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Abstract

The LoPF-Q 12–18 (Levels of Personality Functioning Questionnaire) was designed for clinical

use and to promote early detection of personality disorder (PD). It is a self-report measure with

97 items to assess personality functioning in adolescents from 12 years up. It operationalizes

the dimensional concept of personality disorder (PD) severity used in the Alternative DSM-5

Model for Personality Disorders and the ICD-11. In this study, we investigated the factorial struc-

ture of the LoPF-Q 12–18. Additionally, a short version was developed to meet the need of effi-

cient screening for PD in clinical and research applications. To investigate the factorial structure,

several confirmatory factor analysis models were compared. A bifactor model with a strong gen-

eral factor and four specific factors showed the best nominal fit (CFI = .91, RMSEA = .04,

SRMR = .07). The short version was derived using the ant colony optimization algorithm. This

procedure resulted in a 20-item version with excellent fit for a hierarchical model with four first

order factors to represent the domains and a secondary higher order factor to represent person-

ality functioning (CFI = .98, RMSEA = .05, SRMR = .04). Clinical validity (effect size d = 3.1

between PD patients and controls) and clinical utility (cutoff� 36 providing 87.5% specificity and

80.2% sensitivity) for detecting patients with PD were high for the short version. Both, the long

and short LoPF-Q 12–18 version are ready to be used for research and diagnostic purposes.

Introduction

Recent changes in the conceptualisation of personality disorders (PD)

The conceptualisation of personality disorder (PD) and, subsequently, the diagnostic system

for PDs is currently transitioning from a categorical system (e.g. narcissistic or avoidant PD)
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Youden index, corresponding to a T-score of 74. Specificity for detecting patients with person-

ality disorder compared to healthy controls was 87.5% and sensitivity was 80.2%. Reliability

coefficients for the short version can be seen in Table 2.

Discussion

The current study had two aims: First, to investigate the latent structure of the LoPF-Q 12–18

original 97-item version. We assumed that a bifactor model with a general factor–representing

a joint construct of PD severity–with four specific factors matching the four domains of func-

tioning according the AMPD (DSM-5) would perform well. The second goal was the construc-

tion of an optimised short version to meet the needs for an efficient screening instrument for

PD in adolescents.

Factorial structure of LoPF-Q 12–18 long version

As hypothesised, the nominally best fitting models were bifactor models when compared to

correlated factor or hierarchical factor models (see Fig 1). The model fit of both bifactor mod-

els (including either two broad dimensions or four narrow domains) was acceptable when

considering all evaluated criteria. However, other aspects besides model fit should be consid-

ered when interpreting bifactor models [51] due i.a. to their less restrictive nature which results

in a higher overall chance of good fit, even when using random data. In addition to an accept-

able fit, the items should show substantial loadings on the general factor, and the specific scales

should have sufficient reliability after controlling for variance of the general factor (i.e., Omega

HS). In both these respects the estimates of the bi-factor models were lacking. Conclusively,

bi-factor models did not satisfactorily represent the structure of the questionnaire despite the

acceptable fit. Nevertheless, the following important conclusions can be drawn from the per-

formed analyses.

First, as expected, the item level data collected with the LoPF-Q 12–18 contain a very strong

general factor. This can be seen, for example, in the fact that model fit was only moderately

improved by extracting more than one factor, that the four domains in model 3 were very

highly correlated (S3 Table–sheet 3), and that the reliable variance in the total score in model 5

(i.e., Omega H) was almost entirely attributable to the general factor (S3 Table–sheet 1). This

support for a general factor of personality functioning is very much in line with the usage of

the LoPF-Q 12–18 in the framework of diagnostic procedures of both the AMPD (DSM-5)

and the ICD-11. In both diagnostic models, personality functioning is seen as an overarching

construct important to establish a PD diagnosis and to judge its severity. Importantly, accord-

ing to Shields et al. [52], the general factor of personality pathology has been primarily

described in adult populations. The current study might be one of the first to describe this gen-

eral factor in a sample of younger patients.

Second, the four domain subscales, with the possible exception of empathy, contain hardly

any reliable variance beyond general severity. In other words: Although the four domain scores

were reliable in their own right (i.e., ordinal alpha> .90), their very high correlation in the

underlying sample makes it seem unlikely that distinctive and clinically interpretable profiles

will emerge in individual cases. This contrasts with PD criteria from DSM-IV [32, 53] or items

of the Inventory of Personality Organization [31], which tend to warrant scoring of subscales

in adult samples. At least on a group level, Goth et al. [22] found first evidence of distinctive

profiles, for example, the empathy scale was severely impaired only in patients with narcissistic

and antisocial PD, whereas the identity scale was particularly impaired in patients with Border-

line or anxious-avoidant PD. The specific clinical variation of the empathy scale may be an

explanation for why only this one showed an independent variance beyond the general factor.
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In sum, whether the use of each of the four domain scores is clinically meaningful needs to be

investigated in clinical trials with different types of PD patients and optimally with different

therapeutic approaches in a longitudinal design. Additionally, the factorial structure will also

need to be replicated in the translated versions of the LoPF-Q 12–18.

