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Abstract
Background  Borderline personality disorder (BPD) is often underdiagnosed in Malaysia due to limited specialized 
training and validated screening tools. Although the McLean Screening Instrument for BPD (MSI-BPD) is a well-
established measure, it lacks validation in Southeast Asia. This study evaluated the MSI-BPD’s psychometric properties 
in a Malaysian context.

Methods  Two samples, including a clinical sample of psychiatric outpatients (N = 101; mean age = 28.02 years; 74.3% 
female) and a healthy control group (N = 314; mean age = 29.75 years; 74.8% female), were recruited from a public 
hospital in Kuala Lumpur, Malaysia and a private university in Malaysia, respectively. Participants in the clinical sample 
completed the MSI-BPD along with other self-report psychological symptom measures, and BPD diagnoses were 
confirmed through a semi-structured clinical interview. Psychometric analyses were conducted on the clinical sample 
to assess the scale’s internal consistency, convergent and discriminant validity, factor structure, and predictive validity 
concerning BPD diagnosis. Both the clinical and healthy control samples were included in a known-groups validity 
analysis to further evaluate the scale.

Results  The MSI-BPD exhibited good internal consistency (Cronbach’s α = 0.82) and convergent validity, as evidenced 
by significant correlations with related psychological symptoms. The scale also demonstrated good discriminant 
validity and predictive accuracy (area under the curve = 0.91), with an optimal cut-off score of 8. Confirmatory factor 
analyses supported a four-factor model (with factors identified being affective disturbances, impulsivity, unstable 
relationships, and disturbed cognition) as the best fit among the five evaluated models. The study also established the 
known-groups validity of the MSI-BPD, demonstrating its ability to distinguish clinical samples from healthy controls, 
with clinical participants scoring significantly higher than controls.

Conclusions  The MSI-BPD is a valid and reliable tool for screening BPD in Malaysia. The findings enhance our 
understanding of BPD’s construct validity and factor structure in Southeast Asia, which leads to a more universal 
and cross-cultural understanding of BPD. Validating the screening instrument is crucial for improving mental health 
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Background
Borderline personality disorder (BPD) is a psychological 
disorder featuring dysregulations in emotions, behaviors, 
interpersonal relationships, and cognition [2]. The disor-
der is frequently co-morbid with other mental disorders, 
such as anxiety disorders and major depressive disorder 
[3]. If left untreated, high levels of BPD symptoms can 
adversely impact quality of life, psychosocial functioning, 
and are associated with higher healthcare utilization [4]. 
Treating BPD presents challenges, given the disorder’s 
association with high suicide risk [5] and high incidence 
of self-harm behaviors [6].

The global prevalence rates of BPD traits have been 
estimated to range from 0.7 to 3.9% in adults, and 3–14% 
among adolescents and children [7]. The burden of psy-
chiatric service utilization in BPD populations is signifi-
cant, with up to 65% of in- and out-patients worldwide 
meeting BPD’s diagnostic criteria [7]. Contrary to the 
assumption that BPD is less prevalent in non-Western 
cultures, these authors did not identify significant dif-
ferences in BPD prevalence rates between Western and 
non-Western countries. Notably, epidemiological data on 
the prevalence of BPD in low-and middle-income coun-
tries, especially in the Southeast Asian region is relatively 
scarce. In Malaysia, few studies have systematically inves-
tigated the prevalence of BPD in community or clini-
cal settings. Studies using convenience sampling have 
identified the prevalence of BPD to be 2.9% in a foren-
sic setting [8], and 14% in a tertiary general hospital [9]. 
In clinical settings, BPD is frequently underdiagnosed or 
misdiagnosed, largely due to limited specialized train-
ing among clinicians in its assessment and treatment. 
High comorbidity rates with disorders such as bipolar 
disorder and post-traumatic stress disorder, excessive 
shame and stigma, and clinical presentation heterogene-
ity preclude straightforward diagnosis of BPD across all 
developmental stages [10]. Additionally, the absence of 
locally validated screening tools for BPD further compli-
cates accurate diagnosis, making it challenging to provide 
tailored care. This gap in diagnosis and treatment has 
broader implications for public health, as it affects the 
effectiveness and accessibility of mental health services 
for individuals with BPD.

Within the broader literature, several measures are 
available to assess and screen for symptoms of BPD 
in clinical and research settings. Examples of these 
measures include the McLean Screening Instrument 
for BPD (MSI-BPD; [11], the Personality Assessment 

Inventory- Borderline Subscale [12], and the Personal-
ity Diagnostic Questionnaire 4th edition—BPD Scale 
[13]. Of these measures, the MSI-BPD is among the most 
commonly used due to the scale’s brevity and availability 
in the public domain. In particular, the scale consists of 
ten self-report items with dichotomous answer options, 
making it easily administrable. The scale’s psychometric 
properties have been examined in several populations, 
ranging from psychiatric outpatients [14], community 
adults [15], adolescents [16], and college students [17]. 
The MSI-BPD has also been translated into multiple lan-
guages such as Dutch [18], Persian [19], Chinese [20], 
Urdu [21], to name a few.

