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Abstract

The Levels of Personality Functioning Questionnaire 12-18 (LoPF-Q 12-18) is the only self-
report measure informed by the Level of Personality Functioning (Diagnostic and Statistical
Manual of Mental Disorders [5th ed.; DSM-5; American Psychiatric Association, 2013])
Alternative Model of Personality Disorders developed for adolescents. The present investigation
includes two studies evaluating the English LoPF-Q 12-18. In Study 1, single-factor and bifactor
structures (unidimensional severity criterion and four specific factors: identity, self-direction,
empathy, intimacy) were evaluated in an ethnically diverse community sample (V= 453; age
10-18; 57% female). Study 2 used a community control (n7=298; age 10-18; 54.4% female)
and clinical sample (7= 94; age 11-18; 58.5% female) to examine reliability, validity, and
clinical utility. Study 1 results supported the bifactor model, with a robust general factor and
little multidimensionality caused by the group factors, suggesting an essentially unidimensional
structure. Study 2 revealed good internal consistency and construct validity and provided clinical
cut-offs, supporting the use of the LoPF-Q 12-18 total score in research and clinical applications.
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The Alternative Model for Personality Disorders (AMPD; APA, 2013) was developed in
response to concerns over the validity and utility of the categorical diagnostic system for
personality disorders (PDs; Clark, 2007; Krueger et al., 2018; Morey et al., 2011). Although
the AMPD was relegated to Section 111 (Emerging Models and Measures) of the DSM-5
due to concerns that it was not ready for use in clinical practice, it gained traction as a

more empirically sound diagnostic approach and informed the new ICD-11 criteria for PD
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(Sharp & Miller, 2022). The AMPD includes two primary criteria. Criterion A requires
moderate or greater impairment in Level of Personality Function (LPF): self (identity, self-
direction) and interpersonal (empathy, intimacy). Criterion B requires that individuals show
at least one pathological personality trait across five domains, which describe the behavioral
manifestations of personality pathology.

Criterion A meets shortcomings of the categorical system by describing PD severity on
a single continuum (dimension) of healthy to unhealthy self-interpersonal functioning,
with the latter extreme identifying the core feature that differentiates PDs from other
psychopathology (Morey et al., 2011). Specifically, the DSM-5 states that

to use the Level of Personality Functioning Scale (LPFS), the clinician selects the
level that most closely captures the individual’s current overall level of impairment
in personality functioning. The rating is necessary for the diagnosis of a personality
disorder (moderate or greater impairment) and can be used to specify the severity
of impairment present for an individual with any personality disorder at a given
point in time. The LPFS may also be used as a global indicator of personality
functioning without specification of a personality disorder diagnosis, or in the event
that personality impairment is subthreshold for a disorder diagnosis. (p. 772)

As such, the DSM suggests the LPFS to be a unidimensional severity criterion consistent
with the original intention of the LPF as described in the early publications leading up to the
publication of the AMPD (e.g., Morey et al., 2011). Using the DSM-5 Level of Personality
Functioning Scale (LPFS), clinicians can rate Criterion A functioning in each element

on a 5-point scale from /ittle to no impairmentto extreme impairment, with the overall

goal of deriving a single severity score consistent with the idea of a single dimension of
personality functioning. The LPFS has shown incremental predictive utility for psychosocial
functioning over the categorical Diagnostic and Statistical Manual of Mental Disorders

(4th ed.; DSM-1V; American Psychiatric Association, 1994) disorders, good inter-rater
reliability, and external validity (Busmann et al., 2019; Few et al., 2013; Morey et al., 2013).
To standardize assessment, researchers have developed several semi-structured interviews
and self-report measures of LPF.

Although comparatively more empirical work has focused on Criterion B, there is a
growing literature on Criterion A and its measurement. Recent research has evaluated
whether the latent structure of LPF measures aligns with the DSM-5 conceptualization of a
unidimensional severity criterion. Support for unidimensionality of the LPFS—Self-Report
(LPFS-SR) has been demonstrated in community samples (Hopwood et al., 2018; Morey,
2017). However, in another study, the LPFS-SR failed to demonstrate a unidimensional or a
four-factor structure, and instead revealed a different but related four-factor structure (Sleep
etal., 2019). In addition, the LPFS—Brief Form (LPFS-BF, Hutsebaut et al., 2016) and

its revised version (LPFS-BF 2.0; Weekers et al., 2019) have shown a two-factor structure
(self, interpersonal) in a clinical (Hutsebaut et al., 2016; Weekers et al., 2019) and combined
clinical and incarcerated sample (Bach et al., 2016). However, these studies evidenced

high correlations between domains, suggesting a unidimensional construct. This has led to
arguments against defining two domains or four LPF components (Sleep et al., 2019). An
alternative is to conceive of LPF as best captured by a second-order or bifactor structure
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(Sharp & Wall, 2021). In support of this idea, the DSM-5 Levels of Personality Functioning
Questionnaire—Short Form (Siefert et al., 2020) and the Self and Interpersonal Functioning
Scale (Gamache et al., 2019) both demonstrated second-order factor structures consisting

of the four LPF elements and an overarching personality dysfunction factor in combined
community and clinical samples. Bliton et al. (2021) was the first to test bifactor models of
LPF using comprehensive indices, an approach that posits both a general factor explaining
covariance across all items and orthogonal specific factors explaining excess shared variance
among item clusters. They found mixed support for single-factor, two-factor, four-factor, and
bifactor models across the LPFS-SR, LPFS-SRA, LPFS-BF. However, the bifactor model
parameters indicated the majority of variance was accounted for by the general factor and
little to no variance accounted for by the specific factors, supporting a unidimensional
structure.

