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Abstract

Background The Borderline Symptom List (BSL-23) is a well-established self-rating instrument to assess
the severity of borderline typical psychopathology. However, a classification of severity levels for the BSL-
23 is missing.

Methods Data from 1.090 adults were used to develop a severity classification for the Borderline
Symptom List (BSL-23). The severity grading was based on the distribution of the BSL-23 in 241
individuals with a diagnosis of BPD. Data from three independent samples were used to validate the
previously defined severity grades.

These validation samples included a group of treatment seeking patients with a diagnosis of BPD
(n=317), a sample of individuals with mental illnesses other than BPD (n=176), and a healthy control
sample (n=356). The severity grades were validated from comparisons with established assessment
instruments such as the International Personality Disorders Examination, the Structured Clinical Interview
for DSM-IV, the global severity index of the Symptom Checklist (GSI, SCL-90), the Global Assessment of
Functioning (GAF), and the Beck Depression Inventory (BDI-II).

Results Six grades of symptom severity were defined for the BSL-23 mean score: none or low. 0-0.3; mild.
0.3-0.7; moderate: 0.7-1.7; high: 1.7-2.7; very high: 2.7-3.5; and extremely high: 3.5-4. These grades
received consistent empirical support from the independent instruments and samples. For instance,
individuals with a severity grade of none or low were virtually free from diagnostic BPD-criteria, had a GSI
below the normative population, and a high level of global functioning corresponding to few or no
symptoms. Severity grades indicating high to extremely high levels of BPD symptoms were observed at a
much higher rate in treatment-seeking patients (70.0%) than in clinical controls (17.6%) and healthy
controls (0.0%). The BSL-23 score that best separated treatment-seeking BPD patients and clinical
controls was 1.50, whereas the clearest discrimination of BPD patients and healthy controls was found at
a score of 0.64.

Conclusions The grades of BPD-specific symptom severity derived from the distribution of the BSL-23
scores received consistent empirical validation from established assessments for psychopathology.
Future studies should expand this validation by including additional instruments e.g., to assess self-
esteem, loneliness, connectedness, and quality of life.

Background

The categorical diagnosis of borderline personality disorder (BPD) according to the DSM-5 has robust
internal and external validity [1]. However, as is common in mental disorders, BPD encompasses a broad
range of different symptom characteristics and symptom severity, which is challenging for both
treatment and research requirements. For instance, it is unclear whether the currently recommended
evidence based psychosocial treatments [2] should be applied in all BPD patients, or whether a
differential indication based on symptom severity might reveal better treatment results. In particular, the
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studies by Bateman & Fonagy [3] and by Sahin et al. [4] indicate that the relative efficacy of treatments
might be moderated by the severity of the disorder. Accordingly, most clinicians and researchers agree,
that in addition to the categorical diagnostic, the severity of the disorder should be defined. However, as
reviewed by Zimmerman et al. [5], there currently is a lack of consensus what exactly is meant by severity
of BPD, and how to assess severity of BPD. Marsha Linehan, for example, classifies levels of disorders by
the occurrence of current behavior patterns such as self-harm and suicidal acts [6], whereas the DSM-5
Alternative Model for Personality Disorders (AMPD) [7] classifies levels of personality functioning based
on self functioning (identity and self-direction) and interpersonal functioning (empathy and intimacy) [8].
While several scales assessing levels of personality functioning as defined in the AMPD have been
developed and successfully validated [9-11] these scales are designed for assessing severity of general
core factors of personality disorders, not for specifically assessing severity of BPD. The 11th revision of
the International Statistical Classification of Disease and related Health Problems (ICD-11) offers another
definition of personality disorder severity by determining severity according to emotional, cognitive and
behavioral manifestations of “personality dysfunction” such as “the ability and willingness to perform
expected social and occupational roles” [12]. This lack of consensus on how to assess BPD severity also
includes the definition of cut-offs for different levels of severity of BPD. In contrast to guidelines on the
treatment of depressive disorders providing empirically informed guidance for differential treatment of
mild, medium, and severe symptomatology [13], research on different levels of symptom severity of BPD
is still at quite an early stage. Given the lack of established severity ratings, research studies sometimes
revert to diagnostic interviews such as the International Personality Disorders Examination (IPDE), or the
Structured Clinical Interview for DSM-5 Personality Disorders (SCID-5-PD) for assessing overall symptom
severity in BPD - e.g., by counting the number of diagnostic symptoms as defined in the DSM-5 (APA,
2013) [7]. However, it should be kept in mind that these diagnostic instruments have been designed for
establishing diagnoses, and not to assess the severity related to specific diagnoses.

Several instruments have been developed to assess the severity of BPD-specific symptoms. These
instruments include both interviews and self-ratings. The current best-established interviews are the
Borderline Personality Disorder Severity Index (BPDSI [14]) and the Zanarini Rating Scale for Borderline
Personality Disorder (ZAN-BPD [15]). The BPDSI is a semi-structured interview assessing the frequency
and severity of BPD during the previous three months [14]. It is based on the nine DSM-5 criteria, which
assess the frequency of BPD-symptom behaviors on Likert-type items ranging from 0 (never) to 10 (every
day). These values can be averaged to yield an overall severity score. The ZAN-BPD is also based on the
nine DSM-5 criteria. These items reflect a 1-week time frame and each of the nine criteria for BPD is rated
on a five-point anchored rating scale of 0 to 4, yielding a total score of 0 to 36. The ZAN-BPD also exists
as a self-rating instrument [16], again based on the nine DSM-5 criteria and yielding a score that reflects
the overall severity of BPD-symptoms.