Geographically, the majority of studies assessing the 
validity of the MSI-BPD were carried out in North Amer-
ica, Europe, and selected regions of Asia, and few stud-
ies have validated its use in the Southeast Asian context. 
In a study based in Singapore, the MSI-BPD demon-
strated good internal consistency and construct validity 
in a psychiatric outpatient sample [22]. The scale also 
demonstrated predictive validity, with a cut-off score of 
7 corresponding to moderate-to-high sensitivity and 
specificity in predicting the diagnosis of BPD. In Malay-
sia, a study by Nurul Hazrina and Affizal [23] validated a 
Malay-translated version of the MSI-BPD among female 
prisoners, and found that the translated scale had mod-
erate internal consistency and high test-retest reliability. 
The study however did not assess the scale’s predictive 
utility with regards to the diagnosis of BPD. To date, no 
research has yet assessed MSI-BPD’s psychometric prop-
erties and diagnostic utility among psychiatric outpa-
tients in Malaysia.

As highlighted earlier, BPD is a disorder consisting of 
dysregulation across several domains, with a total of nine 
symptom criteria outlined in the Diagnostic and Statis-
tical Manual of Mental Disorders-5 (DSM-5) [2]. Symp-
toms of BPD are heterogeneous; for example, some of 
the symptoms pertain to emotional lability and maladap-
tive expression (i.e., inappropriate expression of anger); 
whereas others relate to cognitive dysregulation (e.g., 
identity instability and stress-related paranoia or dissoci-
ation). With a minimum of five positive symptoms being 
the threshold for diagnosis, there are 256 possible ways 
one could meet diagnostic criteria for the disorder [24]. 
Given the heterogeneity of BPD’s symptomatology, it is 
of value to examine core dimensions that underlie BPD’s 
symptom presentations.

assessments and interventions, as well as strategies to better identify individuals at-risk for BPD for early intervention 
optimizing outcomes in a low-resource Southeast Asian context.
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Much research has examined BPD’s factor structures, 
and studies have generated differential factor models, 
ranging from one-factor models to four-factor models 
[1, 20]. A study involving community adults and students 
based in the United Kingdom found support for a one-
factor model of BPD [25]. Another study by Sanislow et 
al. [26], which involved a sample of treatment-seeking 
adults in the United States, revealed a three-factor model 
of BPD consisting of affective dysregulation, disturbed 
relatedness, and behavioral dysregulation. Lastly, Lieb et 
al. [1] proposed a four-factor model of BPD that consists 
of affective disturbances, impulsivity, unstable relation-
ships, and disturbed cognition. The four-factor structure 
was supported in a study involving a sample of com-
munity adults based in the United States, and the factor 
structure was found to be consistent across subgroups of 
Caucasian, African American, and Hispanic participants 
[27].

Even though culture is known to influence symptom 
presentations of psychological disorders [28, 29], the 
extent to which components or core dimensions of BPD 
vary across cultural contexts remains under-researched. 
To date, relatively less work has examined the presenta-
tion and factor structure of BPD in Asia, compared to 
North American or European contexts. In Asia, several 
studies have examined the factor structure of MSI-BPD 
in different samples, providing varying support for the 
different factor models [19–23, 30, 31]. In particular, one 
study evaluated the factorial validity of an Urdu version 
of the MSI-BPD in a sample of Pakistani patients with 
cardiac problems and found support for a one-factor 
model [21]. Another study, involving a sample of over 200 
Iranian male soldiers, translated the MSI-BPD into Per-
sian and found that the data fit both one-factor and two-
factor models [19].

In East Asia, several studies based in China have estab-
lished MSI-BPD’s factor structures. Leung and Leung 
[20] recruited over 4000 adolescents based in Hong 
Kong and found support for a four-factor model of 
BPD, with the factors consisting of affect dysregulation, 
interpersonal disturbances, impulsivity, and cognitive 
disturbances. Chen et al. [30] and Wang et al. [31] each 
examined MSI-BPD’s factorial validity in samples of Chi-
nese college students and psychiatric patients, respec-
tively, and both found support for a four-factor model. 
In sum, the findings indicate that a four-factor model 
may be the best fit for ethnic Chinese based in Asia. In 
Southeast Asia, a study by Keng et al. [22] involving two 
samples of Singaporean psychiatric patients and col-
lege students, found support for a three-factor model of 
BPD consisting of affect dysregulation, self-disturbances, 
and behavioral and interpersonal dysregulation. Lastly, 
a study by Nurul Hazrina and Affizal [23] validated a 
Malay-translated version of MSI-BPD in a sample of 

female prisoners in Malaysia and identified a four-factor 
solution for the measure.

Study aims
The present study aimed to examine the psychometric 
properties of MSI-BPD (internal consistency, convergent 
and discriminant validity, and factor structure), establish 
a cut-off score that has the best sensitivity and specificity 
for BPD diagnosis, and assess the prevalence rate of BPD 
using a convenience sample of psychiatric patients in a 
public hospital in Malaysia. Drawing from prior research, 
we assessed several competing models of MSI-BPD’s fac-
tor structure: Gardner & Qualter’s [25] one-factor model, 
Keng et al.’s [22] three-factor model, Sanislow et al.’s [26] 
three-factor model, Leung and Leung [20]’s four-factor 
model, and Lieb et al.’s [1] four-factor model to identify 
the best-fitting factor structure for the clinical sample.

