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ARTICLE INFO ABSTRACT

Keywords: This study evaluated the psychometric properties of a new version of the Borderline Personality Disorder Severity
Borderline personality disorder Index-5 that assesses BPD symptom severity over the course of 4 weeks instead of the standard 3 months: the
BPDSI . . BPDSI-5-4wk. Reliability and validity were evaluated in a mixed sample of patients with BPD (n = 92), patients
Ez:g;ﬁlémc properties with avoidant personality disorder (APD) as clinical control group (n = 16), and a non-patient control group (n =
Validity 20). The study demonstrated very high interrater agreement and test-retest reliability and acceptable to excellent

internal consistencies of the BPDSI-5-4wk. Confirmatory factor analysis supported its assumed nine-factor
structure. The BPDSI-5-4wk also showed very good construct (i.e. known-group) validity, as well as criterion-
related (i.e. concurrent) validity when correlating the BPDSI-5-4wk with the BPDSI-5 (3-month version), the
structured clinical interview for DSM personality disorders (SCID-5-P), and several other BPD- and other mental
health-related self-report questionnaires. We additionally derived cut-off scores with high sensitivity and spec-
ificity for distinguishing BPD from clinical controls (21.02, 85 % sensitivity, 94 % specificity), from non-patient
controls (10.50, 98 % sensitivity, 100 % specificity), and from both control groups combined (17.26, 93 %
sensitivity, 92 % specificity). A reliable change criterion of 5.88 was established. Preliminary trial data addi-
tionally showed the BPDSI-5-4wk’s sensitivity to change. The strong reliability and validity of the BPDSI-5-4wk
support its value for detailed, dimensional assessment of BPD symptom severity over shorter time frames. This
will facilitate frequent treatment response evaluations, rapid indication of follow-up treatment, and better
alignment with shorter intervention and follow-up periods in clinical trials.

1. Introduction

Borderline personality disorder (BPD) is a severe psychiatric disorder
characterized by instability in emotions, interpersonal relationships,
and self-image, often accompanied by impulsive and self-harming or
suicidal behavior [1]. The prevalence of BPD is estimated at 1-1.5 % in
the general population, and up to 10-20 % in clinical populations [2].
Patients often suffer from severe social and occupational dysfunction,

which makes BPD an important public health problem [3].

BPD is a disorder with large variability and instability in symptom
presentation and therefore requires reliable and valid instruments to
capture symptom severity in both clinical and research settings [4,5].
Currently, the Borderline Personality Disorder Severity Index (BPDSI) is
one of the gold standard clinical interviews to assess the severity of BPD
symptomatology, providing dimensional scores corresponding to the
nine Diagnostic and Statistical Manual of Mental Disorders (DSM) BPD
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criteria [5,6]. The BPDSI provides a comprehensive dimensional
assessment of each BPD symptom domain with multiple items, which is
recommended given the heterogeneity of BPD, to adequately capture
changes in specific symptom domains [4]. In the transition to the DSM-
5, no changes were made in the diagnostic criteria of BPD and currently
the BPDSI-5 is used (with small adaptations with respect to the BPDSI-
IV) [5,7]. The BPDSI-IV and — 5 assess BPD symptomatology over the
course of the last 3 months. Both from a clinical and research perspective
however, there is a need to reliably assess BPD symptoms over a shorter
time frame to track acute symptom patterns, initiate and evaluate BPD
treatment trajectories and quantify outcomes in clinical research.

A shorter-term BPD severity assessment allows for a more rapid
treatment indication of follow-up treatment and more frequent (inter-
mittent) evaluations of treatment response. This is particularly relevant
in cases where patients may transition between treatments (e.g., from
post-traumatic stress disorder (PTSD) or substance use treatment to
BPD-focused interventions). With the current BPDSI-5, treatment indi-
cation can be determined after a period of at least 3 months, potentially
delaying access to appropriate care. A shorter assessment period during
ongoing treatment additionally allows for the timely adjustment or
termination of non-effective treatments. Together, this may improve the
clinical trajectory of patients, result in a more efficient allocation of care
and reduce waiting lists and treatment costs.

Clinical research into BPD treatments likewise benefits from a
shorter evaluation period of symptom severity. This is especially true for
relatively short psychotherapeutic treatment approaches or medication
trials e.g., [8], in which the 3-month evaluation period of the BPDSI-5 is
disproportionately long with respect to trial period. Shorter trial and
intervention periods have clear benefits over long and expensive clinical
trials, which have an increased likelihood of failed trial due to drop-out
or non-compliance. In addition, upcoming studies investigating the ad-
ditive effect of treatment approaches focused on e.g. (childhood)trauma
[9] or sleep [10] prior or subsequent to standard BPD treatment, also
require shorter-term assessment of BPD symptoms to measure (inter-
mittent) changes due to treatment (steps). Recent methodological rec-
ommendations for personality disorder (PD) research emphasized the
importance of sufficiently frequent assessments to allow evaluation of
complex growth patterns, as PD symptoms often develop or change (e.g.
in response to treatment) in nonlinear or discontinuous ways [11].

To address the need for a shorter evaluation period while retaining a
comprehensive and dimensional assessment, we aimed to evaluate the
psychometric properties of a newly developed version of the BPDSI-5
that assesses BPD symptom severity over the course of the last 4
weeks: the BPDSI-5-4wk. To this end, the reliability of the BPDSI-5-4wk
(i.e., interrater agreement, test-retest reliability, and internal consis-
tency), and its validity (i.e., construct validity (using known-group
validity), and criterion-related validity (using concurrent validity))
were assessed. Regarding known-group validity we expected that pa-
tients with BPD scored significantly higher on all BPDSI-5-4wk items,
subscales, and total score than clinical controls (consisting of patients
with an avoidant personality disorder (APD)) and non-patient controls.
For concurrent validity, significant positive correlations between the
BPDSI-5-4wk and several current BPD measures were expected, and
negative correlations were expected with measures of quality of life and
mental well-being. Finally, we aimed to establish clinical cutoff scores of
the BPDSI-5-4wk designating BPD pathology, as well as a reliable
change criterion indicating statistically meaningful change.