Almost all AMPD research has focused on adults despite strong evidence for the validity
and early intervention of PD in adolescence (see Chanen et al., 2016; Sharp & Fonagy,
2015 for reviews). Early intervention is not possible without early detection, which

requires empirically validated assessment tools that map onto the most current psychiatric
nosology. The AMPD offers particular advantages for assessment of personality function in
adolescence over traditional DSM-5 Section |1 approaches because its dimensional nature
allows for assessment of personality pathology at earlier stages of disorder (Sharp, Kerr,

et al., 2021) through the identification of at-risk adolescents who do not yet meet PD
criteria. Moreover, consistent with developmental models of personality (McAdams, 2015)
and personality dysfunction (e.g., Sharp & Wall, 2017, 2021), the assessment of self- and
interpersonal function is critical during adolescence when these functions first come on line
in adult form.

The Levels of Personality Functioning Questionnaire (LoPF-Q 12-18; Goth et al., 2018b) is
the only measure of LPF specifically developed for use with adolescents. It is a self-report
measure intended for youth ages 12 to 18 that yields a total score of PD severity and

four optional scale scores corresponding to the LPF dimensions (identity, self-direction,
empathy, and intimacy). The LoPF-Q 12-18 was initially developed in German by a Swiss
research group. Test construction was based on the general descriptions of Criterion A in
the AMPD (DSM-5; APA 2013) and beta draft of ICD-11 and was informed by an in-depth
content analysis of related models and measures and their reported clinical validity (for
details see Goth et al., 2018a). The final test version was constructed in a balanced sample
according to gender and age, combining 351 adolescents from a general population and a
clinical sample of 241 patients from Switzerland, Germany, and Austria. It was validated

in a large sample of 823 students and inpatient and outpatient youth (age 11-19; Goth

etal., 2018a). The LoPF-Q 12-18 demonstrated good to excellent internal consistency,
construct validity with significant, large differences in scores between students and patients
diagnosed with PD (effect size d=2.1) and high correlations with BPFSC-11 scores, and
clinical utility in identifying PD patients in receiver operating characteristic (ROC) analyses.
The LoPF-Q 12-18 has since been translated into English (Sharp & Vanwoerden, 2018),
Spanish (Kassin & Hackradt, 2019); Lithuanian (Barkauskiené & Skabeikyté, 2020), and
Turkish (Cosgun et al., 2021), but has only been used in two other published studies.

In a student (n=282) and clinical (n7=52) sample of Turkish adolescents, Cosgun et
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al. (2021) demonstrated good scale reliability, convergent and discriminant validity, and
clinical utility in predicting PD diagnosis. In a hybrid community-patient sample of German
adolescents, Gander and colleagues (2020) demonstrated construct validity with significant
mean differences emerging between community adolescents and patients without PD, and
those with PD on the total and scale scores.

Although these studies provide a good basis for the LoPF-Q 12-18, several gaps remain. As
in adult studies of LPF, there are mixed findings regarding the factor structure of the LoPF-Q
12-18 and further investigation is needed. Although Cosgun et al. (2021) demonstrated a
unidimensional solution, Goth et al. (2018a) found that exploratory factor analyses (EFAS)
at the item level supported a unidimensional structure while EFAs at the subscale level
supported a four-factor structure, leading the authors to suggest future studies examine a
bifactor structure. Second, no studies have evaluated the psychometric properties of the
LoPF Q 12-18 in an English-speaking population or in an ethnically diverse sample of
youth, rendering its use in English-speaking populations uncertain. Finally, further work is
needed to determine clinical cut-offs to facilitate use by clinicians as previous suggestions
range from 163 to 180 (Cosgun et al., 2021; Goth et al., 2018a). Although dimensional
scores are clinically useful and should be employed, clinicians also find benchmarks useful
to interpret severity in psychopathology.

To address these gaps, the present investigation consists of two studies. In Study 1, we
examined the factor structure of the LoOPF-Q 12-18 in an ethnically diverse community
sample of youth ages 10 to 18. Based on previous evidence for both unidimensional and
multidimensional aspects of LPF (see Sharp, Vanwoerden, et al., 2021 for a more detailed
review), we hypothesized that the LoPF-Q 12-18 would demonstrate a bifactor structure,
with a general personality dysfunction factor and four specific factors corresponding to
each scale (identity, self-direction, empathy, intimacy). Fitting a bifactor structure allows
us to test the ability to interpret the factor structure as unidimensional or multidimensional
and examine whether specific scale factors yield reliable and meaningful information after
accounting for the general personality dysfunction factor score. Given arguments that LPF
is an entirely unidimensional construct and the domains offer no unique descriptive value
(Sleep et al., 2019), as well as the relative simplicity of a unidimensional solution for future
research and clinical work with the LoPF-Q 12-18, we also tested the fit of a one-factor
solution without any specific factors.