Further, the study aimed to establish MSI-BPD’s 
known-groups validity by comparing scores on the mea-
sure between the clinical sample and a healthy control 
group recruited from a different study. Known-groups 
validity refers to the ability of a measure to distin-
guish between groups that are theoretically expected 
to differ based on the construct being measured [32]. 
Despite extensive use of the MSI-BPD across clinical 
and research settings, few studies have directly assessed 
its known-groups validity. Addressing this gap is critical 
for assessing the instrument’s ability to accurately dis-
tinguish between psychiatric patients versus nonclinical 
individuals.

Methods
Participants
The clinical sample consisted of 101 patients who were 
recruited from a psychiatric outpatient unit in a public 
hospital in Kuala Lumpur, Malaysia. Recruitment was 
carried out via convenience sampling, through posting of 
fliers in the psychiatry outpatient unit and direct referrals 
by psychiatrists. The study’s inclusion criteria were: 1) a 
current patient at the psychiatric clinic, 2) aged between 
18 and 60 years, and 3) able to read and write English. 
The following were the study’s exclusion criteria: 1) expe-
riencing persistent, active manic or psychotic symptoms, 
2)  being diagnosed with an intellectual disability or an 
organic brain disorder, and 3) presenting with imminent 
suicide risk during intake assessment. Sample size cal-
culation indicated that a minimum of 100 participants 
would be required, based on the recommended 10:1 
subject-to-item ratio [33, 34]. This study received ethics 
approval from the Research Ethics Committee (Approval 
Number: UKM PPI/111/8/JEP-2019-495) of the National 
University of Malaysia.

The healthy control sample consisted of adults 
recruited from a parent study called Project INSPIRE 
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(“Investigating Neurocognitive and Social Personality 
Influences on Regulation of Emotion”), a cross-sectional 
study investigating psychological and neurocognitive 
correlates of emotion regulation in a community sample 
in Malaysia. Participants were recruited using a conve-
nience sampling approach, primarily from a university 
campus, and more broadly through social media to reach 
the wider community. Participants were eligible for the 
parent study if they were aged 18 and above, resided in 
Malaysia, were regular users of smartphones or a com-
puter, and had regular Internet access. Data from a sub-
set of the recruited participants (N = 314) who reported 
no current psychiatric diagnosis were included in the 
present study’s analyses. This study was approved by 
the Research Ethics Committee of Sunway University 
(Approval Number: SUREC 2024/093).

Procedure
All participants across both studies gave informed con-
sent before participating in the study. For the clinical 
sample, eligible participants were invited to attend an 
assessment session consisting of the Structured Clini-
cal Interview for DSM Disorders (SCID-BPD) interview 
and a battery of questionnaires assessing borderline 
symptoms, anxiety, depression, stress, identity distur-
bance, emotion regulation difficulties, impulsivity, and 
interpersonal difficulties (see Measures section). Asses-
sors conducting the SCID-BPD interview were blind to 
the participants’ diagnostic status and/or participants’ 
self-report data based on the measures. Both assessors 
were Master of Clinical Psychology trainees who received 
training from the Principal Investigator in the adminis-
tration of SCID-BPD. Information regarding participants’ 
pre-existing psychiatric diagnoses was retrieved from 
their medical records following completion of the assess-
ment session. Each participant received RM50 (approxi-
mately US$11) for their participation in the study.

With regards to the study involving healthy control 
participants, participants completed an online battery of 
self-report measures assessing their demographic charac-
teristics, BPD symptoms (using the MSI-BPD), and other 
personality and mental health outcomes. Each partici-
pant was paid RM5 (approximately US$1.10) e-voucher 
for completing the 20-minute survey. For this study, only 
data pertaining to participants’ demographic information 
and MSI-BPD scores were included in the analyses.

Measures
Clinical sample
Demographic information form  The study adminis-
tered a demographic information form inquiring partici-

pants’ gender, ethnicity, age, relationship status, treatment 
history, and status of employment.

McLean screening instrument for borderline person-
ality disorder (MSI-BPD; [11])  The MSI-BPD is a rating 
scale comprising ten dichotomous items corresponding 
with BPD’s DSM diagnostic criteria [2]. The original scale 
(in English) was administered in this study. A score of 7 or 
more has been suggested by past research as the clinical 
cut-off for a likely BPD diagnosis [11]. The measure dem-
onstrated good internal consistency and construct valid-
ity in a sample of American community adults [11].

Personality assessment Inventory – Borderline fea-
tures scale (PAI-BOR; [35])  The PAI-BOR is a self-
report questionnaire measuring symptoms of BPD. The 
scale consists of 24 items making up four subscales, 
namely identity problems, affective instability, self-harm, 
and negative relationships. Each item is rated on a four-
point scale, ranging from 0 (false, not true at all) to 3 (very 
true). The scale demonstrated good criterion and concur-
rent validity in a sample of BPD patients in the United 
States [36]. The scale demonstrated good internal consis-
tency in this sample (Cronbach’s α = 0.92).

Patient health Questionnaire-9 (PHQ-9; [37])  The 
PHQ-9 was administered to assess depressive symptoms 
experienced in the past 2 weeks. Items are rated on a scale 
ranging from 0 (not at all) to 3 (nearly every day). Higher 
scores reflect greater severity of depressive symptoms. 
The PHQ-9 demonstrated good internal reliability and 
validity in a psychiatric sample in the United States [38]. 
In this sample, the scale showed excellent internal consis-
tency (Cronbach’s α = 0.91).