2. Methods
2.1. Participants

We included 92 patients diagnosed with BPD, 16 patients diagnosed
with APD (and < 2 BPD-traits) as clinical control group, and 20 non-

patient controls. Patients were recruited at two outpatient PD de-
partments in the Netherlands (GGZ inGeest and Amsterdam Center for
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Trauma and Personality), and one university psychiatric hospital offer-
ing in- and outpatient dialectical behavior therapy (DBT) treatment
programs in Belgium (UPC Duffel). APD was selected as clinical control
group given the high incidence of this subtype of PD. Non-patients were
recruited from the general population using convenience sampling
through the researchers’ own networks with efforts to ensure variation
in age, sex, and education to enhance representativeness.

Participants met the following inclusion criteria: (1) 18-65 years old,
(2) a DSM-5 BPD (BPD group) or APD (clinical control group) diagnosis,
confirmed through administration of the Structured Clinical Interview
for DSM-5 Personality disorders (SCID-5-P) [12], (3) capable to provide
informed consent, (4) mental and physical ability to complete self-report
and interview assessments. Exclusion criteria were: (1) more than 2 BPD
symptoms for the APD control group and any PD or more than 2 BPD
symptoms for the non-patient control group as assessed with the SCID-5-
P, (2) diagnosis or treatment for mental health complaints in the past
year for the non-patient control group, according to self-report. Patients
were not excluded for having other co-morbid psychiatric disorders.
Study participation was voluntary and only commenced after obtaining
written informed consent. The study was reviewed by the Medical Ethics
Committee of the Amsterdam University Medical Center, which declared
that the study fell outside the scope of the Medical Research Involving
Human Subjects Act (WMO) (date: 9-6-2021, registration number:
2021.0266). The study was registered in the Data Processing Registry of
the Amsterdam UMC and approved by the science committee of GGZ
inGeest (date: 14-9-2021, registration number: CWO 2021-011). All
procedures were in line with institutional guidelines and the Declaration
of Helsinki. Participants recruited in the Netherlands received financial
compensation for participation. Participants in Belgium were recruited
as part of another study and provided informed consent for their data to
be used in the current study [13]. They did not receive financial
compensation for their participation in the current study.

2.2. Measures

2.2.1. Borderline personality disorder severity index-5 (3-month version)
The BPDSI-5 is a semi-structured, clinician-rated interview that
measures BPD symptom severity over the last three months [7]. The
BPDSI-5 is a slightly adapted version from the BDPSI-IV [5], with DSM-
criteria for BPD not changing from DSM-IV to DSM-5. The BPDSI-5
consists of 70 items which can be grouped into nine subscales repre-
senting the BPD DSM-5 criteria (fear of abandonment, unstable re-
lationships, self-image disturbance, impulsivity, (para)suicidal
behavior, affective instability, emptiness, anger attacks, and dissociation
and paranoid ideation). The interviewer rated the frequency in the past
three months for each item on an 11-point scale, ranging from 0 (never)
to 10 (daily). The items of the subscale self-image are an exception; these
were scored on a 5-point Likert scale ranging from 0 (absent) to 4 (e.g.,
clear and paramount instability of the self-image) and multiplied by 2.5
to obtain an equally weighted score compared to other subscales. Total
scores for each subscale were computed by taking the average of the
corresponding items and were summed to obtain the total score of all
criteria combined, ranging between 0 and 90. The BPDSI-IV demon-
strated high interrater reliability, acceptable to high internal consis-
tencies, and very good known-group and concurrent validity [5].

2.2.2. Borderline personality disorder severity index-5—4-week version
The studied BPDSI-5-4wk is an adjusted version of the BPDSI-5 in
which the interviewers rated BPD symptoms over the past 4 weeks. The
BPDSI-5-4wk implements an 8-point scale ranging from 0 to 10. To
maintain the frequency-to-time ratio as applied in scoring of the BPDSI-
5, scores 1, 2, and 4 were omitted in the 4-week version. Scoring cate-
gories from the BPDSI-5 were adapted to correspond with the 4-week
assessment period, with scores of 0 (never), 3 (once), 5 (twice), 6
(three times), 7 (once per week), 8 (multiple times per week, but less
than half of the week), 9 (more than half of the week), and 10 (daily).
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Total scores for each subscale and all subscales combined were
computed identically as for the BPDSI-5. The English version of the
BPDSI-5-4wk can be found in Appendix A.

2.2.3. Structured clinical interview for DSM-5 personality disorders

The SCID-5-P is a semi-structured interview consisting of 119 items,
designed to diagnose PDs according to the DSM-5 criteria [12]. Items
can be scored either as absent (0), subthreshold (1) or above threshold
(2). To shorten the time of administration, prior to administering, par-
ticipants filled out the SCID-5 self-report personality questionnaire
(SCID-5-SPQ) consisting of 106 yes/no questions as a screening tool.
Only the sections that scored above threshold (in addition to the BPD
section) were administered during the SCID-5-P interview. The SCID-5-P
is a revision of the SCID-II, which in Dutch samples proved to be a
reliable and valid instrument, with good test-retest reliability [14] and
interrater agreement for each PD (BPD: k = 0.91, APD: k = 0.83) [15]. In
participants from Belgium, the SCID-II was used, which is comparable to
the SCID-5-P, and only the BPD section of the interview was conducted
and scored as either absent or above threshold.

2.2.4. Ultra-short borderline personality disorder — Checklist

The ultra-short BPD — checklist (BPD-C) measures symptoms of BPD
over the last month [16] and is a shortened version of the 47-item self-
report questionnaire BPD-C [17,18]. The ultra-short BPD-C is a 10-item
self-report questionnaire, with items corresponding tothe DSM-5 BPD
diagnostic criteria, except for criterion 9 which was assessed with two
items (item 9 and 10, that were averaged). The ultrashort BPD-C is
scored on a 5-point Likert scale ranging from 1 (not at all) to 5 (very
much), and has good internal consistency, as well as good discriminant
and construct validity [16].