Study 2 used a community control and clinical samples of youth to examine reliability,
demographic correlates, validity, and clinical utility of the LoPF-Q 12-18. The scoring of
the LoPF-Q 12-18 (i.e., whether to further examine the total score, scale scores, or both)
was based on the findings of Study 1. Based on previous studies of the LoPF-Q 12-18
and the conceptualization of LPF as a unidimensional severity criterion, we hypothesized
that the LoPF-Q 12-18 would show adequate internal consistency. Second, we examined
relationships between the LoPF-Q 12-18 and demographic variables (i.e., gender, age, race,
and ethnicity) to provide preliminary information on how the measure may perform in
different samples and potential relationships between LPF and demographic variables in
youth. Regarding gender, Cosgun et al. (2021) found that boys scored significantly higher,
though only slightly, than girls on the Turkish LoPF-Q 12-18. Findings using Section Il
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measures of personality pathology have been mixed, with females showing higher rates

of personality pathology in clinical samples but no significant gender differences in a

large community sample (Ha et al., 2014; Zanarini et al., 2011), leading to no a priori
hypotheses. Regarding age, there were no significant differences in Turkish LoPF-Q 12—
18 between younger and older adolescent age groups (Cosgun et al., 2021). However, a
study evaluating mean differences in a latent variable of maladaptive identity (a core aspect
of LPF) found normative increases in maladaptive identity from age 12 to17 followed

by a decrease back to levels observed at age 12 (Sharp, Vanwoerden, et al., 2021). This

is consistent with longitudinal studies using Section Il measures suggesting normative
increases in personality dysfunction through early to mid-adolescence followed by declines
into adulthood, though groups with more severe levels of personality pathology do not show
age-related declines (Cohen et al., 2005; Wright, Zalewski, et al., 2016). Therefore, we
hypothesized that older youth would show lower levels of personality dysfunction in the
community control sample, but perhaps not in the clinical sample. To our knowledge, no
studies have examined differences in LPF based on race or ethnicity and, while worthy of
a full, separate investigation, these exploratory analyses will provide preliminary evidence
using a diverse sample of youth.

Construct validity was examined in multiple ways in Study 2. First, we tested associations
with measures of personality dysfunction based on () the traditional, DSM-5 Section Il
perspective of BPD, (b) an AMPD Criterion A identity perspective, and (c) an AMPD
Criterion B trait perspective. We hypothesized that greater personality dysfunction on

the LoPF-Q 12-18 would be associated with greater personality dysfunction on these
measures. As an additional index of construct validity, we examined differences in LOPF-Q
12-18 scores between the community control and clinical samples and hypothesized that
there would be higher scores (i.e., greater impairment) in the clinical sample. To provide
information on clinical utility and to clarify cut-off scores, we examined the ability of the
LoPF-Q 12-18 to (a) predict sample type (community control vs. clinical) and (b) predict
youth above a clinical cut-off of Section I1-defined borderline personality disorder (BPD)
across both samples, given that clinical cut-offs are available for BPD measures of youth
personality. A further reason for using the BPD measure to derive clinical cut-offs is the
evidence that Section 11 BPD closely reflects general PD severity (Clark et al., 2018; Sharp
etal., 2015; Wright, Hopwood, et al., 2016). We hypothesized that the LoPF-Q 12-18 total
score would show accuracy in discriminating between samples of youth above and below
the clinical cut-off of BPD symptoms and that derived cut-off scores would help clarify
discrepant findings of previous studies.

Participants and Procedures.—Study 1 used a sample of 453 participants recruited
from schools and non-profit youth programs in a major metropolitan area in the
Southwestern United States. Inclusion criteria for the study required participants to be aged
10 to 18, students at a general education school, and proficient in English to complete
surveys. The sample consisted of 258 (57%) females, 191 (42.2%) males, and 5 (.9%)

Assessment. Author manuscript; available in PMC 2023 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kerr et al.

Measures

Page 6

gender diverse adolescents. Participants were an average age of 13.1 (SD = 2.0), with 15.5%
in 5th grade, 17.9% in 6th grade, 21.4% in 7th grade, 13.2% in 8th grade, 14.3% in 9th
grade, 8.8% in 10th grade, 2.9% in 11th grade, and 5.5% in 12th grade. The racial and ethnic
breakdown was: 59.6% Hispanic or Latin American, 11.9% Black or African American,
10.4% Caucasian or White, 5.5% Asian, 1.3% Native American, and 11.3% multiracial or
other. Details of data collection procedures are provided in the Supplementary Materials. We
report on the adequacy of our sample size and explain the purpose of each measure in the
study.

Levels of Personality Functioning Questionnaire.—The LoPF-Q 12-18 (Goth et
al., 2018b) is a 97-item self-report measure of impairment in personality functioning as
described by Criterion A of the DSM-5 Section 111 AMPD and ICD-11 that was specifically
developed for use with adolescents age 12 to 18. Items are rated on a 5-point scale ranging
from 0 (n0) to 4 (yes). The measure yields a total score and four scale scores corresponding
to each element of Criterion A: identity (e.g., “I am confused about what kind of person

I really am™), self-direction (e.g., “I have difficulties reaching goals I set for myself”),
empathy (e.g., “I often don’t understand other people’s reactions to my behavior™), and
intimacy (e.g., “I prefer others to not get too close to me”). The LoPF-Q 12-18 was initially
developed in German by a Swiss research group. There are now several translations that

are available in electronic format on the project website (academic-tests.com) and can be
requested for free for research purposes. Details on the English translation process are
provided in the Supplementary Materials. The validation study of the German version of the
LoPF-Q 12-18 (Goth et al., 2018a) showed good to excellent internal consistency, strong
construct validity, and clinical utility (see introduction). In the current sample, internal
consistency was excellent for the total score (a = .96) and good to excellent for the scale
scores (identity: 23 items, a = .83, self-direction: 25 items, a. = .95, empathy: 26 items, a =
.87, intimacy: 23 items, a. = .86).

