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Introduction: Personality-based profiling helps elucidate associations between
psychopathology symptoms and address shortcomings of current nosologies. The
objective of this study was to bracket the assumption of a priori diagnostic class
borders and apply the profiling approach to a transdiagnostic sample. Profiles
resembling high-functioning, undercontrolled, and overcontrolled phenotypes were
expected to emerge.

Methods: We used latent profile analysis on data from a sample of women with
mental disorders (n=313) and healthy controls (n=114). 3-5 profile solutions were
compared based on impulsivity, perfectionism, anxiety, stress susceptibility, mistrust,
detachment, irritability, and embitterment. The best-fitting solution was then related
to measures of depression, state anxiety, disordered eating, and emotion regulation
difficulties to establish clinical significance.

Results: A 5-profile solution proved best-fitting. Extracted profiles included a high-
functioning, a well-adapted, an impulsive and interpersonally dysregulated, an
anxious and perfectionistic, and an emotionally and behaviorally dysregulated class.
Significant differences were found in all outcome state measures, with the emotionally
and behaviorally dysregulated class exhibiting the most severe psychopathology.

Discussion: These results serve as preliminary evidence of the predictive nature
and clinical utility of personality-based profiles. Selected personality traits should
be considered in case formulation and treatment planning. Further research is
warranted to replicate the profiles and assess classification stability and profiles’
association with treatment outcome longitudinally.

personality subtypes, latent profile analysis, impulsivity, perfectionism, transdiagnostic,
dimensional psychopathology, dimensionality

1. Introduction

Comparative investigations of categorical and dimensional psychopathology classification
systems highlight the need to transcend a binary disordered-healthy division (Dalgleish et al., 2020).
Firstly, wide-spread comorbidity, apparent in diagnostic fluidity and co-occurrence of disorders,
complicates differentiation between primary and secondary diagnoses (Stice et al., 2013; Steinert
et al, 2014; Lai et al, 2015; Bahji et al., 2019). Besides diagnostic overlap, within-disorder
heterogeneity hinders conceptualization (Fried and Nesse, 2015). Conjointly, there is evidence of a
mismatch between categorical assignment of diagnoses and dimensionality of symptoms (Beesdo
etal,, 2010; Sysko et al,, 2010). This is exemplified by occurrence of sub-threshold impairments and
“not otherwise specified” disorders (Regier et al., 2013). Since categorization without accounting for
shared underlying variability can be arbitrary, current classification practices can result in
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hinderances in treatment planning (Chmielewski et al., 2015; Hopwood
et al., 2020).

One way of grounding classification is to consider personality traits
as basis for drawing distinctions — these patterns of cognition, emotion,
and behavior dispose individuals to pathology, impact treatment
adherence and prognosis (Andersen and Bienvenu, 2011). Searching for
traits contributing to the etiopathogenesis of mental disorders and
drawing from the rich discourse on theoretical and empirical personality
typologies, Krueger and Eaton (2010) highlight antagonism,
disinhibition, negative affectivity, introversion, and peculiarity, reflecting
impairments in general affectivity, impulse control, and interpersonal
functioning. Empirical evidence underscores these traits. Negative
affectivity has been shown to characterize depression, anxiety and
substance use disorders (SUDs; Kotov et al., 2010; Paulus et al., 2015).
Impulsivity has been related to suicidality, anger, hostility, mood, and
anxiety disorders and eating disorders (EDs; Johnson et al., 2013;
Santens et al., 2020), while overcontrol and perfectionism, a common
proxy, have been connected to EDs, social anxiety disorder, generalized
anxiety disorder (GAD), post-traumatic stress disorder (PTSD) and
panic disorder (Egan et al., 2011). Interpersonal dysregulation has been
shown to be a vulnerability factor in SUDs, anxiety, and mood disorders
(Koob and Volkow, 2010; Judd et al., 2013; McEvoy et al., 2013).
Additionally, these characteristics mirror the maladaptive traits that,
together with deficits in general functioning, constitute personality
disorders under the DSM-5 Alternative Model (Krueger and
Hobbs, 2020).

Recognition of such traits” transdiagnostic influence has given rise to
personality-based profiling. Bohane et al’s (2017) systematic review
revealed most clinical profiling studies to have focused on individuals with
EDs. Studies have converged on a 3-class solution that encapsulates ideas
first highlighted in Block and Block’s (1980) theory of ego resilience and
ego control: undercontrolled, overcontrolled and resilient profiles arise
(Wildes and Marcus, 2013). The initial undercontrol-overcontrol
designation in Robins et al’s (1996) seminal study describes the
undercontrolled class as stubborn, impulsive, externalizing and restless,
while the overcontrollers are inhibited, introverted, restrictive and
internalizing (for a review of the frameworK’s applications, see Bohane
et al., 2017). The semantic scope of these personality constructs has
expanded, yet the robust tripartite model holds in clinical samples: in ED
studies, the undercontrolled class has been characterized by emotional
lability and behavioral disinhibition, the overcontrolled by avoidance,
emotional restriction, rigid perfectionism, and anxiousness; the resilient
class has been shown to function well and demonstrate moderate levels of
perfectionism and conscientiousness (Westen and Harnden-Fischer, 2001).
Among clinical populations, comparable results have emerged in research
on people with PTSD (Thomas et al,, 2014). These three personality
prototypes have also been cross-culturally postulated in healthy control
samples (e.g., Asendorpf et al, 2001; Rammstedt et al., 2004). As
demonstrated by Christian et al. (2021), impulsivity- and perfectionism-
based profiles are also differentially related to clinically significant outcome
variables among non-clinical samples. High perfectionism was associated
with compulsivity, worry, social anxiety, depression, restricting and
bingeing; high impulsivity with pronounced alcohol use; while a
combination of high perfectionism and impulsivity was related to both
internalizing and externalizing psychopathology (Christian et al., 2021).