2.2.5. Mental health quality of life questionnaire

The mental health quality of life questionnaire (MHQoL) assesses
self-reported quality of life in people with mental health problems [19].
The questionnaire consists of 7 dimensions: self-image, independence,
mood, relationships, daily activities, physical health, and hope, scored
on a 4-point scale indicating how well or unwell that dimension is
currently rated by the respondent. The MHQoL has high internal con-
sistency, test-retest reliability, and construct and discriminative validity
[19].

2.2.6. Positive mental health scale

The positive mental health scale (PMH) is a self-report scale for the
assessment of positive mental health, and consists of 9 items rated on a
Likert scale ranging from 1 (not true) to 4 (true) [20]. The PMH has high
internal consistency, good retest-reliability, good convergent and
discriminant validity, and is sensitive to therapeutic change [20].

2.2.7. Cantril’s ladder of life

Cantril’s ladder of life (CL) is a 2-item scale assessing life satisfaction,
on which respondents rated their own life on a scale ranging from 0 (the
worst possible life for you) to 10 (the best possible life for you), for the
present moment and the expected situation in 5 years [21]. CL demon-
strated adequate reliability and validity [22].

2.3. Study procedure

Participants were recruited after clinical intake and were generally
not receiving any treatment or were in the beginning of a treatment
program at the time of participation. The SCID-5-P was administered to
confirm eligibility based on (the absence of) BPD and APD diagnoses.
Based on the SCID-5-SPQ, other sections of the SCID-5-P were also
administered to establish possible comorbid PD diagnoses (except for
the 36 participants from Belgium). In case the interview was already
administered within 6 months before participation, relevant data was
copied from the medical file to prevent double administration of the
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interview, only after participants provided explicit informed consent. If
eligible, further assessments were conducted. Four measures assessed
(current) severity of BPD symptoms: (1) the BPDSI-5-4wk, (2) the
BPDSI-5, (3) BPD section of the SCID-5-P/SCID-II, and (4) the ultra-short
BPD-C. The BPDSI-5-4wk and BPDSI-5 were administered by trained
interviewers during an appointment on location or through video call.
To establish the test-retest reliability, the BPDSI-5-4wk was repeated
after one week in 19 patients with BPD and in 20 non-patients by the
same interviewer. For the patient subsample, we invited all patients that
were recruited in the Netherlands to complete the retest. The final
subsample consisted of those who were willing and successfully sched-
uled for a second assessment within the 1-week window. Participants
were asked to fill out the self-report questionnaires online within 1 week
after the first BPDSI-5(—4wk) administration. To establish interrater
agreement of the BPDSI-5-4wk, part of the interviews (16 in the BPD
group, 10 in the APD group, and 11 in the non-patient group) were
audio-recorded for double-scoring by raters blind to diagnostic group,
for which participants provided separate informed consent.

2.4. Analyses

Interrater agreement between two independent raters was analyzed
by means of Krippendorff’s a. Test-retest reliability was established by
the Intraclass Correlation Coefficient (ICC) between two consecutive
assessments of the BPDSI-5-4wk, using an absolute-agreement, two-way,
mixed-effect model. The factor structure of the BPDSI-5-4wk was
examined using confirmatory factor analysis (CFA) to evaluate the fit of
the DSM-5 based nine-factor model. Internal consistency was estab-
lished with classical reliability indices Cronbach’s alpha and McDo-
nald’s omega total based on a global exploratory factor approach,
providing a general estimate of reliability. Since these analyses do not
account for the specific factor structure, we additionally inspected CFA-
based reliability estimates omega total and ordinal alpha, which account
for the latent factor structure as well as the ordinal nature of the items
and offer a more precise and theoretically grounded evaluation of reli-
ability for the BPDSI-5-4wk total scale and subscales. CFA-based reli-
ability indices were estimated only in the full sample, given the limited
sample size of subgroups impairing stable estimation of model param-
eters. Global reliability indices were additionally inspected within the
BPD group and, for the ‘Relationships’ subscale, within participants with
and without a partner relationship. Item-rest correlations were addi-
tionally inspected to evaluate internal consistency. Known-group val-
idity of the BPDSI-5-4wk subscales and total scores between patients
with BPD and patients with APD or non-patients was determined using
planned group comparisons. Depending on data characteristics, we
conducted robust linear regressions (in case of violation of the homo-
scedasticity assumption), or robust ANCOVAs (in case of violation of the
normal distribution and homoscedasticity assumptions) with and
without relevant demographics as covariates. Concurrent validity was
assessed with Spearman’s (partial) correlations. To control for the sig-
nificant group difference in educational status, missing data for this
variable were handled using multiple imputation (m = 5), to allow in-
clusion as a covariate in the known-group and concurrent validity an-
alyses, with pooled estimates reported. No other variables were
imputed, and all available data were used with pairwise inclusion. All
tests were interpreted with significance levels of a = 0.05 (except for
known-group validity, for which a = 0.05/18 = 0.0028, to control for
multiple testing of the nine symptom subscales compared with both
control groups). Analyses were performed using R [23], version 4.3.2.

Cutoff scores were based on receiver operating characteristic (ROC)
analyses, with the exact threshold scores derived by 3 methods:
Euclidian distance, Youden-index, and Liu’s index. The optimal cutoff
was indicated by: (i) the minimum of the Euclidean distance expressed
as \/ [(1-sensitivity)2 + (1-specificity)2] [24]; (ii) the maximum of the
Youden-index expressed as (sensitivity + specificity —1) [25]; (iii) and
the maximum of the product of sensitivity and specificity [26]. We
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expected the three methods to converge. In case of nonconvergence, the
mean of the three values would be used. Finally, the reliable change
criterion was based on Jacobson and Truax’s method [27], which es-
tablishes whether a change in clinical symptoms is significantly greater
than what could have occurred due to random measurement error alone.
We used the test-retest reliability (ICC value obtained from the full
sample) to establish the reliable change criterion, which is preferred
over internal consistency as it captures stability over time and better
aligns with typical use of the reliable change criterion in clinical settings
where repeated measurements are involved [28].