Data Analytic Strategy.—We conducted confirmatory factor analyses (CFAS) to evaluate
bifactor and single factor structures of the LoPF-Q 12-18 in Mplus (\Version 8; Muthén &
Muthén, 2017). The bifactor structure included a general factor that consists of all items

as well as four specific factors that consist of items specific to identity, self-direction,
empathy, and intimacy. The general factor was specified to be orthogonal to the specific
factors and specific factors were specified to be orthogonal to each other. Weighted least
squares means and variance adjusted (WLSMV) estimation was used due to the categorical
nature of the data. Models were identified by constraining the first-factor loading to one

and freely estimating each factor variance. Model fit for both CFAs was determined by
using the following indices: the root-mean-square error of approximation (RMSEA), with
values of less than .08 indicating reasonable fit and values above .10 suggesting poor fit; the
comparative fit index (CFI) and Tucker—Lewis Index (TLI), with values between 0.95 and
1.00 indicating excellent fit and values between .90 and .95 indicating acceptable fit; and the
standardized root-mean-square residual (SRMR), with values <.08 indicating acceptable fit
(Browne & Cudeck, 1993; Hu & Bentler, 1999). Chi-square tests are reported; however, the

Assessment. Author manuscript; available in PMC 2023 September 01.


http://academic-tests.com

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kerr et al.

Results

Page 7

chi-square test is sensitive to sample size and is therefore not given as much weight as the fit
indices listed above (Fan et al., 1999).

For the bifactor model, in addition to conventional goodness-of-fit cut-off scores, we
calculated statistical indices including Omega reliability coefficients, factor determinacy
(FD), construct reliability (H), explained common variance (ECV), percent of
uncontaminated correlations (PUC), and relative parameter bias. Details on calculation and
interpretation are in the Supplementary Materials. This approach reduces the sensitivity to
sample size by relying on goodness-of-fit statistics and follows best practices for bifactor
analysis (Rodriguez et al., 2016).

The bifactor model demonstrated acceptable fit on all indices except TLI and CFI which
were .01 below the .90 cutoff, X% (4,456) = 8,440.94, p< .001; RMSEA = .04; CFI = .89;
TLI =.89; SRMR = .07. For the single factor CFA, CFI, TLI, and SRMR were all outside
acceptable ranges, X2 (4,559) = 13,098.49, p< .001; RMSEA = .06; CFl = .77; TLI = .76;
SRMR =.009.

Factor loadings of each item in the bifactor model are displayed in Table S1 Supplementary
Materials. The general factor was most heavily represented by self-direction scale. All but
one of the 25 self-direction items loaded strongly (= .54) onto the general factor. The
remaining item loaded moderately onto the general factor (.39) and strongly, but negatively,
onto the specific factor (-.48). Of the 23 identity items, 13 items exhibited strong factor
loadings (=.52) on the general factor, nine items exhibited strong loadings (= .51) on the
specific factor of identity, and the remaining item loaded moderately onto the general factor
(.35). Twelve of the 26 empathy scale items exhibited strong general factor loadings (=.41),
while 10 exhibited strong specific factor loadings (=.43). Six items did not load strongly
onto either factor. Of the 23 intimacy items, 11 loaded strongly (=.48) onto the general
factor, 8 loaded strongly (=.41) onto the specific factor, and 4 items did not load strongly
onto either factor.

Regarding model-based reliability indices, omega was high for the general factor (.97)

and omega subscale was high for all four subscales (> .89). OmegaH was .90, indicating
that 90% of the variance of unit-weighted total scores can be attributed to the individual
differences on the general factor. Comparing omega and omegaH shows that only 7%
(.97-.90) of the reliable variance in total scores can be attributed to the multidimensionality
caused by the group factors and 3% is estimated to be due to random error. Therefore, the
raw total scores can be interpreted as essentially unidimensional (Rodriguez et al., 2016).
OmegaHS was low for self-direction (.00) and moderate for all other subscales (.34-.44),
showing that subscale reliability dwindles substantially after partitioning out the variance for
the general factor, especially for self-direction. Therefore, the reliability judged by omega
subscale was largely attributable to individual differences on the general factor.

All scales were above the .90 cut-off for FD (all >.93; Gorsuch, 1983) except for
self-direction (.83). In addition, all scales were above the .70 cut-off for H (all > .84;
Hancock & Mueller, 2001) except for self-direction (.56). These results suggest that all
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scales except for self-direction represent well-defined latent variables and add justification
for their use in future measurement models using a structural equation modeling (SEM)
framework (Rodriguez et al., 2016). However, these results again suggest caution in using
the self-direction scale. ECV of the general factor was .67 and PUC was .76. Therefore,

the general ECV falls slightly below the cut-offs (.70 ECV and .70 PUC) provided by
Rodriguez et al. (2016) to determine when common variance can be regarded as essentially
unidimensional. However, Reise and colleagues (2013) explain that when a model shows
PUC values <.80, general ECV values >.60, and omegaH values greater than .70, the
multidimensionality is not severe enough to disqualify the interpretation of the instrument as
primarily unidimensional. Average relative parameter bias was 26%, which is considered an
unacceptable degree of relative bias (Muthén et al., 1987), suggesting caution if collapsing
the measure into a unidimensional space in an SEM context (Rodriguez et al., 2016).

Although the single-factor CFA did not show adequate fit, the bifactor model demonstrated
a robust general factor with only 7% of reliable variance in total scores attributed to
multidimensionality caused by the group factors. Therefore, findings support an essentially
unidimensional structure. Combined with the complexity that would be required to use a
bifactor scoring approach in future research and clinical practice, we use only the total score
in Study 2.