The strict focus on the diagnostic criteria, however, might be at the cost of assessing severity of BPD-
symptoms in a comprehensive way and at the cost of sensitivity to change. Beyond the diagnostic
criteria stipulated in the DSM-5 and in the ICD-11 patients with a diagnosis of BPD often display

additional clinically relevant symptoms such as high levels of shame, guilt, self-contempt, disgust,
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loneliness and rejection sensitivity [17-19]. A more comprehensive assessment of clinically relevant BPD-
symptoms and sensitivity to change has been among the driving forces that has led to the development
of self-rating instruments. Questionnaires that have been specifically designed to assess the severity and
the change of severity in BPD-symptoms include the Borderline Evaluation of Severity over Time (BEST)
[20], as well as the short and long versions of the Borderline Symptom List (BSL-23, and BSL-95
respectively [21-22]). The BEST yields a total score, which is based on 15 items that reflect thoughts,
feelings and behaviors. This instrument was found to have high internal consistency, discriminant
validity, and medium test-retest reliability. The BSL-23 assesses 23 feelings and experiences typically
reported by BPD patients and refers to the last week and has a range from 0 = ‘not at all’ to 4 = ‘very
strong’. The BSL-23 items are based on criteria of the DSM-IV / DSM-5, on the revised version of the
Diagnostic Interview for Borderline Personality Disorder [23], and on the experiences of both clinical
experts, and BPD patients who had been included in the scale development. On the one hand, the items
cover diagnostic criteria — e.g., affective instability (item 14: “My mood rapidly cycled in terms of anxiety,
anger, and depression”), recurrent suicidal behavior, gestures, or threats, or self-mutilating behavior (“I
didn't believe in my right to live”, “The idea of death had a certain fascination for me”, “I thought of
hurting myself”, “I wanted to punish myself”), and transient dissociative symptoms ("l felt as if | was far
away from myself”). On the other hand, items were added, that are based on borderline-typical empirical
findings regarding self-criticism, problems with trust, emotional vulnerability, and proneness to shame,
self-disgust, loneliness, and helplessness, e.g., “Criticism had a devastating effect on me”, “I didn't trust
other people”, “I felt vulnerable”). A complete list of all items from the BSL-23 has been published
previously [21] and is provided online [24]. The items of the BSL-23 were selected from the 95-item
version of the BSL (BSL-95) to define a manageable scale and essentially preserve the comprehensive
assessment of BPD-symptoms of the BSL-95. The BSL-23 has one highly dominant eigenvalue that
reflects its single factor structure and has good to excellent psychometric properties [22]. These
properties have been replicated in several studies that validated the translations of the BSL-23 [25-27]
into 18 foreign languages [24]. Both the BEST and BSL-23 were not constructed as diagnostic or
screenings instruments; accordingly, they provide no cut-off scores. However, the BEST and BSL-23 were
optimized to reflect levels and changes in severity of BPD-symptomatology. A drawback of either scale is
the lack of a severity classification that is based on empirical data. Anchored severity ratings, established
similarly to the Beck-Depression Inventory [28] and the Childhood Trauma Questionnaire [29], would be
highly useful in clinical and scientific settings for interpreting the scores and their changes, i.e., in therapy
and (therapy) research.

The aim of the present study was to provide a classification of severity for the BSL-23. As there is no
gold-standard for establishing categories of BPD-specific severity and as the BSL-23 was found to be
highly homogeneous with a single factor structure, the classification of severity is primarily based on the
empirical distribution of BSL-23 mean scores in broadly sampled individuals with a diagnosis of BPD.
After establishing this classification from a large sample of BPD patients recruited from various sources,
three independent samples were used to provide external validation of the newly established classes: i) a
sample of individuals who were applying for a psychological therapy to treat an established diagnosis of
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BPD, ii) a clinical control sample with individuals with an Axis-l disorder but no diagnosis of BPD, iii)
healthy individuals with a documented lifetime absence of BPD. The process of external validation was
further complemented by characterizing the severity levels by the number of diagnostic BPD-criteria
according to the International Personality Disorder Examination (IPDE [30]). This characterization used an
established measure of general severity of psychiatric symptoms - the Global Severity Index (GSI) from
the revised version of the Symptom-Check-List (SCL-90-R, [31]) and by the well-established Global
Assessment of Functioning (GAF, [32]). Finally, the ability of the BSL-23 and its newly defined severity
classes to discriminate BPD-patients from healthy and clinical controls was calculated using the areas
under the curve obtained from Receiver Operator Curves (ROCs). Additionally, sensitivities, specificities,
and Youden-indices were calculated at various levels of BSL-23 mean-scores.

Methods

Participants

The participants in this study belonged to four mutually exclusive groups: i) A calibration sample of
individuals diagnosed with BPD (BPD_CAL), ii) a validation sample of individuals with a diagnosis of
BPD (BPD_VAL), iii) a mixed sample of psychiatric patients, and iv) a group of mentally healthy controls.

The calibration sample (BPD_CAL) was recruited by the Clinical Research Unit 256 (KF0256). It consisted
of 241 participants (201 females, 40 males) that met the criteria for BPD who were participating in
different studies within the KFO256. These participants were recruited between 2012 and 2018 via BPD
platforms on the internet, advertising on flyers and on the project’s and related websites. Participants
from all over Germany took part in the study which was based in Mannheim and Heidelberg, Germany.
The mean age in this group was 29.43 (SD: 8.15; range: 18—-50).

The validation sample (BPD_VAL) was recruited between 2002 and 2008 in the Department of Psychiatry
and Psychotherapy at the University of Freiburg, Germany and at the Central Institute for Mental Health in
Mannheim, Germany. This sample sample comprised 317 treatment seeking women with an established
diagnosis of BPD. Mean age was 28.52 (SD: 7.91; range: 18-55).

The sample of clinical controls (CC) was recruited at the Psychiatric Hospital at the University of Freiburg,
Germany between 2000 and 2001 [22,33]. This sample consisted of 176 individuals (107 female, 69
male, mean age: 41.44 ranging from 18 to 77) with different axis | disorders (schizophrenia: n=46,
delusional disorder: n=3, major depressive disorder: n=75, other affective disorders: n = 6, anxiety
disorder: n = 17, obsessive compulsive disorder: n = 27, eating disorder: n=2).