Depression anxiety and stress scales (DASS-21; 
[39])  The DASS-21 is a well-validated measure that 
assesses depressive, anxiety, and stress symptoms in the 
past week. Only the Anxiety and Stress subscales from the 
DASS-21 were administered in this study. All items are 
rated on a four-point Likert scale. The internal reliability 
for the anxiety subscale and the stress subscale was 0.87 
and 0.90 respectively, in this study’s sample.

Barratt impulsiveness Scale- short form (BIS-15-SF; 
[40])  The BIS-SF was administered as a measure of trait 
impulsivity. The measure is composed of 15 items rated 
on a four-point Likert scale, ranging from 1 (rarely/never) 
to 4 (almost always). The scale has good internal consis-
tency in the present sample (Cronbach’s α = 0.82).

Difficulties with emotion regulation Scale- short form 
(DERS-SF; [41])  The DERS-SF was administered to 
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assess the extent of emotional dysregulation experienced 
by participants. The measure comprised 18 items rated on 
a five-point scale (1 [Almost Never] to 5 [Almost Always]). 
The measure has demonstrated high correlations (r =.91 
−.98) with the original, 36-item DERS [42]. The scale 
showed high internal consistency in this sample (Cron-
bach’s α = 0.91).

Rosenberg’s stability of self scale (RSOS; [43])  The 
RSOS assesses the extent of instability one experiences in 
relation to one’s self-image. The scale includes five items 
that are rated on a four-point scale, with higher scores 
reflecting greater instability of self-concept. Results from 
a meta-analysis indicate that the scale has high convergent 
validity and test-retest reliability [44]. The scale’s internal 
consistency was 0.74 in the present sample.

Inventory of interpersonal Problems – Personality dis-
order scales (IIP-PD-25; [45])  The IIP-PD-25 is a self-
report scale that assesses interpersonal difficulties experi-
enced by individuals with personality disorders. The scale 
consists of 25 items that are rated on a five-point Likert 
scale (0 [not at all distressing] to 4 [extremely distressing]). 
The scale demonstrated excellent internal consistency in 
this sample (Cronbach’s α = 0.96).

State-Trait anger expression Inventory-2 (STAXI-2; 
[46])  The STAXI-2 is a 25-item scale that assesses the 
frequency of anger expression, suppression of anger, and 
control of expression of anger. It has demonstrated high 
internal consistency, test-retest reliability, and construct 
validity in clinical and research settings [46]. Partici-
pants rate each item on a four-point scale, ranging from 
1 (almost never) to 4 (almost always). In this sample, the 
scale’s internal consistency was 0.78.

Big five inventory (BFI; [47])  Two subscales of the BFI 
were administered to assess extraversion (eight items) 
and openness to experience (ten items). Given that both 
personality facets are not expected to be associated with 
BPD symptoms, these subscales were administered to 
assess MSI-BPD’s discriminant validity. The scale’s items 
are rated on a five-point scale, ranging from 1 (strongly 
disagree) to 5 (strongly agree). In this sample, Cronbach’s 
alphas were 0.76 and 0.66 for extraversion and openness, 
respectively.

BPD module of the structured clinical interview for 
axis II personality disorders (SCID-BPD; [48])  The 
SCID-BPD is a semi-structured clinical interview used to 
diagnose BPD. Past studies have demonstrated good inter-
rater and test-retest reliability for the interview [49, 50]. In 
this study, two study interviewers completed independent 
ratings for 10% of all participants to assess the interview 

instrument’s inter-rater reliability. Analyses yielded high 
intraclass correlation coefficient (ICC = 0.97; using abso-
lute agreement definition) for all SCID-BPD item scores.

Healthy control sample
The study involving the healthy control sample also 
administered a demographic data form. The form con-
sisted of items inquiring participants’ gender, ethnicity, 
age, relationship status, psychiatric status, and status of 
employment. Only participants reporting no current 
psychiatric diagnosis (n = 314, out of 348 recruited par-
ticipants) were included in the present study’s analysis 
of MSI-BPD’s known-groups validity. The MSI-BPD was 
also administered in this study, with known features of 
the scale having been described in the section above.

Data analyses
Data analyses were carried out using SPSS version 27 and 
AMOS 26. Descriptive statistics were conducted to char-
acterize the samples. Psychometric analyses were con-
ducted on the clinical sample to assess the scale’s internal 
consistency, convergent and discriminant validity, factor 
structure, and predictive validity concerning BPD diag-
nosis. To examine MSI-BPD’s convergent and discrimi-
nant validity, we performed correlational analyses to 
examine the association between MSI-BPD scores and 
measures of psychological symptoms (BPD symptoms, 
depression, and anxiety), interpersonal difficulties, anger 
expression, impulsivity, stability of self-image, openness 
to experience, and extraversion. Receiver operating char-
acteristics (ROC) analyses were conducted to examine 
the extent to which MSI-BPD’s total scores could accu-
rately predict participants’ SCID-II BPD diagnosis. MSI-
BPD’s overall diagnostic accuracy was determined using 
Area Under the ROC-curve (AUC).