Participants and Procedures.—The community control sample was drawn from the
sample described in Study 1. From those 453 participants, we excluded 155 who scored
above the clinical cut-off on the Brief Problem Monitor (BPM; Total Problems 7-score >
65), resulting in a final sample size of 298. Demographic characteristics are presented in
Table 1. Procedures were identical to Study 1.

The clinical sample consisted of 94 participants drawn from two outpatient clinics.
Participants and their primary caregivers provided assent and consent, respectively. Inclusion
criteria required that youth be age 11 to 18, be receiving or actively seeking psychiatric
treatment, and speak fluent English. The only exclusion criterion was the presence of a
psychotic disorder. Demographic characteristics are described in Table 1. Although the
BPM was used to exclude participants in the community control sample, this screening
measure was not completed by the clinical sample participants and therefore cannot be
used to describe the nature of the clinical sample. However, 82 of the 94 clinical sample
participants completed a more comprehensive measure of adolescent psychopathology, the
Personality Assessment Inventory—Adolescent version. Of these 82 participants, 57.3%
of the sample had an elevated ( 7-score > 60) depression score and 25.6% had clinically
significant ( 7-score > 70) depression scores. Anxiety scores were elevated for 61.7% and
clinically significant for 33.3% of the sample. BPD scale scores were elevated for 50% and
clinically significant for 17.1% of the sample. Aggression scores were elevated for 22.2%
and clinically significant for 6.2% of the sample.
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Power analysis using G*Power was conducted to determine the sample size for independent
samples t-tests (power = .80, a. = .05, allocation = 3:1) and found that sample sizes of 34 and
100 per group were sufficient to detect a moderate effect size (d= .05).

LoPF-Q 12-18.—The LoPF-Q 12-18 was described in Study 1. Based on the findings of
Study 1, we used only the total score.

The Assessment of Identity Development in Adolescents.—The Assessment of
Identity Development in Adolescents (AIDA; Goth & Schmeck, 2018) is a 58-item self-
report questionnaire for adolescents assessing identity development in terms of impairments
in personality functioning. Items are rated on a 5-point Likert-type scale and correspond to
two scales: discontinuity and incoherence. The total score, representing identity diffusion,
was used for the current study to evaluate construct validity. In addition, given that the

23 LoPF-Q 12-18 identity items were drawn from the AIDA, we also calculated the

total diffusion score excluding these overlapping items excluded (“AIDA—no LoPF”). The
AIDA has demonstrated reliability and validity in adolescents from a wide range of cultural
backgrounds (e.g., Ercegovic et al., 2018; Kassin et al., 2013; Rageliené & Justickis, 2016;
Tardivo et al., 2016) and in an inpatient sample of American adolescents (Lind et al., 2019).
In the current study, Cronbach’s alpha indicated high internal consistency in both the healthy
control (AIDA: a = .94, AIDA-no LoPF: a =.91) and clinical sample (a = .95, AIDA-no
LoPF: a = .95).

Borderline Personality Features Scale for Children-11.—The Borderline
Personality Features Scale for Children-11 (BPFS-C-11; Sharp et al., 2014) is an 11-item
self-report instrument that assesses borderline personality features among children and
adolescents. The BPFS-C-11 is a reduced item version of the 24-item BPFS-C, which was
developed by Crick et al. (2005). Items are rated on a 4-point Likert-type scale to yield a
total score and four subscales (affective instability, identity problems, negative relationships,
and self-harm). The BPFS-C-11 has shown good construct validity (Sharp et al., 2014) and
longitudinal invariance over the period of adolescence (Vanwoerden et al., 2019). In addition
to using the total score as a dimensional measure of borderline features, we also used a
cutoff score to dichotomize the clinical sample into BPD and non-BPD groups for ROC
analyses. We used a cutoff score of 34, which has demonstrated high diagnostic accuracy for
BPD (Sharp et al., 2014). Cronbach’s alpha for the total score was .79 in the healthy control
sample and .86 in the clinical sample.

Personality Inventory for the DSM-5 Brief Form.—The Personality Inventory for

the DSM-5 Brief Form (PID-5-BF; APA, 2013), a 25-item self-report measure, was used

to further evaluate construct validity by assessing maladaptive personality traits as defined
by Criterion B of the AMPD. This measure yields a total score and five scale scores with
equal numbers of items that correspond to five trait dimensions (negative affect, detachment,
antagonism, disinhibition, and psychoticism). We used the average score of all items and
average item scores for each scale in the current study. Previous studies in adolescents have
supported the use of the total score as an indicator of overall profile elevation (Fossati et
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al., 2017). In addition, the PID-5-BF has demonstrated adequate psychometric properties in
adolescents including replicable factor structure, reliability, and construct validity (Anderson
et al., 2018; Bach et al., 2016; Fossati et al., 2015). In the community control sample,
internal consistency was good (a = .89) for the total scale and questionable to acceptable for
the scales (negative affect: a = .65, detachment: a = .62, antagonism: a = .73, disinhibition;
a = .77, psychoticism: a =.77). In the clinical sample, internal consistency was excellent
(o = .91) for the total scale and questionable to acceptable for the scales (negative affect: a
= .82, detachment: a = .68, antagonism: a = .69, disinhibition: a = .78, psychoticism: a =
.82).