The debate on the meaningfulness of the domain scales is important as mental health care

workers tend to find the primary scales and subscales of the LoPF-Q 12–18 useful for the inter-

pretation of the assessments regarding clinical decision making and therapy planning. This is

comprehensible as the less abstract denomination of the subscales appear to be closer to com-

monly shared concepts and can be used to find a shared language with the patients and their

families. According to the authors [22] the LoPF-Q 12–18 has been primarily developed to

meet the needs of clinical practitioners and to cover a wide range of symptoms related to the

four domains, because often specific aspects of functioning (identity pathology, problems with

self-regulation or problems with social interaction etc.) are the primary target for psychother-

apy. This discrepancy between the authors’ experiences and intentions and our current find-

ings cannot be conclusively clarified. The currently investigated sample consisted mainly of

subjects without signs of PD (351 from schools and 319 patients without PD vs 96 patients

with PD). The general factor might turn out being less pronounced and the domain scales

more independent from each other when investigating clinical samples of PD patients [54].

Similarly, Watts et al. found that the inclusion of undiagnosed individuals causes more positive

correlations in psychopathological data, leading to a stronger p-factor [55]. For a further opti-

mization of the structure in a short form of the LoPF-Q 12–18, it seemed reasonable to keep

the four domains in terms of content validity, but to put the focus of the optimization on the

general factor.

LoPF-Q Screener (20-item version)

The short version is derived from the 97-item long version for which all item formulations

were developed by clinical experts and item selection was performed in a step-by-step standard

empirical procedure to ensure good scale reliabilities and a broad and balanced coverage of the

several clinically relevant aspects (described as subscales and facets) at the same time [22]. In

contrast, the short version was generated using the ACO heuristic and optimised for clinical

validity and internal consistency accounting for a structure with four first order factors to rep-

resent the personality functioning domains and a secondary higher order factor to represent

the general personality functioning denoting PD severity. Thanks to the optimisation, the

short version performed excellently regarding both external validity and internal consistency.

The ACO heuristic had already proven useful in previous studies for creating short personality

assessments [31, 50] and performed very well in the current study (see Fig 3). The derived

short version “LoPF-Q Screener” contains 20 items and preserves the four scales Identity, Self-

direction, Empathy and Intimacy as well as the total scale Personality Functioning. It showed

an excellent model fit concerning all parameters and good scale reliabilities. Most importantly,

it showed excellent clinical validity, with the total scale differentiating significantly and with an

effect size of 3.1 standard deviations between PD patients and healthy adolescents.

The LoPF-Q Screener can be used in contexts where employing the longer version is not

feasible or inconvenient. This flexibility cannot be overestimated in the presence of a general

global mental health gap [56] in adolescents and a specific gap regarding personality disorders

in youth [6, 7]. Tools that can help address these gaps are required, and while diagnostic tools

cannot solve this issue alone, they are one of the cornerstones to advance research and inter-

ventions. The results on psychometric properties of this short version are still preliminary and

need to be verified with test data that were not used for its construction. The data ideally needs
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to be collected with this short version in order to validate it, since using a subsample of items

of data collected with the long version might potentially introduce bias (e.g. memory effects,

effects of the sequential order of items, attention span of the subject etc.). Finally, the question

arises whether an even shorter version wouldn’t be better in terms of practicality of the assess-

ment and, thus, versatility in clinical contexts. However, an even shorter version may come at

the expense of inferior measurement precision and diagnostic validity, both of which are

highly relevant for clinical usage [57]. The 20-item version of the LoPF Q 12–18 is likely to

present a solid compromise between psychometric precision and practicality.

Research recommendations

Research on the usefulness of the levels of personality functioning model for clinical decision

making such as selection of appropriate treatment and treatment customisation is needed. The

long and short version need to be compared in future studies regarding their usability and

user experience of the different stakeholders. For instance, do users benefit from the more

comprehensive data collection of the long version or are they looking for more efficient tools?

A further question is the preparation of a pathway towards shorter versions for different cul-

tural settings. The authors of the LoPF-Q 12–18 pursue a strategy in which they emphasise the

importance of the same set of items for all cultural settings and actively support the develop-

ment of cultural adaptations and networking among interested colleagues. A shared set of

items across culturally adapted versions is necessary because it facilitates scientific exchange

and management of the different versions and enables joint data analyses in cross-cultural set-

tings. This possibility is particularly important because the development of PD in early adoles-

cence is an under-researched area and data pooling is key. In addition, LoPF-Q versions for

informant report and for even younger age groups (from 6 years up) are under development,

and the seamless and clear transferability of the assessed scales in all cultural adaptations is

crucial, especially for longitudinal studies. Future research will show whether the optimised

short version LoPF-Q Screener will provide measurement invariance across different cultural

settings and translations.

The current study highlights the usefulness of a more detailed and more time-efficient

assessment of personality functioning in adolescence. Whereas there is no doubt about a com-

mon core, i.e., a general latent construct, there is somewhat mixed evidence regarding the use-

fulness of the lower-order domains (identity, self-direction, empathy, intimacy). Earlier

research on alcohol use disorders has shown that determining the factor structure in a sample

including individuals with no clinical symptoms may have a debilitating impact on the dis-

crimination of sub-factors [54]. Future research on the LoPF-Q 12–18 and the introduced

LoPF-Q Screener short version might provide more comprehensive insights by comparing the

factor structure between clinical and non-clinical samples.

Finally, we would like to emphasise that tools such as the LoPF-Q 12–18 long version and

the LoPF-Q Screener are of high importance as evidence-based tools to evaluate personality

functioning. However, the results of these self-report questionnaires need to be complemented

with other sources of information. In all cases, clinical interviews and clinical impressions in

the personal interaction needs to be considered in the evaluation of personality functioning as

well as in the diagnostic process and clinical decision making.
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