2.5. Power calculations

Power calculations (2-tailed a = 0.05; 80 % power) for the correla-
tional analyses to establish concurrent validity showed that 84 partici-
pants were needed to detect correlations of r > 0.30. Therefore, we
aimed to include 84 BPD participants. Based on previous psychometric
evaluations of the BPDSI [5,6,29], we expected large effect sizes (d >
0.80) in the group comparison analyses needed to establish known-
group validity. Power calculations showed that n = 16 participants
were needed for the clinical and non-patient control groups to detect
effect sizes of d > 0.80 in the group comparison analyses. However, to
account for the potential loss of degrees of freedom in case covariates
needed to be included, we aimed to include 84 patients with BPD, 20
patients with APD, and 20 non-patients, resulting in a total sample size

Table 1
Demographic and clinical characteristics.
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of n = 124.

We conducted post-hoc and sensitivity power analyses to assess the
ability of our study to detect significant effects. For the correlation an-
alyses (o = 0.05), we had 93 % and 84 % power to detect correlations of
r > 0.30, and we could detect correlations of r > 0.17 and r > 0.20 with
80 % power in the full sample (n = 128) and BPD group (n = 92),
respectively. For group comparisons (o« = 0.0028), we had 82 % and 88
% power to detect effect sizes of d > 0.80, and we could detect effect
sizes of d > 0.77 and d > 0.70 with 80 % power between BPD and APD
patients (n = 16) and between BPD and non-patients (n = 20),
respectively.

3. Results
3.1. Sample characteristics and group comparisons

Demographic and clinical characteristics of participants are dis-
played in Table 1. No significant differences were found between groups
for the distribution of sex. The number of comorbid PDs was compared
only between the BPD and APD groups, and did not differ significantly.
Age and educational status did differ significantly between groups, with
post-hoc pairwise comparisons showing significantly lower age in the
BPD group than in the APD group, and lower educational status in the
BPD group than in the non-patient group. Age and educational status
were therefore added as covariates in full-sample correlational and

BPD (n = 92) APD (n = 16) NP (n = 20) Full sample (n = 128) Group differences Post-hoc analysis, BPD vs.
APD NP
¥2 z z
Age 9.14* 2 —3.01** —0.25
Mean (SD) 30.0 (9.6) 37.8 (10.9) 31.1 (12.0) 31.2 (10.3)
Range 18-60 23-61 20-63 18-63
Female, n (%) 64 (70 %) 10 (63 %) 14 (70 %) 88 (69 %) 0.33 - -
Educational status, n (%) -2.10 —3.19%*
No education 1(1.1 %) 0(0%) 0 (0 %) 1 (0.8 %)
Primary education 5 (5.4 %) 0 (0 %) 0 (0 %) 5 (3.9 %)
Secondary education 33 (35.9 %) 1 (6.3 %) 4 (20.0 %) 38 (29.7 %)
Post-secondary non-tertiary education 9 (9.8 %) 5(31.3 %) 0 (0 %) 14 (10.9 %)
College degree 18 (19.6 %) 5(31.3 %) 5 (25.0 %) 28 (21.9 %)
University degree 18 (19.6 %) 5 (31.3 %) 11 (55.0 %) 34 (26.6 %)
Missing 8 (8.7 %) 0 (0 %) 0 (0 %) 8 (6.3 %)
BPD symptom severity, M (SD) °
BPDSI-5-4wk total score 30.93 (10.36) 11.90 (6.88) 4.70 (3.12) 24.45 (13.99)
Range 7.25-57.9 2.31-25.8 0.31-10.3 0.31-57.9
BPDSI-5 total score 31.90 (10.02) 12.73 (7.15) 4.85(2.92) 24.84 (14.14)
Range 8.85-59.2 3.45-25.6 1.00-13.1 1.00-59.2
Missing, n (%) 8 (8.7 %) 0 (0 %) 0 (0 %) 8 (6.3 %)
SCID-5-P (# BPD traits) 6.5 (1.3) 0.6 (0.9) 0.1 (0.5) 4.7 (3.0)
Range 5-9 0-2 0-2 0-9
Ultra short BPD-C 30.36 (6.95) 19.47 (7.85) 10.90 (2.10) 25.76 (9.96)
Range 11-44 11-40 9-17 9-44
Missing, n (%) 7 (7.6 %) 1 (6.3 %) 0 (0 %) 8 (6.3 %)
(Co-morbid) PDs, n (%) U°513
Antisocial PD 11 %) 0 (0 %) 0 (0 %) 11 %)
Avoidant PD 9 (10 %) 16 (100 %) 0 (0 %) 25 (20 %)
Dependent PD 0 (0 %) 0(0%) 0 (0 %) 0 (0 %)
Histrionic PD 11 %) 0 (0 %) 0 (0 %) 11 %)
Narcissistic PD 1(1 %) 0 (0 %) 0 (0 %) 1(1 %)
Obsessive-Compulsive PD 383 %) 2 (13 %) 0 (0 %) 54 %)
Paranoid PD 4 (4 %) 0 (0 %) 0 (0 %) 4 (3 %)
Schizoid PD 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %)
Schizotypal PD 0 (0 %) 0(0%) 0 (0 %) 0 (0 %)
Missing 9 34 (37 %) 0 (0 %) 0 (0 %) 34 (27 %)

Note. *p < .05; **p < .01; ***p < .001. APD: avoidant personality disorder control group; BPD-C: Borderline Personality Disorder-Checklist; BPDSI: Borderline Per-
sonality Disorder Severity Index; NP: non-patient control group; PD: personality disorder; SCID-5-P: Structured Clinical Interview for DSM-5 Personality disorders.
Groups were compared using Kruskal-Wallis tests for age and educational status, Chi-squared test for sex, and Mann-Whitney U test for number of co-morbid PDs. *
non-parametric test was used due to non-normally distributed data; > no group comparisons were performed given the inherent differences between groups; ¢ group
comparison only between BPD and APD groups; ¢ data about co-morbid PDs was not available for participants from Belgium.
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between-group analyses.