Participants from the healthy control sample (HC) were recruited within the KFO256 between 2012 and
2018 via flyers, websites inviting healthy individuals to participate in a clinical study, and from the
residents’ registration office in Mannheim, Germany. This sample consisted of 356 participants (282
female, 74 male) with no psychiatric disorder (lifetime) and with a mean age of 27.68 (SD: 6.88; range:
18-55).
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Instruments

The diagnosis of BPD or the absence of the diagnostic criteria of BPD was established using the IPDE
[30]. Axis-I disorders were diagnosed using the German version of the Structured Clinical Interview for the
DSM-IV (SCID [34]). The diagnostic interviews and, in addition, the Global Assessment of Functioning
(GAF [32]) in the four samples were conducted by trained clinicians.

In both the calibration sample (BPD_CAL) and in the sample of healthy controls (HC), the 23 items
pertaining to the BSL-23 were assessed directly from the BSL-23. In the BPD_VAL and CC samples, the
BSL-23 was extracted from the 95 items assessed using the BSL-95. Mean scores of the BSL-23 were
calculated for those participants who filled in at least 21 out of the 23 questions on the BSL-23
(respectively, the 23 pertinent items of the BSL-95).

Patients from the BPD_CAL and HC samples also completed the Symptom Checklist 90 (SCL-90) [31],
which was used to calculate the Global Severity Index (GSI).

Procedures

The severity classification of the BSL-23 mean score was based on the distribution in the calibration
sample (BPD_CAL) of participants with a BPD diagnosis. The distribution was characterized by its mean,
standard deviation, skewness, and kurtosis (i.e., the excess kurtosis as defined by Snedecor and Cochran
[35]). Normality of this distribution was evaluated using a formal test (Anderson and Darling [36]) and by
visual examination of the Q-Q plots displaying the observed quantiles against the quantiles expected
under the assumption of normality. The mean and standard deviation was used to establish 6
distribution-based categories of severity: (i) Extremely high: BSL-23 mean scores greater than two
standard deviations above the mean; (ii) very high: scores between one and two standard deviations
above the mean; (iii) high: scores between the mean and one standard deviation above the mean; (iv)
moderate: scores between the mean and one standard deviation below the mean; (v) mild: scores
between one and two standard deviations below the mean; (vi) none or low: BSL-23 mean values from 0
to less than two standard deviations below the mean.

Statistical Analyses

Because the categories of severity are on an ordinal scale, ordinal correlations (according to Spearman)
were used. The effect-size interpretation of correlations followed the established standards [37], i.e.,
correlations = 0.5 or < -0.5 were considered large; the respective thresholds for medium and small effect-
sizes were set at 0.3 and 0.1, respectively. Differences between dependent correlations with one variable
in common were tested using the procedure described by Steiger [38]. Finally, receiver operating curves
(ROCs) were used to evaluate the sensitivity and specificity of the BSL-23, and of the BSL-23 severity
classes to correctly identify the presence or absence of a diagnosis of BPD at different cut-offs. The
discriminating capacity of the BSL-23 and of the BSL-23 severity classes at different cut-offs was
evaluated using the Youden index, which is defined as sensitivity + specificity - 1. The overall capacity of
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the BSL-23 and of the BSL-23 severity classes was evaluated by the area under the curve (ROC AUC).
Following the recommendations by Streiner and Cairney [39], ROC AUC values between 0.5 and 0.7,
between 0.7 and 0.9, and values between 0.9 and 1 indicated low, medium and high discriminating
accuracy, respectively. Two-tailed p-values < 0.05 were considered statistically significant. ROC analyses
were carried out using SPSS™ (v.20). Tests for comparing correlations were carried out using a program
by Lee and Preacher [40]. All other statistical calculations and analyses were carried out using SAS™ v.
9.4.

Results

The mean score of the BSL-23 in the sample of 241 patients that had a current diagnosis of BPD
(BPD_CAL) was 1.87, with a standard deviation (SD) of .8. As illustrated in figure 1, the distribution of the
BSL-23 scores was approximately symmetrical around the mean (see histogram), and did not
significantly deviate from normality (cf. Q-Q plot and histogram). Accordingly, the skewness and the
(excess) kurtosis were close to zero (skew=-0.14, kurt=-0.67), and despite the relatively large sample size,
the Anderson-Darling test did not indicate a significant deviation from normality (A-Sq = 0.75, p = 0.05).

Based on the distribution of the BSL-23 mean scores in the calibration sample (BPD_CAL), the
dimensional scores were divided into 6 grades of severity: (i) none or low. BSL-23 mean scores from 0
(i.e., the theoretical minimum) to less than .28 (i.e., 2 SDs below the mean); (ii) mild: scores between .28
and 1.07 (i.e., 1 SD below the mean); (iii) moderate: scores between 1.07 and 1.87 (i.e., the mean); (iv)
high: scores from 1.87 to 2.67 (i.e., 1 SD above the mean); (v) very high: scores from 2.67 to 3.47 (i.e., 2
SDs above the mean); (vi) extremely high: from 3.47 to 4 (i.e., the theoretical maximum).

Correlations of the BPD severity grades with theoretically convergent measurements mostly conformed to
theory. In the combined sample, including all of n=1.090 participants from the four groups (BPD_CAL,
BPD_VAL, HC, and CC), the correlation between the BPD severity grades and the original BSL-23 scores
was rho=0.98 (p<0.001). In the combined subsamples of n=558 participants from the two groups with a
diagnosis of BPD (BPD_CAL and BPD_VAL), this correlation was still as large as rho=0.97 (p<0.001). The
correlation between the BPD severity grades and the number of BPD-symptoms (as assessed by the
IPDE) was available in 908 participants from the BPD_CAL, BPD_VAL, and HC samples. In these 908
samples this correlation was large (rho=0.80, p<0.001); however, in the subsample that included all BPD
patients (BPD_CAL and BPD_VAL, n=558), the correlation was only small to medium (rho=0.24, p<0.001).
The correlation between BPD severity grades and GAF showed a similar pattern. While this correlation
was large (rho=0.80, p<0.001) in the combined sample of BPD and HC participants (BPD_CAL and HC,
n=588), the correlation was only small to medium (rho=0.27, p<0.001) in the BPD patients (BPD_CAL,
n=235). Conversely, the correlation between BPD severity grades and the global severity index (GSI) was
large in the sample that included all available BPD patients (rho=0.77, p<0.001). Formal testing in
participants with ratings in all of the four measurements (BSL-23, IPDE, GSI, and GAF, n=233) revealed
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that the absolute value of the correlation of the BSL-23 severity grades and the GSI was significantly
larger than the correlation between the BSL-23 severity grades and the number of diagnostic criteria
(rho=0.77 vs -0.26, z=8.11, p<0.001), and also larger than the absolute value of the correlation between
the BSL-23 severity grades and the GAF (rho=0.77 vs. -0.27, z=8.02, p<0.001).

