neuropsychological underpinnings of BPD,
contributing to the ongoing discussion on cognitive endophenotypes and targeted interventions.

Limitations and Future Directions

This study presents several limitations that should be considered when interpreting its findings. First, the sample consisted
exclusively of young adult women, limiting the generalizability of the results to other age groups and male populations.
Additionally, the absence of a control group restricts direct comparisons with non-BPD individuals. However, the sample
remains clinically representative, as participants were referred from specialized outpatient units, reducing selection bias.
Future research should incorporate more diverse samples to enhance the external validity of neurocognitive findings in BPD.

A second limitation concerns the challenges inherent in assessing EFs in BPD. Due to the interconnected nature of cognitive
domains, neuropsychological tests often capture overlapping influences from attentional, mnemonic, and emotional
regulation processes, making it difficult to disentangle EF impairments from broader cognitive dysfunctions (Garcia-Molina et
al., 2018, p. 61). Furthermore, the high clinical heterogeneity and frequent comorbidities observed in BPD may contribute to
significant variability in neurocognitive performance, further complicating the interpretation of test results.

Additionally, this study did not analyze the potential influence of ACEs, particularly sexual abuse, on neurocognitive
dysfunction in BPD. Given previous evidence suggesting that ACEs may modulate executive functioning and memory
performance, future studies should explicitly investigate this relationship to determine its impact on neuropsychological
variability in BPD.

Another important consideration is the phenomenon of apparent competence (Linehan, 1993). This concept suggests that
individuals with BPD may appear cognitively intact in structured environments but struggle significantly in emotionally
charged or high-demand situations. Such discrepancies highlight the need for ecologically valid assessments, which can more
accurately capture the real-world implications of cognitive impairments (Mancuso et al., 2024; Mirchi et al., 2024).

Despite these limitations, this study provides valuable clinical insights, as it includes patients undergoing routine psychiatric
treatment, complementing findings from controlled clinical trials (Chodankar, 2021). Future research should determine
whether EF impairments in BPD represent a stable cognitive trait, or a progressive dysfunction influenced by clinical variables
such as emotional dysregulation and comorbidities. Additionally, further investigation is needed to assess the effectiveness
of cognitive remediation strategies in improving daily functioning and symptom management in BPD patients.

A promising direction for future research is to examine whether neurocognitive deficits in BPD vary across clinical profiles,
particularly in relation to ACEs. Given the well-documented association between ACEs and alterations in executive
functioning and memory performance, further investigation into their role in cognitive heterogeneity among individuals with
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BPD may offer deeper insight into the mechanisms driving these deficits. Identifying neuropsychological subtypes of BPD
based on trauma history could enhance the development of targeted interventions and optimize treatment strategies.

Longitudinal studies should examine whether memory and executive function deficits in BPD remain stable over time or
fluctuate in response to emotional states and cognitive demands. Understanding these dynamics would provide critical
insights into whether these impairments represent enduring cognitive traits or are influenced by situational and emotional
variables. This distinction is essential for refining personalized treatment approaches, ensuring that psychotherapeutic
interventions are tailored to each patient’s cognitive profile, strengths, and vulnerabilities.

Finally, future research should incorporate ecologically valid neurocognitive assessments to better capture real-world
cognitive challenges, particularly in situations involving emotional distress and interpersonal conflict. This approach could
enhance treatment strategies by identifying individual variability in cognitive resilience and vulnerability, leading to more
effective cognitive remediation and psychotherapeutic interventions that accommodate the specific neurocognitive
difficulties of individuals with BPD.

CONCLUSIONS

The findings of this study support the hypothesis that young adult women with BPD exhibit widespread neuropsychological
impairments, particularly in attention, processing speed, cognitive flexibility, and inhibitory control. Although verbal fluency
and working memory remained within normative limits, performance in these domains was consistently below the mean,
suggesting relative inefficiencies that could affect higher-order cognitive processes.

Regarding learning and memory performance, results indicate that participants with BPD demonstrated reduced encoding
and recall abilities compared to normative data, with evidence suggesting a progressive decline over time. While not all
cognitive domains were impaired, the breadth and clinical significance of the affected processes point to a pervasive
neurocognitive dysfunction that may influence both clinical outcomes and daily functioning.

These findings highlight the need for future research to conduct a more granular analysis of learning and memory capacity in
younger BPD populations, incorporating narrower age ranges and diverse clinical characteristics to determine whether these
impairments are consistent across the disorder or representative of specific clinical subtypes. Additionally, longitudinal
studies should explore whether executive and memory dysfunctions in BPD represent stable cognitive traits or are influenced
by emotional dysregulation and situational stressors.

From a clinical perspective, these results reinforce the importance of integrating targeted neuropsychological rehabilitation
programs into treatment frameworks. Preventive interventions and tailored psychotherapeutic strategies should be
developed to mitigate cognitive difficulties that could compromise treatment adherence and overall functional outcomes.
Practical adjustments, such as reducing session duration for individuals with attentional impairments and modifying the
complexity and pacing of psychoeducational content for patients with mnemonic and learning difficulties, may enhance
engagement, cognitive adaptation, and long-term therapeutic efficacy.
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