Table 1 additionally presents descriptive statistics for all BPD
severity measures administered in the study, including the BPDSI-5-
4wk, BPDSI-5, number of BPD criteria met on the SCID-5-P, and the
ultra-short BPD-C. These scores reflect a broad and clinically relevant
range of BPD symptom severity within the BPD group.

3.2. Interrater agreement

Interrater agreement for the BPDSI-5-4wk total and subscale scores is
reported in Table 2. Agreement between raters was near perfect for total
and subscale scores in both the full sample and the BPD-only group
(Krippendorff’s a > 0.96).

3.3. Test-retest reliability

The average time between consecutive assessments was 6.90 days.
Test-retest reliability of the BPDSI-5-4wk total and subscale scores is
reported in Table 2. For the total score, test-retest reliability was
excellent in both groups. Reliability of the subscales ranged from good to
excellent in the full sample and from moderate to good in the BPD group.

3.4. Factor structure

Prior to conducting the CFA, we examined the distribution of item
responses. Three items: 2.4, 5.13, and 8.6 were excluded from the CFA
due to insufficient variability, as they contained only two unique
response categories preventing reliable estimation of polychoric corre-
lations. CFAs indicated that a nine-factor model, with items loading onto
their respective BPDSI subscale, provided a significantly better fit to the
data than a one-factor model (X2 diff(36) = 372.76, p < .001). Fit indices
of the nine-factor model indicated acceptable to good model fit (CFI =
0.91, TLI = 0.91, RMSEA = 0.039 [95 % CIL: 0.033, 0.045]). Although
several items showed weak standardized factor loadings (< 0.30, items
2.8, 4.4, and 5.3), factor loadings were generally moderate to high,
supporting the assumed factor structure (Supplementary Table S1).

3.5. Internal consistency

Internal consistency of the BPDSI-5-4wk total score based on clas-
sical Cronbach’s alpha and McDonald’s omega estimates was excellent
in both the full sample and BPD group (Table 3). Internal consistency of
the subscales ranged from questionable to good in the full sample and
from poor to acceptable in the BPD group. Additional CFA-based reli-
ability estimates (full sample only) to account for the latent factor
structure and the ordinal nature of the items indicated similar or higher
reliability, with excellent internal consistency for the total scale and
acceptable to good internal consistency for the subscales (Table 3).

Item-rest correlations of the total score ranged from r = 0.00 to 0.76,

Table 2
Interrater agreement and test-retest reliability of the BPDSI-5-wk.
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Table 3
Internal consistency of the BPDSI-5-4wk total scale and sub-scales.
BPDSI-5-4wk scale Full sample (n = 128) BPD group
(n=92)
® o ® Ordinal o ® o
(CFA) (CFA)

Fear of abandonment 0.75 0.74 0.80 0.86 0.68  0.66
Relationships 0.68 0.66 0.77 0.76 0.58 0.55

If in partner 0.77 0.68 - - 0.60  0.57

relationship (n = 73)
If no partner 0.61 047 - - 0.50 0.38
relationship (n = 55)

Identity disturbance 0.82 0.81 0.85 0.87 0.74 0.73
Impulsivity 0.67 0.66 0.70 0.73 0.64 0.62
(Para)suicide 0.70 0.69 0.82 0.68 0.66 0.64
Affective instability 0.87 0.87 0.87 0.88 0.77  0.75
Emptiness 079 078 0.82 0.82 0.69 0.67
Anger attacks 0.73 0.71 0.77 0.84 0.67 0.64
Dissociation 0.79 0.79  0.81 0.87 0.72  0.72
Total scale 096 094 0.96 0.96 0.93  0.89

Note. Internal consistency was defined by Cronbach’s alpha coefficient () and
McDonald’s omega total coefficient (w), and by the confirmatory factor analysis
(CFA)-based reliability estimates » and ordinal « to account for the latent factor
structure and ordinal nature of the items.

M = 0.42 £ 0.18. We inspected items with low item-rest correlations (r
< 0.20) on the total score and their respective subscale. Low item-rest
correlations were observed for zero-inflated items (see Supplementary
Table S2 for an overview of zero-response percentage for each item),
mostly assessing more severe behaviors with low occurrence (e.g., self-
harm through biting or inserting objects into the body, suicide attempts,
physically attacking others). We decided to keep these items due to their
theoretical and clinical importance for capturing key BPD symptoms.
Additionally, removing individual items did not substantially improve
internal consistency (maximum increase o = 0.05), supporting the in-
clusion of all items for construct coverage.

3.6. Known-group validity

BPDSI-5-4wk subscale and total scores of all groups and group
comparison statistics are reported in Table 4. Patients with BPD scored
significantly higher on the total score and all subscales than both pa-
tients with APD and non-patients, irrespective of controlling for the
covariates age and educational status. Both the uncontrolled and
controlled group comparisons indicate very good known-group validity
of the BPDSI-5-4wk, with large effect sizes for all comparisons (d >
0.87). For the subscale (para)suicide, non-patients scored zero on all
items, resulting in zero variance within this group and preventing direct
group comparisons. Instead of the comparison between the BPD and
non-patient groups, we therefore conducted one-sample t-tests to assess

BPDSI-5-4wk scale Interrater agreement

Test-retest reliability

Full sample (n = 37)

BPD group (n = 16)