Data Analytic Strategy.—For Study 2, all analyses were conducted using SPSS (Version
26) (IBM, 2019). We first examined the internal consistency of the LoPF-Q 12-18 in each
sample using Cronbach’s alpha. To examine relations between demographic characteristics,
we ran Pearson’s correlations between LoPF-Q 12-18 scores and age, t-tests comparing
females and males, and one-way ANOVA'’s with follow-up Tukey’s HSD tests comparing
racial groups. To examine construct validity, we examined associations with external
variables related to personality functioning, following American Educational Research
Association et al. (2014) standards for determining construct validity. Specifically, we

ran Pearson’s correlations with measures of AMPD Criterion A identity (AIDA), DSM-5
Section 11 BPD (BPFSC-11), and AMPD Criterion B pathological personality traits (PID-5-
BF total and subscale average scores). As another index of construct validity, we conducted
a t-test to examine the difference between the clinical and control groups on the LoPF-Q
12-18 total score. We also examined group differences on construct validity measures and
demographic variables (age, race, gender). In the case that age, race, or gender varied
between groups and were significantly associated with LoPF-Q 12-18 scores, we also

ran ANCOVA'’s to examine group differences on the LoPF-Q 12-18 total score while
controlling for relevant demographic variables. Finally, we examined clinical utility and
determined clinical cut-off scores for the LoPF-Q 12-18 total score using ROC analyses.
Details on ROC analysis and interpretation are in the Supplementary Materials. Using
participants from both the control and clinical samples, we ROC analyses predicting: (a) the
control versus clinical sample and (b) youth above the BPFSC-11 clinical cut-off.

Internal Consistency and Correlations Between Scales.—Cronbach’s alpha
indicated excellent internal consistency of the total LoOPF-Q 12-18 scale in both the control
(o =.95) and clinical samples (a = .96).

Relations With Demographic Variables.—In the control sample, older age was
significantly associated with lower scores on the LoPF-Q 12-18 (Table 2). In contrast, age
showed a non-significant positive correlation with the LoPF-Q 12-18 in the clinical sample.
This pattern was also shown with other indices of personality dysfunction: Older age was
significantly associated with lower scores on the AIDA, BPFSC-11, the total PID-5-BF
scale, and three PID-5-BF scales in the control sample but was significantly associated with
higher scores on the BPFSC-11, PID-5-BF total score, and four PID-5-BF scales in the
clinical sample. 7-tests revealed that females had significantly higher total scores than males
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in the community control sample, M= 143.09, SD = 47.09 versus M= 131.33, SD = 45.54,
%(292) = 2.16, p< .05; d= .25, but no significant gender difference in the clinical sample.

In the control sample, a one-way ANOVA revealed significant differences in LOPF-Q 12-18
total scores between racial and ethnic groups, A5,292) = 4.77, p< .001, 2 = .08. Follow-up
Tukey’s LSD comparisons showed that total scores for white youth (M= 111.09, SD =
47.63) were significantly lower than total scores of Hispanic (M= 145.80 SD=46.01, p<
.001) and multiracial youth (M= 154.12, SD = 50.26, p <.001). African American youth
also had significantly lower scores (M= 122.80, SD = 42.37) than Hispanic (M= 145.80,
SD = 46.01, p<.01) and multiracial youth (M= 154.12, SD=50.26, p < .01). Comparisons
were not computed for Asian or Native American youth given low sample sizes. In the
clinical sample, a one-way ANOVA did not reveal significant differences between racial
groups.

Construct Validity.—Pearson’s correlations between LoPF-Q 12-18 scores and external
measures of personality function are displayed in Table 2. The AIDA identity diffusion score
demonstrated large correlations with the LoPF-Q 12-18 in the control and clinical samples.
When excluding items included on both the AIDA and LoPF-Q 12-18 (“AIDA—no LoPF”),
correlations remained high in both samples. Correlations with the BPFS-C-11, PID-5-BF
overall average score, and all PID-5-BF subscales were similarly strong across both samples.

Differences between the control and clinical samples on demographic and clinical variables
are displayed in Table 1. A #test revealed that the clinical sample scored higher on the
LoPF-Q 12-18. Regarding demographic covariates, the clinical sample was significantly
older and contained significantly more females, and there were significant group differences
in race and ethnicity. The clinical sample also had higher scores on AIDA identity
diffusion, the BPFSC-11, the PID-5-BF overall score, and all PID-5-BF subscales except
for antagonism. Due to significant associations between the LOPF-Q 12-18, age, gender,
and race, and significant group differences in these variables, we conducted a two-way
ANCOVA comparing LoPF-Q 12-18 scores with sample and race entered as fixed factors
and age and gender entered as covariates and found that significant group differences
remained, A1,378) = 54.03, p<.001, n/? = .13.

Clinical Utility.—Two ROC curves were drawn to examine the clinical utility of the LoPF-
Q 12-18 (see Figure S1 in Supplementary Materials). The LoPF-Q 12-18 demonstrated
moderate accuracy [Area under the curve (AUC) = .83] in discriminating between the
control and clinical samples (optimal cut point = 177.5, sensitivity = .745, specificity =
.748). The LoPF-Q 12-18 was moderately accurate (AUC = .82) in discriminating between
youth above and below the clinical cut-off of the BPFSC-11 across both samples, with

an optimal cut-off of 176.5 (sensitivity = .760, specificity = .757). The group above the
BPFS-C-11 cut-off (7= 288) had a mean LoPF-Q 12-18 score of 139.11 (SD = 53.43),
compared with 209.03 (SD = 55.27) in the group above the cut-off (7= 104).