In summary, the extremely large positive correlations of the BPD severity grades and the original BSL-23
suggest that the loss of information related to the grouping is minor. The pattern of correlations between
the BPD severity grades and theoretically convergent measures also suggests that that BSL-23 severity
grades assess psychopathology that is not included when using a very narrow assessment of BPD-
symptoms, such as the number of BPD-symptoms (defined in the DSM-5), or when using a very broad
and unspecific measure such as the GAF. The pattern of correlations further supports the convergent
validity of the BSL-23 severity grades. Validity of the BPD severity grades is also supported by the cross-
tabulation of the 6 classes established in the calibration sample (BPD_CAL) and the means * standard
deviations of the above mentioned external measures (i.e., the number of BPD-symptoms, the GSI, and
the GAF) in the combined sample of all BPD and HC participants (BPD_CAL, BPD_VAL, and HC, n=914).
As presented in table 1, the mean values of these external measures suggest a rather functional level in
individuals from the two lowest BSL-23 classes (none or low, and mild). Individuals from the class
labelled none or low are virtually free from BPD-symptoms as defined in the DSM-5, and were typically
found to have a global severity index (GSI) of 0.11, which is below the mean of 0.31 in the mixed adult
norm sample described by Franke et al. [41]. These individuals also presented a GAF of 88.35, which (by
definition) corresponds to a high level of global functioning and few or no symptoms [32]. According to
the variables used for validating the BSL-23 grades, individuals with a severity classification of BPD-
symptoms labelled mild show some symptoms. The mean number of 2.88 + 2.76 BPD-symptoms
indicate that the majority of participants do not meet the diagnostic criteria for BPD. However, a minority
of these individuals do reach the threshold for 5 diagnostic criteria, which qualify these individuals for a
diagnosis of BPD. Similarly, a mean of 0.62 in the GSI corresponds to a value of 0.62, which indicates the
threshold for caseness according to Franke [41] and the mean of 67.79 in the GAF falls into the category
indicating “mild symptoms in one area”. As further shown in table 1, individuals from the BSL-23 classes
moderate, high, very high, and extremely high all have mean number of 5 or more diagnostic criteria for
BPD and mean GSl-scores clearly indicating a need for psychiatric treatment and moderate to serious
symptoms according to the mean GAF-values. The BSL-23 classes ranging from moderateto extremely
high showed clear differentiation with respect to both the number of BPD-criteria (for details see table 1)
and with respect to GSl-scores. The observed mean of 1.17, with respect to the GSl-score in the class
labelled moderate corresponds to the mean GSl-scores of 1.19-1.32 observed in mixed samples of adults
receiving psychiatric treatment (Franke [41]), while the mean scores of 1.62, 1.99, and 2.76 observed in
the BSL-23 classes labelled high, very high, and extremely high, respectively, also correspond to high, very
high, and extremely high mean values in the GSI. In contrast, the four highest BSL-23 classes showed
little differentiation with respect to the GAF (for details see table 1).

Table 1: Means and SD of GAF and GSI in every category of severity for BPD_CAL and HC
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BSL-23 in the BPD calibration Values of external measures (BPD and HC samples) across the BSL-23 classes of
sample (BPD_CAL) severity
Severity Range of Number of BPD- Global Severity Index Global Assessment of
classification BSL-23 mean | symptoms (IPDE) (GSI, SCL-90-R) Functioning (GAF)
(BSL-23) scores
None or low 0-.28 .19 £ .95 11 +£.0.11 88.35 £10.5
rounded: [0,
.3)
Mild .28-1.07 2.88 £2.76 .62 £ .3 67.79 £ 15.57
rounded: [.3,
1.1)
Moderate 1.07-1.87 5.22 +2.04 1.17 £ .37 53.69 £ 9.55
rounded: [1.1,
1.7)
High 1.87-2.67 5.90 £1.75 1.62 + .46 50.51 £ 9.61
rounded: [1.7,
2.7)
Very high 2.67-3.47 6.5+1.73 1.99 + 44 47.49 £ 8.5
rounded: [2.7 ,
3.5)
Extremely high | 3.47-4 7.2 £1.23 2.76 £0.39 49.8 £10.71
rounded: [3.5,
4]

In order to further characterize the BPD severity levels, two additional analyses implying the 23 items of
the BSL-23 have been carried out. First, to provide a more nuanced differentiation within the lower end of
severity levels (i.e. those ranging from severity level 1 (none or low) to severity level 3 (moderate)), the
level (range: 1 to 3) was correlated with each of the BSL-23 items. Second, to study symptomatic
differentiation within the higher end of severity levels (i.e. those ranging from 4 (high) to 6 (extremely
high)) these levels (range: 4 to 6) were again correlated to all of the items from the BSL-23. These post-
hoc analyses were applied to the combined sample of all BPD patients (BPD_CAL and BPD_VAL) and
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carried out using Pearson correlations (rho) which were classified as “large effect sizes” if rho was equal
or larger than 0.5 (Cohen, 1988). Within the lower range of severity classes effect-sizes were large for all
items but item 15 (i.e. “I suffered from voices and noises from inside and/or outside my head”) (rho=0.27
foritem 15 and 0.51-0.74 for the other 22 items). This means that (with the exception of item 15) the
items of the BSL-23 clearly differentiated patients across the lower levels of the severity spectrum. On the
higher end, a somewhat different pattern emerged. While all BSL-23 items were again positively related
with the level of severity (now ranging from 4 (high) to 6 (extremely high)), correlations were large for only
three of the items (“l didn't believe in my right to live”: rho=0.52, “I hated myself”: rho=0.54, and “l wanted
to punish myself”: rho=0.56). When also considering the three items for which the effect-size was
approaching a large effect (i.e. between 0.45 and 0.49) (“l thought of hurting myself”, “I felt disgusted by
myself”, and “everything seemed senseless to me”), a consistent interpretation is getting obvious: A
clinically important feature differentiating those BPD patients with a high over very high to extremely high
symptomatic level relates to potentially dangerous self-damaging action tendencies that are grounded in
self-contempt and self-hatred.