Full sample (n = 39) BPD group (n = 19)

o 95 % CI o 95 % CI ICC 95 % CI ICC 95 % CI
Fear of abandonment 0.98 0.94, 1.00 0.98 0.94, 0.99 0.89 0.81, 0.94 0.75 0.45, 0.89
Relationships 0.99 0.99, 1.00 0.99 0.99, 0.99 0.87 0.75, 0.93 0.83 0.62, 0.93
Identity disturbance 0.96 0.93, 0.99 0.96 0.93, 0.99 0.95 0.90, 0.98 0.88 0.67, 0.95
Impulsivity 0.99 0.98, 1.00 0.99 0.98, 1.00 0.91 0.84, 0.95 0.89 0.73, 0.95
(Para)suicide 0.98 0.96, 1.00 0.98 0.96, 1.00 0.90 0.82, 0.95 0.86 0.67, 0.94
Affective instability 0.99 0.99, 1.00 0.99 0.99, 1.00 0.94 0.89, 0.97 0.80 0.56, 0.92
Emptiness 0.99 0.99, 1.00 0.99 0.99, 1.00 0.87 0.77, 0.93 0.78 0.51, 0.91
Anger attacks 0.99 0.99, 1.00 0.99 0.99, 1.00 0.78 0.61, 0.88 0.73 0.42, 0.89
Dissociation 0.99 0.97, 1.00 0.99 0.97, 0.99 0.87 0.77, 0.93 0.80 0.55, 0.92
Total score 0.99 0.99, 1.00 0.99 0.97, 1.00 0.98 0.96, 0.99 0.94 0.84, 0.98

Note. Interrater agreement is defined by Krippendorff’s alpha coefficient (), test-retest reliability by intraclass correlation coefficient (ICC).
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Table 4
BPDSI-5-4wk mean scores per group and group comparisons.
BPD (n = 92) APD (n =16) NP (n = 20) BPD vs. APD BPD vs. NP
Mean (SD) Mean (SD) Mean (SD) t d t d

Without covariates

Fear of abandonment 3.17 (1.75) 0.94 (0.74) 0.34 (0.57) 7.98%* 2.16 12.02** 2.97
Relationships 2.95(1.72) 1.24 (1.149) 0.38 (0.68) 4.83** 1.31 10.52** 2.60
Identity disturbance 4.26 (2.32) 1.64 (1.42) 0.28 (0.42) 6.03** 1.63 13.57** 3.35
Impulsivity 1.69 (1.21) 0.51 (0.65) 0.48 (0.52) 5.87** 1.59 6.10%* 1.51
(Para)suicide * 0.86 (0.93) 0.04 (0.13) 0.00 (0.00) 7.96** 2.16 8.89** 2.19
Affective instability 7.12(2.13) 3.71 (2.39) 1.38 (1.28) 5.81%* 1.57 16.64** 4.10
Emptiness 6.10 (2.54) 3.19 (2.98) 1.34 (1.59) 3.20% 0.87 10.39** 2.56
Anger attacks 2.32(1.72) 0.43 (0.79) 0.48 (0.72) 7.21%* 1.95 7.07** 1.74
Dissociation 2.50 (1.96) 0.20 (0.29) 0.02 (0.09) 6.16%* 1.67 6.84** 1.69
Total score 30.90 (10.40) 11.90 (6.88) 4.70 (3.12) 9.49%* 2.57 20.39%* 5.03
Controlled for covariates age and educational status

Fear of abandonment 3.07 (1.73) 0.93 (0.74) 0.33 (0.59) 1.67 2.37
Relationships 2.89 (1.70) 1.19 (1.15) 0.37 (0.62) 1.23 2.22
Identity disturbance 4.22 (2.31) 1.57 (1.41) 0.28 (0.45) 1.53 2.92
Impulsivity 1.42 (1.21) 0.45 (0.66) 0.47 (0.53) 5.51%* 1.49 1.41
(Para)suicide * 0.86 (0.91) 0.04 (0.19) 0.00 (0.14) 6.30** 1.71 2.22
Affective instability 7.48 (2.14) 3.66 (2.39) 1.28 (1.27) 5.62%* 1.52 3.43
Emptiness 6.22 (2.52) 3.14 (2.90) 1.29 (1.63) 3.62* 0.98 2.46
Anger attacks 2.34 (1.69) 0.38 (0.77) 0.46 (0.72) 6.48** 1.76 1.42
Dissociation 2.18 (1.96) 0.20 (0.28) 0.02 (0.09) 6.53** 1.77 1.69
Total score 30.93 (10.36) 11.90 (6.81) 4.70 (3.14) 9.32*%* 2.52 4.38

Note. Adjusted significance levels to correct for multiple testing: *p < .0028, **p < .001. APD: avoidant personality disorder control group; NP: non-patient control
group. Upper half displays means and group comparison statistics without controlling for covariates, lower half displays means and group comparison statistics
controlled for the effect of age and educational status. * Due to zero variance within the non-patient group for the subscale (para)suicide, one sample t-tests were
conducted for the BPD vs NP comparisons to test if the uncontrolled and controlled BPD group means were significantly different from zero.

whether the BPD group means differed significantly from zero.

3.7. Concurrent validity

Correlation coefficients between the BPDSI-5-4wk total score and
other (BPD) measures in both the full sample (also when controlled for
age and educational status) and BPD group are displayed in Table 5. The
results indicated significant positive associations with the 3-month
version of the BPDSI-5, as well as with number of BPD traits according
to the SCID-5-P and self-reported BPD symptom severity. All associa-
tions with measures of quality of life and mental well-being were sig-
nificant and negative. All subscales of the BPDSI-5-4wk were
significantly and positively associated with their respective subscales in
the 3-month version of the BPDSI-5, both in the full sample and the BPD
group. Additionally, significant positive associations were found be-
tween the BPDSI-5-4wk subscales and the corresponding SCID-5-P
criteria in the full sample, and for all subscales except affective insta-
bility in the BPD group.