Discussion

In Study 1, goodness of fit statistics generally supported a bifactor structure of the LoPF-
Q 12-18 with a general factor and four specific factors corresponding to each scale. In
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contrast, fit statistics were largely inadequate for the single factor CFA. However, we

note that some indices (CFI, TLI) are likely to yield biased, poor fit in CFAs with this
number of indicators (97 items; Shi et al., 2019). For the bifactor model, the general factor
was most represented by items on the self-direction scale, followed by identity, empathy,
and then intimacy. This suggests that the self-domain scales are most closely related to
global personality functioning, consistent with the idea that self-functioning is the driver or
nexus of Criterion A (Sharp, 2020; Sharp & Wall, 2021). Specifically, compared with the
interpersonal component, the self-component has been shown to be a stronger predictor of
psychosocial impairment (Buer Christensen et al., 2020), severity on the Brief Symptom
Inventory (Hutsebaut et al., 2017), general distress on the Symptom Checklist-90-Revised
(Bach & Hutsebaut, 2018), and change in treatment (Weekers et al., 2019).

Given the tendency for bifactor models to overfit data, we calculated several
psychometrically informative bifactor-derived statistics alongside model fit statistics
(Rodriguez et al., 2016). Model-based reliability indices revealed that after partitioning out
the variance for the general factor, reliability for the scale scores dwindled substantially,
especially for the self-direction score, suggesting that specific factors may not represent
unique constructs beyond general personality dysfunction. In addition, only 7% of reliable
variance in total scores could be attributed to multidimensionality caused by the group
factors, suggesting that the measure can be regarded as essentially unidimensional. However,
indices also suggested that three of the four subscales (identity, empathy, and intimacy)
yielded some reliable and meaningful information after accounting for the general factor,
such that a bifactor model may more appropriately account for the additional variability
explained by these specific factors. With these complexities in mind, the variance that could
be attributed to multidimensionality is too small to justify calculating scale scores to capture
distinct constructs. This is further supported by excellent internal consistency of the total
score. These results add to only two existing studies on the factor structure of the LoPF-Q
12-18, which found both unidimensional and four-factor structures (Cosgun et al., 2021;
Goth et al., 2018a). Although adult studies of LPF factor structure have also been mixed, our
findings are consistent with Bliton et al.’s (2021) bifactor models of LPF, which also found
essentially unidimensional solutions.

The inadequate model fit obtained from the single factor CFA suggests a need to further
scrutinize and revise the LoPF-Q 12-18. It is possible that items contain local dependence,
and the factor structure could be improved through Item Response Theory analyses. This
approach would also improve clinical utility by shortening the relatively lengthy (97 item)
measure. It is also possible that the single-factor CFA was under-powered given the high
number of items despite the large sample size (V= 453). Regardless, in its current form, we
suggest using the total raw score in future research and clinical practice with the LoPF-Q
12-18 to capture a unidimensional severity criterion of personality dysfunction. Doing so
is consistent with the description of the LPF as a unidimensional severity criterion in the
DSM-5 AMPD (2013, p. 772), and the theory that guided its development (Morey et al.,
2011), as well as its recommendation to use one score to indicate severity in personality
dysfunction. Indeed, the DSM-5 articulates Criterion A thus:
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Personality disorders are optimally characterized by a generalized personality
severity continuum with additional specification of stylistic elements, derived

from personality disorder symptom constellations and personality traits. At the
same time, the core of personality psychopathology is impairment in ideas and
feelings regarding self and interpersonal relationships; this notion is consistent with
multiple theories of personality disorder and their research bases. The components
of the Level of Personality Functioning Scale-identity, self-direction, empathy, and
intimacy are particularly central in describing a personality functioning continuum.
(p. 772)

The use of the total score rather than scoring of specific factors is further underscored

by the additional effort and complexity that would be required to use a bifactor scoring
approach. Of course, more research is needed to replicate these findings and to further
examine whether there might be clinical utility in calculating subscale scores, particularly in
clinical samples.

Based on the findings of Study 1, we chose to only examine the total score in Study 2

to further examine psychometric properties of the measure in both control and clinical
samples. Consistent with our hypothesis and with a unidimensional conceptualization of
LPF, internal consistency was excellent in both samples. Regarding demographic variables,
analyses revealed interesting relationships between the LoPF-Q 12-18 scores and age.
Consistent with our hypotheses, older community control participants had significantly
lower LoPF-Q 12-18 scores while older clinical sample participants had higher (though
not significant) scores. This pattern was generally mirrored by the other measures of
personality impairment: a negative relationship between age and personality impairment

in the community control sample and a nonsignificant or positive relationship between age
and personality dysfunction in the clinical sample. Control sample results are consistent
with longitudinal studies showing normative declines in personality dysfunction in late
adolescence and into adulthood (Cohen et al., 2005; Wright, Zalewski, et al., 2016),
suggesting youth are successfully consolidating self-other processes. Therefore, higher
scores on the LoPF-Q 12-18 in younger healthy children or adolescents may represent not-
yet-developed self-other processes, rather than maladaptive self-other function. In contrast,
findings in the clinical sample suggest a persistence or exacerbation of early emerging
personality pathology, consistent with longitudinal trajectories of youth with clinically
significant personality problems (Cohen et al., 2005; Wright, Zalewski, et al., 2016). It

is important to note that the community control sample was significantly younger than

the clinical sample, and different patterns may be observed if age ranges were otherwise
restricted. In addition, while the LoPF-Q 12-18 was developed for age 12-18, it performed
well beyond this range in the German study (Goth et al., 2018a; age 11-20), Turkish study
(Cosgun et al., 2021; age 11-18) and current study (community control: 10-18, clinical:
11-18). Future studies could use the LoPF-Q 12-18 to investigate age-related differences in
personality function using measurement invariance or longitudinal methods.