The validity of the BSL-23 classes was further supported by a cross-tabulation of the severity classes
against the samples investigated in this study. In the group of healthy controls (HC), 89% showed none or
low symptoms, while 11% showed mild symptoms. In contrast, the majority (70%) of treatment seeking
patients with a diagnosis of BPD (BPD_VAL) presented with a high, very high or extremely high severity of
BPD-symptoms (for details see table 2). In the sample of clinical controls, the mode (44%) was in the
category of mild symptoms followed by the adjacent categories (i.e., moderate: 24% and none or low.
15%). A complete list of percentiles of BSL-23 mean scores in the four subsamples investigated in this
study is provided in supplementary table 1.

Table 2: Means, standard deviations, and percentiles of BSL-23 mean scores

Sample N BSL-23 Mean | Severity classification (BSL-23)

+ SD
none or low | mild moderate | high very high | extremely high

BPD_CAL | 241 | 1.87 2.90% 15.77% | 31.95% 30.71% | 17.43% 1.24%
+0.8

BPD_VAL | 317 | 2.34 0.63% 9.15% | 20.19% 31.55% | 29.65% 8.83%
+ 0.86

CcC 176 | 1.08 14.77% 43.75% | 23.86% 13.07% | 4.55% 0.00%
+0.79

HC 356 | 0.12 88.76% 10.96% | 0.28% 0.00% | 0.00% 0.00%
+0.17
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The accuracy of the BSL-23 in correctly identifying the diagnostic status (BPD yes vs. no as diagnosed by
clinical psychologists using the IPDE) is displayed in figure 2. As illustrated in the receiver operator curve
(ROC) to the left, the BSL-23 was very accurate in discerning BPD patients from healthy individuals.
Accordingly, the area under the curve (ROC AUC) for the BSL-23 mean scores and for the BSL-23 severity
classes were as high as 0.997 and 0.991, respectively. The Youden index reached 0.95 and reached the
highest values in the BSL-23 severity class indicating mild symptoms (at a BSL-23 mean score of 0.64)
where the simultaneous pair of sensitivity and specificity was 0.97 and 0.98, respectively. For a complete
list of sensitivities and specificities at all BSL-23 mean scores, see supplementary table 2. As illustrated in
the ROC curve to the right of figure 2, the BSL-23 also separated BPD patients from individuals with a
diagnosis of a mental disorder other than BPD. The area under the curve in this sample was 0.85 for the
BSL-23 mean scores and 0.84 for the BSL-23 severity categories, indicating a medium to high level of
accuracy in both cases. The Youden index reached 0.55, with the highest values in the BSL-23 severity
class indicating moderate symptoms (at a BSL-23 mean score of 1.5) where the simultaneous pair of
sensitivity and specificity was 0.83 and 0.72, respectively. The complete table of sensitivities and
specificities in BPD vs. clinical controls for all values of the BSL-23 is displayed in the supplementary
table 3.

Discussion

The present study aimed to provide an evidence-based severity classification for the 23-item version of
the Borderline Symptom List (BSL-23). Based on the distribution of the BSL-23 in 241 individuals with an
established diagnosis of BPD, six grades of severity were defined: (i) None or low, (ii) mild, (iii) moderate,
(iv) high, (v) very high, and (vi) extremely high. This classification was validated using independent
samples (total n=849) and by established instruments that assess the number of BPD-criteria, the global
symptom burden and from the Global Assessment of Functioning (GAF) in patients with mental
disorders. The cut-offs and labels of the BSL-23 categories none or low and mild received validation from
the distribution in the subsample of healthy controls, with 89% and 11% showing none or low and mild
symptoms, respectively. Participants across all diagnostic groups who were categorized into the none or
low BPD-symptoms group (according to the BSL-23) were virtually free from diagnostic criteria for BPD,
showed a global severity index (GSI) well below the mean of the adult normative population and were
found to have a high level of functioning that corresponded with few or no symptoms [32]. These
findings provided further evidence for the validity of the first BSL-23 category. According to the interviews
and questionnaires used in the validation process, participants categorized as mild according to the BSL-
23 classification consistently showed some symptoms. However, the mean levels of disorder-specific and
general symptom burden did not quite reach the level of caseness, and the GAF indicated “mild
symptoms in one area”, which further supports the validity of the cut-offs and labelling used in the
second BSL-23 category. As suggested by the validation process, participants categorized as moderate
were on the brink of meeting the diagnostic criteria of BPD, with 55% being diagnosed as cases and 45%
not receiving a diagnosis of BPD. In addition, individuals from this BSL-23 category were typically found
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to have significant distress and impairment according to the external validation criteria. The BSL-23
categories four to six, i.e. those ranging from high over very high to extremely high showed a moderate
increase in the mean number of BPD-criteria (from 5.9 to 7.2), and a large increase with respect to the
mean GSI (from 1.6 to 2.8). The majority of treatment-seeking patients (70%) fell into one of these three
highly symptomatic categories, thus providing further support for the clinical validity of the underlying
categorization. Additional exploratory analyses provided preliminary evidence that dangerous self-
damaging action tendencies, possibly related to particularly high levels of self-contempt and self-hatred,
are characteristic for the highest symptomatic categories. In summary, the six grades of severity as
defined by the distribution of the BSL-23 in the calibration sample of BPD-patients, were successfully
validated by independent samples and instruments. The validation was supplemented by analyses that
were applied to the complete set of severity classes. In a ROC analyses applied to the independent
samples, the BSL-23 severity grades clearly differentiated treatment-seeking BPD patients from both
healthy controls and from clinical controls with ROC AUCs of 0.99 and 0.84, respectively. These findings
are in support of the sensitivity and specificity of the BSL-23 severity grades. Finally, both ROC and
correlational analyses revealed that the loss of information was minor when the BSL-23 mean scores are
substituted by BSL-23 severity grades. The correlational analyses further indicated that the BSL-23
severity grades assess psychopathology that is not captured when using a narrow assessment of BPD-
symptoms, such as the number of BPD-symptoms that are defined in the DSM-5.