3.8. Clinical norms and reliable change

Cut-off scores derived by the three methods (i.e., Euclidian distance,
Youden’s index, Liu’s index) converged for distinguishing the BPD group
from the clinical control group, the non-patient control group, and the
two control groups combined. The cut-off score to distinguish patients
with BPD from clinical controls was 21.02 (sensitivity = 85 %, speci-
ficity = 94 %). The cut-off to differentiate the BPD group from non-
patient controls was 10.50 (sensitivity = 98 %, specificity = 100 %),
and for the combined control group the cut-off was 17.26 (sensitivity =
93 %, specificity = 92 %).

The reliable change criterion based on the test-retest reliability of the
BPDSI-5-4wk (ICC = 0.977) was 5.88. This indicates that a change of
5.88 or more in BPDSI-5-4wk total score reflects a significantly relevant
change in clinical symptoms that is unlikely to be due to measurement
error alone.

To assess sensitivity to change, we tested a linear mixed model using
preliminary (unpublished) randomized controlled trial (RCT) data (n =

Table 5
Spearman (partial) correlations.

Full sample BPD group

p Partial p # p

Correlations with BPDSI-5-4wk total score
0.97%%*
0.74%%*

BPDSI-5 (3-month version)
SCID-5-P (number of BPD traits)
Ultra short BPD-C

0.97%%*

MHQoL
PMH —0.69%+* —0.70%** _0.46%+*
CL —0.58%** 056+ 0 9ok

BPDSI-5-4wk subscales with BPDSI-5 subscales
0'98*1‘.“):

Fear of abandonment

Relationships

Identity disturbance

Impulsivity 0.93%** A 0.88%**
(Para)suicide 0.87%*x 0.86***

Affective instability

Emptiness

Anger attacks

Dissociation 0.96%**

BPDSI-5-4wk subscales with SCID-5-P criteria

Fear of abandonment 0.69%** 0.65%** 0.54%**
Relationships 0.55%** 0.52%#* 0.23*
Identity disturbance * 0.73%%** 0.53%**
Impulsivity 0.33**
(Para)suicide 0.50%**
Affective instability 0.20
Emptiness 0.23*
Anger attacks 0.63%** 0.58%**
Dissociation 0.62%** 0.30%*

Note. *p < .05; **p < .01; ***p < .001. p: Spearman’s rho; BPDSI: Borderline
personality disorder severity index; SCID-5-P: Structured clinical interview for
DSM-5 personality disorders; BPD-C: BPD checklist; MHQoL: Mental health
quality of life scale; PMH: Positive mental health scale; CL: Cantril’s ladder of
life. * Partial correlations are controlled for age and educational status.

63 patients with BPD, see [10] for study protocol). Results showed a
significant reduction in BPDSI-5-4wk total scores from baseline to post-
treatment at 8 months on average across both treatment arms (Cohen’s
d = —0.48, p < .001), indicating that the BPDSI-5-4wk is sensitive to
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change over time.
4. Discussion

This study aimed to address the clinical and research need for a short-
term, clinician-administered measure of BPD symptom severity. We
evaluated the psychometric properties of the BPDSI-5-4wk, a clinical
interview to assess BPD symptom severity over the course of the last 4
weeks. The BPDSI-5-4wk total score demonstrated very high interrater
agreement and test-retest reliability, excellent internal consistency, and
very good construct (i.e., known-group) validity and criterion-related (i.
e., concurrent) validity.

Reliability and validity of the BPDSI-5-4wk are similar to those
observed in previous studies evaluating the BPDSI-IV, which has a 3-
month evaluation period [5,29]. Regarding reliability, the interrater
agreement was excellent and in line with these previous studies. The
test-retest reliability, which had not been previously reported for the
BPDSI-IV, was also excellent in the current study. Our CFA results
additionally supported the assumed DSM-5-based nine-factor structure
of the BPDSI-5-4wk, with acceptable to good global fit indices and
generally moderate to high factor loadings. These findings are in line
with the previously demonstrated preferred nine-factor structure in the
BPDSI-IV [5] and provide evidence for the construct validity of the
BPDSI-5-4wk, indicating that the subscales capture distinct, meaningful
symptom dimensions. The internal consistency of the total score was
additionally similar to those observed previously in both the full sample
and the BPD group. Internal consistencies of most subscales were similar
as well, with somewhat lower internal consistencies in the current study
for relationships, (para)suicide, and anger attacks. These variations may
be attributed to the shorter assessment period, with less occurrence of
more severe or infrequent behaviors (e.g., self-harm through biting or
inserting objects into the body, suicide attempts, physically attacking
others), which limits variance and could thereby impact the internal
consistency. These high zero-response rate patterns were expected,
given the nature of some of the items: the BPDSI-5-4wk is designed for
detailed assessment of a wide range of BPD symptoms, including those
that occur infrequently but carry significant clinical weight. Based on
the theoretical and clinical importance of also capturing these less
occurring key symptoms of BPD and a lack of substantial improvement
in internal consistency when removing these items, we decided to keep
all original items for construct coverage. The internal consistency of the
relationships subscale was notably lower in participants without a
partner relationship, which had not been examined separately in pre-
vious validation studies of the BPDSI-IV. A likely explanation for this
finding is the reduced number of items contributing to their score, as
only four non-partner relationship items were included. The relatively
small number of items combined with a smaller sample size in these
subgroup analyses, can contribute to lower or less stable estimates of
internal consistency and may have limited the subscale’s ability to
capture these problems reliably. Additionally, difficulties in non-partner
relationships may be more heterogeneous, encompassing a broader and
more diverse range of interpersonal difficulties that reduce coherence
within this subscale. Therefore, scores on this subscale should be
interpreted with caution in individuals without a current partner rela-
tionship. In addition, we evaluated the internal consistency based on the
CFA-based reliability estimates in the full sample as well. These esti-
mates account for the underlying symptom dimension structure and the
ordinal nature of item responses, and indicated excellent internal con-
sistency for the total scale and acceptable to good internal consistency
for the subscales. These more advanced reliability estimates and the
robust CFA model fit suggest that the BPDSI-5-4wk provides a consistent
and coherent representation of both overall and specific dimensions of
BPD symptom severity, supporting its use for dimensional assessment of
specific BPD symptoms in research settings. However, it is important to
note that specific subscale scores may not be suitable for interpretation
at the individual level in clinical settings, due to their more moderate
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reliability. Furthermore, although the CFA model showed good
convergence and fit, our relatively small sample size for conducting
factor analyses may limit the stability of our results and these findings
should therefore be interpreted with caution.