We also examined the differences in LoPF-Q 12-18 scores based on gender and race or
ethnicity. Females had significantly higher total scores in the community control sample but
no significant group differences were found in the clinical sample. Although the validation
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study of the German LoPF-Q 12-18 (Goth et al., 2018a) did not find significant gender
differences, this adds to the mixed literature on gender differences in adolescent BPD,
which, in contrast to our findings, has shown higher rates in females in clinical samples but
no significant gender differences in a large community sample (Ha et al., 2014; Zanarini et
al., 2011). Differences in LoPF-Q 12-18 scores between racial and ethnic groups were
present in the community control, but not clinical, sample. In the community control
sample, both White and African American groups of youth showed significantly lower
levels of LoPF-Q 12-18 personality dysfunction compared with Hispanic/Latin American
and multiracial youth. We note that a large proportion of participants were recruited from
predominantly Hispanic/Latin American schools.

Results further supported the construct validity of the LoPF 12-18. In both samples, the
LoPF-Q 12-18 scores were correlated with identity diffusion as measured by the AIDA

(a Criterion A, identity-oriented perspective of personality functioning), BPD features

as measured by the BPFS-C-11 (a traditional, DSM-5 Section Il perspective of PD),

and the PID-5-BF overall and subscale scores (a Criterion B pathological personality

trait perspective). These findings are consistent with the validation study of an interview
measure of LPF in adolescents (STiP-5.1, Weekers et al., 2020), which found that LPF
dysfunction was associated with number of DSM-/VVBPD criteria and PID-5-BF total
scores, detachment, disinhibition, and psychoticism, though we found stronger and more
consistent correlations with PID-5-BF subscales. Construct validity was also supported by
significant differences between the control and clinical samples on the total and scale scores,
even when controlling for relevant demographic variables.

Finally, ROC analyses demonstrated clinical utility of the total score, with moderate
accuracy in determining (a) the control and clinical samples (cut-off = 177.5) and (b) the
clinical cut-off of the BPFSC-11 across both samples (cut-off = 176.5). This adds further
clarification to the cutoff scores found by the German validation study (180 to differentiate
adolescents with a PD from clinical sample without a PD, 163 to differentiate PD from
community sample; Goth et al., 2018a) and the Turkish validation study (176 to differentiate
adolescents with a PD from school sample; Cosgun et al., 2021). Taken together, we suggest
a preliminary cut-off score of 177 for use in future research or in clinical practice to identify
adolescents who may need additional assessment and treatment focused specifically on
personality functioning.

There were several limitations in the current study. First, given the relatively high number
of items on the LoPF-Q 12-18, Study 1 CFAs may have been under-powered despite the
large sample size, potentially contributing to the occasional below-threshold fit index for
the bifactor model and the inadequate fit indices for the single factor model. In addition,
due to lower sample size in the clinical sample (7= 94), we were only able to examine
the factor structure of the LoPF-Q 12-18 in the community sample. However, we did not
exclude adolescents with psychopathology from this sample and 34.2% of the participants
scored above the clinical cut-off on the BPM, indicating that we captured a range of
pathology. Moreover, the LPF is intended to capture the full spectrum of personality
dysfunction, including healthy function, and therefore should be validated in community
samples. However, it is possible that there are differences in the LPF construct depending
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on the clinical nature of the sample. For instance, we found different relations between
personality functioning and age depending on sample. On a related note, our demographic
comparisons are limited by sample size in the clinical sample and provide only preliminary
information. The examination of measurement invariance of the LoPF-Q 12-18 regarding
age, gender, race, and ethnicity is worthy of a full, separate investigation. Researchers may
also consider using latent growth curve models or other longitudinal methods to examine
changes in LPF with age using the LoPF-Q 12-18. However, we believe that it is important
to present our preliminary findings nonetheless given that this is the first examination of LPF
in a diverse sample of youth

Another limitation is that we were not able to examine relationships with other measures of
LPF. However, we did find significant associations with PID-5-BF pathological personality
traits, although this measure was not developed for youth. Researchers should consider
further examining construct validity using interview measures of LPF such as the STiP-5,
which has shown preliminary evidence of reliability and validity in adolescents (Weekers
et al., 2020), and using parent-report measures. This is also important considering that all
measures in the current study were self-report, which inflates correlations due to shared
method variance. Future studies should also examine whether the LoPF-Q 12-18 predicts
other important outcomes such as other PDs, psychosocial functioning, suicidality, or
treatment response. Another important future direction is to develop and evaluate a short
version of LoPF-Q 12-18 to improve efficiency.

Despite these limitations, our study makes important contributions to the literature as

the first psychometric evaluation of the LoPF-Q 12-18 in an English-speaking and
ethnically diverse sample of youth, one of only four studies (Cosgun et al., 2021; Goth

et al., 2018a; Weekers et al., 2020) to examine LPF in adolescents, and the first to
evaluate a bifactor structure of LPF in adolescents. Although the hypothesized bifactor
model exhibited adequate fit, the small amount of variance that could be attributed to
multidimensionality does not justify the calculation and use of subscale scores as unique
constructs. Results suggested an essentially unidimensional structure, aligning with the
DSM-5(2013) operationalization of Criterion A as a unidimensional severity criterion,
and consistent with theory behind the development of the LPF (Morey et al., 2011), and
supporting the use of the total score in research and clinical practice. Moreover, Study

2 analyses revealed adequate internal consistency, construct validity, clinical utility across
community and clinical samples. Although further work is needed to refine and further
evaluate the LoPF-Q 12-18 and determine the clinical utility of the subscales, our findings
support the use of the total score as a valid and reliable assessment tool in future research
and to aid in the early detection and intervention with youth with personality problems.
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