Subsequently, we performed a series of confirmatory 
factor analyses (CFA) to evaluate the extent to which the 
data fit the following models established in prior litera-
ture: [1] Gardner and Qualter [25]’s one-factor model [2], 
Sanislow et al.’s [26] three-factor model [3], Keng et al.’s 
[22] three-factor model [4], Lieb et al.’s [1] four-factor 
model, and [5] Leung and Leung [20]’s four-factor model. 
Table 1 outlines the models of BPD that are subjected to 
CFA with maximum likelihood estimation. Conventional 
literature suggests the use of weighted least square when 
data are not normally distributed; however, later findings 
have shown that maximum likelihood remains robust 
when processing the same kind of data [51]. Maximum 
likelihood tends to be more stable overall and shows 
higher accuracy regarding both empirical and theoreti-
cal fit compared to other estimators [51], as commonly 
reported in previous MSI-BPD validation studies [19, 
21]. Multiple goodness-of-fit indexes were used to evalu-
ate the MSI-BPD competing models: Ratio of Chi-Square 



Page 6 of 13Keng et al. Borderline Personality Disorder and Emotion Dysregulation           (2025) 12:34 

to the Degrees of Freedom (χ2/df), Comparative Fit 
Index (CFI), Tucker Lewis Index (TLI), Incremental Fit 
Index (IFI), and Root Mean Square Error of Approxima-
tion (RMSEA). A χ2/df ratio of less than 2 represents a 
good model fit [52]. CFI, TLI, and IFI values of 0.90 or 
above reflect a good fit [53]. RMSEA values less than 0.05 
are described as good, values between 0.05 and 0.08 as 
acceptable, values between 0.08 and 0.1 as marginal, and 
values greater than 0.1 as poor [54].

To evaluate the known-groups validity of the MSI-BPD, 
an analysis of covariance (ANCOVA) was conducted 
with group condition (clinical vs. healthy control par-
ticipants) as the independent variable. Age, and gender, 
and ethnicity (with Malay as the reference group) were 
included as covariates to control for their potential con-
founding effects [55]. The analysis assessed whether MSI-
BPD scores differed significantly between the two groups, 
with clinical participants expected to score significantly 
higher than healthy control participants.

Results
Sample characteristics and descriptive statistics
Clinical sample
The sample’s average age was 28.02 years (range = 19–67 
years old). Out of 101 participants, 74.3% of participants 
(74.3%) identified as female. The majority of participants 
were Malay (n = 72; 71.3%), followed by Chinese (n = 23; 
22.8%), Indian (n = 2; 2%), and others. Most of the par-
ticipants were single or never married (n = 69; 68.3%), 
whereas others were married or in an intimate relation-
ship (n = 29; 28.7%) or separated or divorced (n = 9; 8.9%). 
In terms of the highest level of education achieved, the 
sample consisted of participants who completed a bach-
elor’s degree or above (n = 42; 41.6%), did not finish uni-
versity or were current students (n = 14; 13.9%), and 
completed diplomas or pre-university certificates (n = 32; 
31.7%). The remaining participants completed primary 
school or secondary school (n = 13; 12.9%). In addition, 
more than half of the participants were not employed 
(n = 60; 59.4%), while the remaining had either a full-time 
job (n = 27; 26.7%) or a part-time job (n = 14; 13.9%).

With regards to the diagnosis of BPD as established 
by the SCID-BPD interview, 44.6% (n = 45) of the par-
ticipants met the diagnostic criteria for BPD. Mean-
while, a review of participants’ medical charts indicated 
that 34.7% (n = 35) of participants were diagnosed with 
BPD by their attending psychiatrists. Further informa-
tion regarding participants’ diagnoses derived from their 
medical charts is presented in Table 2. We further exam-
ined inter-source concordance between chart-recorded 
BPD diagnosis and SCID-II interview diagnoses in a 
subsample of 98 participants, after excluding cases were 
chart data was not retrievable (n = 3). Chart diagnoses 
were coded as BPD-positive or negative, and compared 
against SCID-established results. Overall agreement was 

Table 1  Models of BPD subject to confirmatory factor analyses
Models of BPD Factors
Gardner & Qual-
ter (2009)’s One-
Factor Model

NA

Sanislow et al. 
(2002)’s Three-
Factor Model

(1) Affective dysregulation (affective instability, inap-
propriate anger, and efforts to avoid abandonment)
(2) Disturbed relatedness (unstable relationships, 
identity disturbance, and chronic emptiness)
(3) Behavioral dysregulation (impulsivity and sui-
cidal/self-mutilative behavior)

Keng et al. 
(2018)’s Three-
Factor Model*

(1) Affective dysregulation (affective instability, 
anger dyscontrol)
(2) Self-disturbances (identity disturbance, dissocia-
tive symptoms)
(3) Behavioral and interpersonal dysregulation (im-
pulsive behaviors, self-mutilation/suicide, unstable 
relationships, abandonment fear, paranoid ideation)

Lieb et al. (2004)’s 
Four-Factor 
Model

(1) Affective disturbances (affective instability, inap-
propriate anger, chronic emptiness)
(2) Impulsivity (impulsive acts, self-mutilating or 
suicidal behaviors)
(3) Unstable relationships (unstable relationships, 
fear of abandonment)
(4) Disturbed cognition (identity disturbances, dis-
sociative/psychotic symptoms)

Leung & Leung 
(2009)’s Four-
Factor Model

(1) Affective dysregulation (affective instability, 
anger dyscontrol)
(2) Impulsivity (impulsive acts, self-mutilating or 
suicidal behaviors)
(3) Interpersonal disturbances (unstable relation-
ships, abandonment fear, paranoid ideation)
(4) Self/cognitive disturbances (chronic emptiness, 
identity disturbances, dissociative symptoms)