While graded assessments of disorder specific severity are available for various psychiatric disorders and
syndromes (e.g., the Beck Depression Inventory for assessing depressive symptoms [28] and the Young
Mania Rating Scale for assessing manic symptoms [42]), no questionnaire that provides anchored
ratings has been available to assess the severity of BPD. Given the consistent and plausible results from
the external validation of these BSL-23 severity grades, the findings from the present study clearly extend
the clinical utility of the BSL-23, which is a widely used instrument for assessing symptoms typically
encountered in BPD-patients.

Our study has both strengths and limitations. A strength of the study is its use of structured clinical
interviews administered by specifically trained assessors to determine the diagnostic status. The
diagnostic interviews were used to establish both the presence and absence of a BPD diagnosis, thus
providing a high level of diagnostic accuracy. Second, the sample size of 1.090 participants is quite large
and included 849 participants who contributed to the evaluation of the results from the calibration
sample. It should be mentioned, though — and this presents a limitation — that not all of the participants
were assessed using the full range of questionnaires and observer-based assessments that were used for
the validation process. However, the subgroup of participants who were assessed using the full set of
assessment instruments used in the validation process was still quite large (n=585). A second limitation
relates to cross-sectional nature of the assessments. Accordingly, it was not possible to assess the
sensitivity to change of the BSL-23 severity grades or to empirically evaluate the clinically important
question regarding the extent the BSL-23 severity classes are useful in guiding clinical decisions, such as
the initiation of treatment or the choice between treatment options. However, the original version of the

BSL-23 has shown that it is highly sensitive to change, both in the original validation study [22] and in
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subsequent treatment studies [e.g., 43]. Because of the very high correlation of the BSL-23 severity
classes and the original version of the BSL-23 (rho=0.97 to 0.98), it seems likely that the BSL-23 severity
classes will show sensitivity to change in treatment studies. Third, we would like to emphasize that the
phenomenology of BPD is too complex to be summarized in six severity classes. Accordingly, a more
comprehensive assessment battery is needed to provide a more complete assessment of the patients’
problems related to BPD. In particular, assessments reflecting the subjective experiences of the patients,
including quality of life and aspects of well-being such as self-esteem, a positive evaluation of the own
body [44], and connectedness [45-46] would add value and clinical meaning to the classes of symptom
severity. Fourth, it has to be acknowledged, that the definition of cut-offs in an approximately normally
distributed dimensional assessment remains somewhat arbitrary. Given the lack of an established
method, alternative methods for setting the cut-offs and for labelling the severity grades might be equally
or more advantageous. Fifth, the potentially important finding that potentially dangerous self-damaging
action tendencies are characteristic for the highest symptomatic categories resulted from post-hoc
analyses and thus requires replication from an independent study. Finally, the reader should keep in mind
that the accuracy in discriminating individuals between different diagnostic groups depends on the
specific diagnoses, on the setting, and on additional characteristics of the individuals from these
diagnostic groups.

Conclusion

We propose an empirically based severity-classification for one of the most widely used assessments of
BPD-specific symptoms. External validation from three independent samples and from established
assessments of psychopathology provided consistent support for a graduated classification of severity
ranging from none or low to extremely high. In addition, this study confirms that BSL-23 is able to
discriminate clinical and healthy controls in cohorts of patients with a diagnosis of BPD. A moderate
symptom level (BSL-23 mean scores of 1.50) was found to be best suited for discriminating BPD patients
from a group of mixed clinical controls, whereas a mild symptom level (BSL-23 mean scores of 0.64)
yielded the best separation of individuals with a diagnosis of BPD from healthy controls. Future research
should expand the validation of borderline symptom severity grades by including additional scales to
assess important aspects such as self-esteem, connectedness, rejection-sensitivity, impulsivity, and
loneliness. Inclusion of further BPD-specific features will provide a more comprehensive characterization
of BPD-severity grades.

Abbreviations

AUC: Area under the curve

BDI: Beck Depression Inventory

BEST: Borderline Evaluation of Severity over Time

Page 13/20



BPD: Borderline Personality Disorder
BPD_CAL: Calibration sample including patients with a diagnosis of Borderline Personality Disorder

BPD_VAL: Validation sample including patients with a diagnosis of Borderline Personality Disorder

BPDSI: Borderline Personality Disorder Severity Index
BSL: Borderline Symptom List

BSL-23: Borderline Symptom List (short version)

CC: Clinical control sample

CTQ: Childhood Trauma Questionnaire

DSM-5: Diagnostic and Statistical Manual, 5th edition
DSM-IV: Diagnostic and Statistical Manual, 4th edition
GAF: Global Assessment of Functioning

GSI: Global Severity Index

HC: Healthy controls

ICD-11: International Classification of Diseases, 11 revision
IPDE: International Personality Disorder Examination
KFO256: Clinical Research Unit 256

Kurt: Kurtosis

Q-Q plot: Quantil-Quantil plot

ROC: Receiver Operator Curve

SCID-I: Structured Clinical Interview for DSM-IV
SD: Standard deviation

Skew: Skewness

ZAN-BPD: Zanarini Rating Scale for Borderline Personality Disorder

Declarations

Page 14/20



Acknowledgements

We thank the members of the central project of the KFO256 for support and all participants for taking
part in this study.