We additionally found comparable indices of validity to those
observed in the previous psychometric evaluations of the BPDSI-IV
[5,29]. The total score and all subscales of the BPDSI-5-4wk clearly
discriminated patients with BPD from clinical and non-patient groups,
with effect sizes similar to that of the previously evaluated 3-month
BPDSI-IV. Concurrent validity was also similar, with comparable asso-
ciations between the BPDSI total score and both the number of DSM-5
BPD traits and BPD checklist score, as well as between BPDSI sub-
scales and their corresponding DSM-5 criteria [5,29]. The non-
significant correlation between the BPDSI subscale and SCID-5-P crite-
rion of affective instability in the BPD group can be explained by the
high proportion of patients with BPD that fulfilled this SCID-5-P crite-
rion in our sample (88 out of 92), leading to a lack of variability which
diminishes the possibility to detect a meaningful correlation. The very
high correlations between the BPDSI-5-4wk and corresponding BPDSI-5
subscales further support the construct validity of the BPDSI-5-4wk.
Given that both versions assess the same items over different time pe-
riods, strong associations were expected and indicated that the 4-week
version provides a valid measure of BPD symptom severity over a
shorter time frame.

Our analysis of preliminary RCT data additionally indicated that the
BPDSI-5-4wk is sensitive to change over time. This result is in line with
several longitudinal and interventional studies using the BPDSI-IV,
which also demonstrated its sensitivity to change [30-32]. The BPDSI-
5-4wk also demonstrated excellent test-retest reliability for the total
scale and good to excellent reliability for the subscales. This pattern
further supports the BPDSI-5-4wk’s stability over time, which is
particularly relevant for instruments designed to repeatedly monitor
symptom change. However, further evaluation of the BPDSI-5-4wk’s
sensitivity to change in future clinical trials is needed.

The current psychometric evaluation indicates that the BPDSI-5-4wk
is a reliable and valid instrument for assessing BPD symptoms over a
relatively short time frame of 4 weeks, offering distinct advantages for
both clinical practice and research. In clinical settings, this facilitates
timely treatment indication of follow-up treatment (e.g., BPD treatment
after initial treatment for PTSD or addiction) and frequent evaluation of
treatment response, which could help improve clinical trajectories,
reduce treatment waitlists, and potentially lower healthcare costs. In
research settings, the BPDSI-5-4wk’s capacity to capture symptom
changes over shorter periods can support studies with relatively brief
intervention and follow-up periods, reducing trial durations and mini-
mizing dropout risk. The BPDSI-5-4wk additionally provides detailed
insights into (intermittent) changes in BPD symptoms and their
responsiveness to treatment phases and sequential or adjunctive
treatments.

Importantly, our study also has several limitations. First, for 36 pa-
tients with BPD from the Belgian sample, information on comorbid PDs
was unavailable as these sections of the SCID-II were not administered,
limiting insight into the clinical characteristics of this subgroup. This
affects the specificity of our findings concerning the influence of other
co-morbid PDs and could affect the known-group validity, as possible
differences in PD comorbidity between the BPD and APD groups may
have influenced the observed group differences. Second, we did not
assess comorbidities other than PDs, such as depression or anxiety. This
prevents us from exploring their potential influence on concurrent val-
idity, for instance on associations between the BPDSI-5-4wk and quality
of life-related measures. Third, while we included both outpatients and
inpatients, we were restricted to recruitment of treatment-seeking pa-
tients, who may differ from individuals with BPD in the general popu-
lation or forensic settings and potentially limits the generalizability of
our results. The generalizability is further limited as our sample con-
sisted predominantly of women, which reflects the sex distribution



S. van Trigt et al.

observed in clinical populations with BPD. Future studies are needed to
evaluate whether instruments such as the BPDSI-5-4wk are equally
reliable and valid to measure (changes in) severity of BPD across sex or
gender.

Although the BPDSI-5-wk is grounded in the categorical DSM-5
framework, future research could explore how the BPDSI-5-4wk corre-
sponds with more dimensional conceptualizations of personality pa-
thology such as introduced in the DSM-5 Alternative Model for
Personality Disorders (AMPD). The BPDSI-5-4wk, while grounded in the
categorical DSM-5 model, assesses BPD pathology by rating symptom
severity across multiple items per symptom domain, which results in
dimensional scores reflecting the extent of symptom expression across
core BPD features. This fits within the broader dimensional concept of
PDs. Instruments like the BPDSI remain essential within the AMPD
framework, which, despite the model’s dimensional nature, still recog-
nizes a specific BPD presentation characterized by a unique set of traits
that warrant targeted intervention. Moreover, existing BPD treatments
that have been developed to address the unique symptomatology of BPD
require adequate assessment of symptom severity and rely on in-
struments like the BPDSI-5-4wk to guide clinical decisions. Investigating
how structured symptom-based severity measures like the BPDSI-5-4wk
align with and could complement measures of personality functioning
and maladaptive traits within the AMPD framework could refine treat-
ment indication and monitoring for patients with BPD symptomatology.

In conclusion, the BPDSI-5-4wk demonstrated favorable psycho-
metric properties, making it a reliable and valid instrument to assess
BPD symptoms over the course of the past 4 weeks. By enabling more
frequent and intermittent assessments of BPD symptom severity, the
BPDSI-5-4wk has the potential to both improve clinical care and
advance clinical research in BPD. Future research, including clinical
trials implementing the BPDSI-5-4wk, may further show its sensitivity to
change and could explore its utility in integrating categorical and
dimensional assessment models.
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