*Chronic emptiness was excluded from Keng et al. (2018) ’s three-factor 
BPD model due to a lack of fit between the item and the established model. 
Specifically, inclusion of this item in the model resulted in inadmissible solutions

Table 2  Diagnoses derived from participants’ medical records
Diagnosis n
Borderline Personality Disorder 35
Major Depressive Disorder 43
Bipolar Disorder (I and II) 28
Persistent Depressive Disorder 5
Social Anxiety Disorder 7
Generalized Anxiety Disorder 2
Obsessive-Compulsive Disorder 1
Panic Disorder 2
Posttraumatic Stress Disorder 2
Attention-Deficit Hyperactivity Disorder 2
Schizophrenia 2
Schizoaffective Disorder 1
Adjustment disorder 1
Trichotillomania 1
Diagnosis not retrievable/not included on record 7
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80%, with a Cohen’s κ of 0.58, 95% CI [0.42–0.74], reflect-
ing moderate concordance.

Healthy control sample
The healthy control sample consisted of 314 individu-
als aged 18 to 71 years, with a mean age of 29.75 years 
(SD = 12.89). The majority of participants were female 
(74.8%), with males comprising 24.8%, and one individ-
ual identifying as “Other” (0.3%). Ethnic representation 
included predominantly Chinese participants (62.4%), 
followed by Malays (20.4%), Indians (10.8%), and others 
(6.4%). Regarding relationship status, most participants 
were single (57.0%), with others being in a relationship 
(21.0%), married (20.1%), or separated/other (2.0%). In 
terms of education, nearly half of the participants had a 
bachelor’s degree (48.7%), while others held postgradu-
ate qualifications (19.7%), diplomas (16.6%), or second-
ary education (15.0%). Approximately half of the sample 
was unemployed (52.2%), followed by those in full-time 
employment (37.6%) and part-time employment (10.2%).

Internal consistency
The MSI-BPD demonstrated good internal consistency in 
the clinical sample (Cronbach’s α = 0.82) and the healthy 
control sample (Cronbach’s α = 0.84).

Convergent and discriminant validity
In the clinical sample, the MSI-BPD showed good con-
vergent validity, with the total score correlating sig-
nificantly and in expected directions with borderline 
symptoms, depression, stress, anxiety, impulsivity, emo-
tion regulation difficulties, anger expression, instability 

of self-concept, and interpersonal difficulties (rs ranging 
from 0.56 to 0.85; all ps < 0.001). The scale also demon-
strated discriminant validity, as the total score was not 
correlated with openness or extraversion. Table  3 pres-
ents the results from these analyses.

Predictive validity
The performance of the MSI-BPD was compared against 
the diagnosis of BPD as determined by the SCID-II in the 
clinical sample. There were 38 true-positives, 9 false-pos-
itives, 47 true-negatives, and 7 false-negatives (see Fig. 1). 
At a cut-off score of 8 or above, the sensitivity of the 
MSI-BPD was 0.84, and the specificity was 0.84. In other 
words, the cut-off score allows the scale to correctly iden-
tify 84% of patients with BPD and 84% of patients without 
BPD. The AUC was 0.91 (95% CI [0.85, 0.96]). To further 
evaluate the predictive validity of the MSI-BPD for diag-
nosing BPD, we calculated the positive predictive value 
(PPV) and negative predictive value (NPV) with a cut-off 
score of 8 on the MSI-BPD. The results showed that the 
MSI-BPD has a PPV of 0.81, indicating that 81% of par-
ticipants scoring 8 or higher were correctly identified as 
having BPD according to the SCID-BPD diagnosis. The 
NPV of 0.87 indicates that 87% of participants scoring 
below 8 were correctly identified as not having BPD.

Factor structure
Table  4 presents model fit indices for each competing 
model in the clinical sample. For the fit indices reported 
in Table 4, CFI, TLI, and IFI values closer to 1.00 reflect 
a better-fitting model. Such values were largest for Lieb 
et al.’s [1] four-factor model when compared to the other 
competing models in the analysis. The χ2/df ratio was 
smallest for the Lieb et al.’s (2004) four-factor model. 
The superiority of Lieb et al.’s (2004) four-factor model 
over other models was also supported by RMSEA. The 
RMSEA was lower for the Lieb et al.’s [1] four-factor 
model than for other competing models. Taking all indi-
ces into consideration, Lieb et al.’s [1] four-factor model 
is the best-fitting model among the competing models. 
Figure  2 indicates the factor loadings and covariances 
for Lieb et al.’s [1] four-factor model. All parameters were 
significant at ps < 0.01.