Author’s Contributions

NK, MJ, and MB contributed to the acquisition, analysis and interpretation of the data. NK, MJ, and MB
conceptualized the design of the work. NK, and MJ drafted the manuscript. MB has revised the
manuscript. All authors read and approved the final manuscript.

Funding

The calibration sample (BPD_CAL) was recruited by the Clinical Research Unit 256 (KFO0256) which was
funded by the German Research Foundation (DFG).

Availability of data and materials

The data analyzed for the present study are available from the corresponding author on reasonable
request.

Ethics approval and consent to participate

The study was conducted in accordance with the Declaration of Helsinki, and was approved by the
Research Ethics Board of the University of Heidelberg. Subjects provided written informed consent prior to
study participation.

Consent for publication
Not applicable.
Competing interests

The authors declare that they have no competing interests.

References

1. Gunderson JG, Herpertz SC, Skodol AE, Torgersen S, Zanarini MC. Borderline personality disorder. Nat
Rev Dis Primers. 2018 May 24;4:18029.

2. Simonsen S, Bateman A, Bohus M, Dalewijk HJ, Doering S, Kaera A, Moran P, Renneberg B, Ribaudi
JS, Taubner S, Wilberg T. European guidelines for personality disorders: past, present and future.
Borderline Personal Disord Emot Dysregul. 2019 May 21;6:9.

3. Bateman A, Fonagy P. Impact of clinical severity on outcomes of mentalisation-based treatment for
borderline personality disorder. Br J Psychiatry. 2013 Sep;203(3):221-227

Page 15/20



10.

11.

12.

13.

14.

15.

16.

17.

.Sahin Z, Vinnars B, Gorman BS, Wilczek A, Asberg M, Barber JP. Clinical severity as a moderator of

outcome in psychodynamic and dialectical behavior therapies for borderline personality disorder.
Personal Disord. 2018 Sep;9(5):437.

. Zimmerman M, Morgan TA, Stanton K. The severity of psychiatric disorders. World Psychiatry. 2018

Oct;17(3):258-75.

. Linehan MM. Development, evaluation, and dissemination of effective psychosocial treatments:

Levels of disorder, stages of care, and stages of treatment research; 1999.

. American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (5th

ed.). Arlington, VA: Author.

. Waugh MH, Hopwood CJ, Krueger RF, Morey LC, Pincus AL, Wright AGC. Psychological Assessment

with the DSM-5 Alternative Model for Personality Disorders: Tradition and Innovation. Prof Psychol
Res Pr. 2017 Apr;48(2):79-89.

. Gamache D, Savard C, Leclerc P, C6té A. Introducing a short self-report for the assessment of DSM-5

level of personality functioning for personality disorders: The Self and Interpersonal Functioning
Scale. Personal Disord. 2019 Sep;10(5):438-447.

Weekers LC, Hutsebaut J, Kamphuis JH. The Level of Personality Functioning Scale-Brief Form 2.0:
Update of a brief instrument for assessing level of personality functioning. Personal Ment Health.
2019 Feb;13(1):3-14.

Morey LC. Development and initial evaluation of a self-report form of the DSM-5 Level of Personality
Functioning Scale. Psychol Assess. 2017 Oct;29(10):1302-1308.

World Health Organisation. ICD-11 (Mortality and Morbidity Statistics). 6D10.2 Severe personality
disorder. Available from https://icd.who.int/dev11/I-
m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f40156192 (2020, April).

Gautam S, Jain A, Gautam M, Vahia VN, Grover S. Clinical practice guidelines for the management of
depression. Indian J Psychiatry. 2017 Jan;59(Suppl 1):S34.

Giesen-Bloo JH, Wachters LM, Schouten E, Arntz A. The borderline personality disorder severity index-
IV: psychometric evaluation and dimensional structure. Personality and Individual Differences. 2010
Jul 1;49(2):136-41.

Zanarini MC, Vujanovic AA, Parachini EA, Boulanger JL, Frankenburg FR, Hennen J. Zanarini Rating
Scale for Borderline Personality Disorder (ZAN-BPD): A continuous measure of DSM-IV borderline
psychopathology. J Personal Disord. 2003 Jun;17(3):233-42.

Zanarini MC, Weingeroff JL, Frankenburg FR, Fitzmaurice GM. Development of the self-report version
of the Zanarini Rating Scale for Borderline Personality Disorder. Personal Ment Health. 2015
Nov;9(4):243-249.

Risch N, Lieb K, Gottler I, Hermann C, Schramm E, Richter H, Jacob GA, Corrigan PW, Bohus M.
Shame and implicit self-concept in women with borderline personality disorder. Am J Psychiatry.
2007 Mar;164(3):500-8.

Page 16/20


https://icd.who.int/dev11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f40156192

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

Gunderson JG, Herpertz SC, Skodol AE, Torgersen S, Zanarini MC. Borderline personality disorder. Nat
Rev Dis Primers. 2018 May 24;4:18029.

Foxhall M, Hamilton-Giachritsis C, Button K. The link between rejection sensitivity and borderline
personality disorder: A systematic review and meta-analysis. Br J Clin Psychol. 2019 Sep;58(3):289-
326.

Pfohl B, Blum N, St. John D, McCormick B, Allen J, Black DW. Reliability and validity of the Borderline
Evaluation of Severity Over Time (BEST): A self-rated scale to measure severity and change in
persons with borderline personality disorder. Journal Personal Disord. 2009 Jun;23(3):281-93.

Bohus M, Kleindienst N, Limberger MF, Stieglitz RD, Domsalla M, Chapman AL, Steil R, Philipsen A,
Wolf M. The short version of the Borderline Symptom List (BSL-23): development and initial data on
psychometric properties. Psychopathology. 2009;42(1):32-9.

Bohus M, Limberger MF, Frank U, Chapman AL, Kiihler T, Stieglitz RD. Psychometric properties of the
borderline symptom list (BSL). Psychopathology. 2007;40(2):126-32.