Known-Groups validity
An ANCOVA was conducted to evaluate the known-
groups validity of the MSI-BPD by comparing scores 
between clinical and healthy control participants, while 
controlling for age, gender, and ethnicity (with Malay as 
the reference category). The model revealed a significant 
main effect of condition, F(1, 408) = 93.27, p <.001, partial 
η² = 0.19, indicating that clinical participants scored sig-
nificantly higher on the MSI-BPD than healthy controls. 
Estimated marginal means showed that the clinical group 

Table 3  Correlations between MSI-BPD and other study 
measures

MSI-BPD
PAI-BOR 0.849***
BIS 0.593***
DERS-SF 0.640***
RSOS 0.559***
IIP-PD 0.631***
STAXI 0.593***
PHQ9 0.581***
DASS-A 0.647***
DASS-S 0.676***
BFI-EX − 0.007
BFI-OP 0.051
***p <.001, two-tailed. MSI-BPD = McLean Screening Instrument for Borderline 
Personality Disorder; PAI-BOR = Personality Assessment Inventory-Borderline 
Scale; BIS = Barratt Impulsiveness Scale- Short Form; DERS-SF = Difficulties 
with Emotion Regulation Scale- Short Form; RSOS = Rosenberg’s Stability of 
Self Scale; IIP-PD = Inventory of Interpersonal Problems – Personality Disorder 
Scales; STAXI = State-Trait Anger Expression Inventory-2; PHQ9 = Patient Health 
Questionnaire-9; DASS-A = Anxiety Subscale of the Depression, Anxiety, 
and Stress Scales; DASS-A = Stress Subscale of the Depression, Anxiety, and 
Stress Scales; BFI-EX = Extraversion Scale of the Big Five Inventory (BFI); BFI-
OP = Openness to Experience Scale of the BFI
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(M = 6.32, SE = 0.29, 95% CI [5.75, 6.89]) scored signifi-
cantly higher than the healthy control group (M = 3.04, 
SE = 0.16, 95% CI [2.73, 3.34]), providing evidence for the 
known-groups validity of the MSI-BPD.

Discussion
In this study, we evaluated the psychometric proper-
ties and factorial validity of the MSI-BPD in a sample of 
Malaysian psychiatric outpatients. Results indicated that 
the MSI-BPD provides a reliable measurement of BPD 
symptoms (Cronbach’s α = 0.82). The scale also demon-
strated convergent validity, as evidenced by significant, 
moderate-to-large correlations with BPD symptoms (as 
measured by PAI-BOR, another established measure), 

Table 4  Model fit indices of the MSI-BPD
Fit Indices Gard-

ner & 
Qualter 
(2009)

San-
islow 
et al. 
(2002)

Keng 
et al. 
(2018)

Lieb 
et al. 
(2004)

Leung 
& 
Leung 
(2009)

Ratio of χ2 to df 1.97 2.11 2.05 1.55 1.97
Comparative Fit Index 0.86 0.86 0.86 0.94 0.88
Tucker-Lewis Fit Index 0.83 0.80 0.81 0.90 0.82
Incremental Fit Index 0.87 0.86 0.87 0.94 0.89
Root Mean Square 
Error of Approximation 
(RMSEA)

0.10 0.11 0.10 0.07 0.10

MSI-BPD = McLean Screening Instrument for Borderline Personality Disorder

Fig. 1  Sankey Diagram for MSI-BPD’s True-Positive, False-Positive, True-Negative, and False-Negative as Determined by SCID-BPD Diagnosis. Classifica-
tion outcomes of the MSI-BPD screening tool against the SCID-II in the clinical sample. Sankey diagram created using the open-source, online tool San-
keyMATIC (sankeymatic.com); path thickness is proportional to the number of participants in each classification category; x-axis reflects the diagnostic 
pathway from screening to confirmed diagnostic status; colors are for visual distinction only
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Fig. 2  Factor Loadings and Covariances for Lieb et al.’s (2004) Four-Factor Model. All parameters were significant at ps < 0.01
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depressive symptoms, anxiety, stress, difficulties with 
emotion regulation, impulsivity, anger expression, insta-
bility of self-concept, and interpersonal difficulties. These 
findings correspond with those of past studies demon-
strating BPD’s association with symptoms of emotional 
lability [56], intense anger [57], impulsivity [58]and poor 
relationship satisfaction [59]. The measure was not cor-
related with openness and extraversion, indicating its 
discriminant validity. Results of CFA showed that Lieb 
et al. [1]’s four-factor model was the best fit among sev-
eral competing models that were evaluated. The four 
factors are: (a) affective disturbances (emotional insta-
bility, inappropriate anger, persistent emptiness), (b) 
impulsivity (impulsive, self-harm or suicidal behaviors), 
(c) unstable relationships (stormy relationships, fear of 
abandonment), and (d) disturbed cognition (dissociative/
psychotic symptoms, disturbance of identity). The find-
ing is consistent with that of Leung and Leung [20] and 
Chen et al. [30], who also established a four-factor struc-
ture for the measure in a sample of adolescents based in 
Hong Kong and a sample of psychiatric patients based in 
mainland China, respectively. It is noteworthy that the 
factor solution differs from that of a study involving a 
Singaporean sample, which identified a three-factor solu-
tion (in which behavioral and interpersonal dysregula-
tion merged into one factor) for the MSI-BPD [22]. The 
findings suggest that in the current sample of Malaysian 
psychiatric patients, disturbances in the behavioral and 
interpersonal domains can be conceptualized as dis-
tinct problem domains, as originally proposed by Lieb 
et al. [1]. Together, the generalizability of the four-factor 
model to Malaysian psychiatric outpatients implies that 
the key attributes of BPD may hold constantly across 
cultures. Nonetheless, it also calls for more investiga-
tion into how specific factors, such as affect lability and 
conflictual relationships, might present differently or be 
more prominent in Malaysian clients relative to Western 
counterparts. Future research should test whether varia-
tions might indicate distinct cultural values and patterns 
in emotion regulation and interpersonal relationship 
dynamics.