Zanarini MC, Gunderson JG, Frankenburg FR, Chauncey DL: The revised diagnostic interview for
borderlines: discriminating BPD from other axis Il disorders. J Personal Disord. 1989;3: 10—18.

Central Institute of Mental Health. Information and Downloads: Psychosomatic Medicine and
Psychotherapy. BSL-23 / BSL-95 — Questionnaires. Available from https://www.zi-
mannheim.de/forschung/abteilungen-ags-institute/psm/psm-informationen-downloads.html (2020,
April).

Soler J, Vega D, Feliu-Soler A, Trujols J, Soto A, Elices M, Ortiz C, Pérez V, Bohus M, Pascual JC.
Validation of the Spanish version of the Borderline Symptom List, short form (BSL-23). BMC
Psychiatry. 2013 Dec;13(1):1317.

Nicastro R, Prada P, Kung AL, Salamin V, Dayer A, Aubry JM, Guenot F, Perroud N. Psychometric
properties of the French borderline symptom list, short form (BSL-23). Borderline Personal Disord
Emot Dysregul. 2016 Dec;3(1):4.

Yang H, Lei X, Zhong M, Zhou Q, Ling Y, Jungkunz M, Yi J. Psychometric Properties of the Chinese
Version of the Brief Borderline Symptom List in Undergraduate Students and Clinical Patients. Front
Psychol. 2018 Apr 27;9:605.

Beck AT, Steer RA, Brown GK. Beck depression inventory-ll. San Antonio. 1996;78(2):490-8.
Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahluvalia T, Stokes J, Handelsman L,
Medrano M, Desmond D, Zule W. Development and validation of a brief screening version of the
Childhood Trauma Questionnaire. Child Abuse Negl. 2003 Feb;27(2):169-90.

Loranger AW, Janca A, Sartorius N, editors. Assessment and diagnosis of personality disorders: The
ICD-10 international personality disorder examination (IPDE). Cambridge University Press; 1997 Apr
17.

Derogatis LR, Unger R. Symptom checklist-90-revised. The Corsini encyclopedia of psychology. 2010
Jan 30:1-2.

Page 17/20


https://www.zi-mannheim.de/forschung/abteilungen-ags-institute/psm/psm-informationen-downloads.html

32. Endicott J, Spitzer RL, Fleiss JL, Cohen J. The Global Assessment Scale: A procedure for measuring
overall severity of psychiatric disturbance. Arch Gen Psychiatry. 1976 Jun 1;33(6):766-71.

33. Zeitler ML, Bohus M, Kleindienst N, Knies R, Ostermann M, Schmahl C, Lyssenko L. How to assess
recovery in borderline personality disorder: psychosocial functioning and satisfaction with life in a
sample of former DBT study patients. J Personal Disord. 2018 Sep 4:1-9.

34. Wittchen HU, Zaudig M, Fydrich T. Structured clinical interview for DSM-IV. Gottingen: Hogrefe. 1997.

35. Snedecor GW, Cochran WG (1967) Statistical Methods. lowa State University Press, Ames, lowa.
6,240:285.

36. Anderson TW, Darling DA. A test of goodness of fit. J Am Stat Assoc. 1954 Dec 1;49(268):765-9.

37. Cohen J. Statistical power analysis for the behavioral sciences. Abingdon: Routledge. 1988.

38. Steiger JH. Tests for comparing elements of a correlation matrix. Psychol Bull. 1980 Mar;87(2):245.

39. Streiner DL, Cairney J. What's under the ROC? An introduction to receiver operating characteristics
curves. Can J Psychiat. 2007 Feb;52(2):121-8.

40. Lee IA, Preacher KJ. Calculation for the test of the difference between two dependent correlations
with one variable in common [Computer software]. Available from http://quantpsy.org (2020, April).

41. Franke G. Die Symptom-Checkliste von Derogatis - Deutsche Version - Manual. Weinheim: Beltz.
1995

42. Young RC, Biggs JT, Ziegler VE, Meyer DA (1978). A rating scale for mania: reliability, validity and
sensitivity. Br J Psychiatry. 1978 Nov;133:429-435.

43. Robinson S, Lang JE, Hernandez AM, Holz T, Cameron M, Brannon B. Outcomes of dialectical
behavior therapy administered by an interdisciplinary team. Arch Psychiatr Nurs. 2018
Aug;32(4):512-516.

44. Kleindienst N, Priebe K, Borgmann E, Cornelisse S, Kriiger A, Ebner-Priemer U, Dyer A. Body self-
evaluation and physical scars in patients with borderline personality disorder: an observational
study. Borderline Personal Disord Emot Dysregul. 2014;1: 2.

45. Liebke L, Koppe G, Bungert M, Thome J, Hauschild S, Defiebre N, Izurieta Hidalgo NA, Schmahl C,
Bohus M, Lis S. Difficulties with being socially accepted: An experimental study in borderline
personality disorder. J Abnorm Psychol. 2018 Oct;127(7):670-682.

46. Kleindienst N, Hauschild S, Liebke L, Thome J, Bertsch K, Hensel S, Lis S. A negative bias in decoding
positive social cues characterizes emotion processing in patients with symptom-remitted Borderline
Personality Disorder. Borderline Personal Disord Emot Dysregul. 2019 Dec 1;6(1):17.

Figures

Page 18/20


http://quantpsy.org/

150

125- \
10.0 - \

\

25 — \\
F T

000 025 050 075 100 125 150 175 200 225 250 275 300 325 350 375 400

0.0

Figure 1

Distribution of the BSL-23 score in n = 241 participants with a diagnosis of BPD. A: Histogram displaying
the distribution of BSL-23 mean scores. B: Q-Q plots displaying the observed quantiles against the
quantiles expected under the assumption of normality.
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ROC curves displaying the accuracy of the BSL-23 in correctly classifying the diagnostic status of
participants (BPD: yes/no) in two samples. Left: In the combined sample of n=317 BPD patients from the
BPD_VAL sample and the n=356 healthy controls from the HC sample; Right: in the combined sample of
n=317 BPD patients from the BPD_VAL sample and the n=176 clinical controls from the CC sample.
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