The present study established a cut-off score of 8 for 
the MSI-BPD. At this cut-off score and above, the scale 
demonstrates the best balance of sensitivity and speci-
ficity (0.84 each) for detecting potential BPD diagnosis 
against the DSM-5 criteria. Notably, the cut-off score is 
higher than that (i.e., 7 and above) established in several 
other studies [11, 14, 15], but is comparable to Chanen 
et al. [60] and Kröger et al. [61] which also established a 
similar cut-off score of 8 based on a child and adolescent 
outpatient sample in Australia and an outpatient adult 
sample in Germany respectively. Based on the derived 
PPV, a score of 8 or above on the MSI-BPD indicates that 
there is an 81% chance one would be diagnosed as having 

BPD. It is possible that mental health stigma in Malaysia 
may lead participants to underreport certain symptoms 
(e.g., suicidal ideation, emotional instability) [9]. A higher 
cut-off score compensates for this underreporting while 
maintaining diagnostic sensitivity.

The findings provide evidence for the known-groups 
validity of the MSI-BPD, as the scale successfully dis-
tinguished between the clinical sample and the healthy 
control group, with clinical participants scoring signifi-
cantly higher on the scale. This demonstrates the scale’s 
ability to differentiate individuals with psychiatric symp-
toms from nonclinical populations. Notably, this is the 
first study to report the known-groups validity of the 
MSI-BPD, addressing a critical gap in the literature. The 
prevalence rate of BPD (established based on SCID-BPD 
diagnosis) in the present study (44.6%) is similar to, or 
higher than prevalence rates established in other studies 
based in Southeast Asia. In a study involving psychiat-
ric outpatients in Singapore, the prevalence rate of BPD 
was 36% [22]. Another study involving a sample of female 
prisoners in Malaysia identified 17.8% of participants as 
screening positively for BPD [23]. Notably, the present 
study recruited a convenience sample, and the elevated 
prevalence rates (i.e., 34.7% prevalence established by 
chart-diagnosis; 44.6% prevalence established by SCID-
interview) may be attributable to referral bias, as several 
co-investigators of the study (HMSS, LFC, LSCW, CLE) 
were psychiatrists who referred their own patients to the 
study. These co-investigators were aware that the study 
aimed to evaluate the psychometric properties of the 
MSI-BPD, which may have influenced their likelihood of 
referring patients with BPD traits.

Beyond referral bias, other factors may contribute 
to the elevated prevalence rate of BPD. Future research 
comparing the prevalence of BPD diagnosis in our study 
participants with a broader psychiatry outpatient sample 
in Malaysia (ideally randomly selected) would yield valu-
able insights regarding the prevalence of BPD diagnosis 
in outpatient settings, as well as enable more systematic 
investigation into factors affecting higher versus lower 
prevalences rate in this setting.

This study is the first to evaluate MSI-BPD’s psycho-
metric properties in a psychiatric outpatient setting in 
Malaysia. Administration of SCID-BPD interviews by 
trained assessors who were blind to participants’ diag-
nostic status allows for an objective assessment of MSI-
BPD’s predictive validity with regard to the presence of a 
BPD diagnosis. The use of CFA enables the examination 
of theoretically derived clusters of BPD symptoms based 
on several competing models. Meanwhile, there are a 
few limitations to this study. First, the sample was drawn 
from a clinical setting in a large city in Malaysia, and the 
results may not be generalizable to the general public 
and other non-urban settings in Malaysia. Further, the 
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sample size was relatively small, even though the sample 
recruited adheres to the subject-to-variables ratio recom-
mended by Velicer and Fava [33]. Future studies should 
replicate the findings with a larger clinical sample. The 
majority of measures used in the study were self-report 
measures, which are subject to recall bias. Additionally, 
the established correlations may be inflated by common 
method bias. Lastly, there was a discrepancy in terms 
of ethnic composition between the clinical sample and 
healthy control sample, with the former sample consist-
ing of a higher proportion of Malay participants. This dif-
ference in ethnic composition reflects broader patterns of 
healthcare utilization and accessibility in Malaysia, where 
public hospitals generally serve an often more Malay-
majority population, while private universities and their 
surrounding communities may have a higher representa-
tion of Chinese students. To address the issue of ethnicity 
as a potential confounding factor in establishing MSI-
BPD’s known-groups validity, we controlled for ethnicity 
as a covariate in our analyses. Overall, in spite of these 
limitations, the current study contributes to the growing 
body of evidence on the usage of MSI-BPD as an effective 
screening instrument for BPD.

Conclusion
In summary, this study showed that MSI-BPD is a reli-
able and valid tool for screening BPD in a psychiatric set-
ting in Malaysia. Factor analysis showed that Lieb et al. 
[1]’s four-factor model provided the best fit for the data. 
The findings deepen our understanding of BPD’s con-
struct validity in Southeast Asia and highlight the need 
for locally validated diagnostic tools. This is crucial for 
improving mental health assessments and interventions, 
as well as enhancing preventive medicine strategies. By 
tailoring early detection of BPD, clinicians can better 
identify at-risk individuals, mitigate the onset of more 
severe symptoms, and promote long-term well-being 
within the population.
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