To accommodate more heterogenous samples, this model has been
repeatedly refined. For example, in clinical populations either combined
classes of perfectionism and impulsivity or several classes of over- or
undercontrolled participants have surfaced (Boone et al., 2014; Soidla
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and Akkermann, 2020). Similarly, on large population-based samples,
there is evidence for five-to seven-class solutions (Herzberg and Roth,
2006; Eaton et al., 2011; Sava and Popa, 2011).

As expected, the prototypical overcontrol-undercontrol profiles are
less distinctly differentiated in these more diverse clinical samples. While
population-based samples point toward the possibility of widely applying
the tripartite classification (see, e.g., Yin et al., 2021), evidence for such
distinctions within affective disorders—anxiety and mood disorders—is
mixed (Spinhoven et al, 2012; Ulbricht et al., 2018). Note-worthy
transdiagnostic classification research includes Brown and Barlow’s (2009)
studies on depressive and manic mood, autonomic activation, intrusive
cognitions, social well-being, avoidance, and trauma. These traits were
found to make up six personality profiles: two classes with limited
impairment, a panic-somatic (elevated autonomic arousal and somatic
anxiety), a social-depressed (depressive mood and anxiety in social
situations), an obsessed-worried (intrusive thoughts) and a severe-
comorbid class, with heightened impairment on all measures (Rosellini
and Brown, 2014). These results point toward the utility of including
additional personality traits, reflecting general affectivity and interpersonal
functioning, to increase explanatory power and clinical utility.

Compensating for the underexplored niche of mixed clinical
samples, the Hierarchical Taxonomy of Psychopathology (HiTOP)
synthesized previous studies and postulated an internalizing spectrum
comprising mood and anxiety disorders, and EDs (Kotov et al., 2017;
Dalgleish et al., 2020). Individuals with syndromes on the internalizing
spectrum share dysfunctional personality traits like anxiousness, hostility,
and emotional lability, which can be interpreted as facets of negative
affectivity and irritability (Kotov et al., 2017). However, HITOP and
previous investigations of personality profiles and transdiagnostic traits
diverge in two aspects. Firstly, in the context of generalizing from ED
studies to the general psychiatric population, HiTOP fails to sufficiently
recognize the variance of both impulsivity and perfectionism within the
internalizing spectrum—urgency and low behavioral control are listed as
traits of the externalizing spectra (Kotov et al., 2017). Furthermore, SUDs
are identified as a distinct subfactor on the externalizing spectrum,
offering little explanation for their co-occurrence with mood and anxiety
disorders and EDs (Blanco et al., 2015).

Review of previous research reveals two methodological imbalances.
Firstly, studies often either address specific diagnostic classes or the
entire psychopathological nosology. In the former case, joint
transdiagnostic basis is ignored, failing to allow for cross-diagnosis
clusters and challenge current classification. In the latter, associations
between extracted clusters can remain unclear. Secondly, exploratory
and confirmatory approaches do not build on each other: hypotheses-
free studies hinder progress by refraining from comparing nosologies
and re-assessing existing models on new samples; confirmatory studies
can suffer from overfitting the overcontrolled, undercontrolled, and
resilient solution (Bohane et al., 2017).

Combining results from clustering analyses and transdiagnostic
investigations, the goal of this study was to address these gaps by using
a person-centered analytic technique on a sample of patients with varied
clinical profiles, and healthy controls, subscribing to a fundamentally
dimensional framework. We took a confirmatory approach in
incorporating measures of overcontrol and undercontrol that have
repeatedly been demonstrated to result in distinct personality profiles.
However, drawing from both empirical studies investigating the
personality traits impacting psychopathology (e.g., Koob and Volkow,
2010; Kotov et al., 2010; Judd et al., 2013; McEvoy et al., 2013; Paulus
et al., 2015) as well as transdiagnostic and population-based profiling
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2011; Rosellini and Brown, 2014)

we incorporated an exploratory element by including additional

studies (e.g., Eaton et al,

personality trait measures that reflect negative affectivity and
interpersonal dysregulation.

We aimed to test three hypotheses. Firstly, we expected 3-5 profiles
resembling the overcontrolled, undercontrolled and low
psychopathology classes to be distinguishable. Secondly, in addition to
perfectionism and impulsivity, we anticipated somatic and psychic
anxiety, stress susceptibility, mistrust, embitterment, irritability, and
detachment to meaningfully contribute to profile differentiation.
We assessed these hypotheses by latent profile analysis (LPA) with
measures of these traits included as indicator variables. Additionally,
after extracting the personality profiles, we validated their coherence by
relating them to alternative instruments designed to measure similar
constructs. Finally, we hypothesized profile membership to differentially
determine variation in state anxiety, depression, emotion regulation
difficulties and disordered eating, and evaluated this by relating profiles
to distal outcome measures.

2. Materials and methods
2.1. Participants

The sample comprised 427 women (total sample, mean age
M=22.78, SD=7.16), out of whom 249 (58.3%) had been diagnosed
with an ED, 64 had a primary diagnosis of mood and anxiety disorders
or SUDs (MOOD-SUD, 15.0%) and 114 (26.7%) were healthy controls.
63.6% of patients had at least one comorbid diagnosis. ED, MOOD-SUD
participants, and healthy controls were matched on age and education.

Exclusion criteria for patients included intellectual disability, acute
psychotic episodes, and involuntary hospitalization. Exclusion criteria
for controls included current but not lifespan diagnoses of
mental disorders.

Healthy controls and patients were profiled together based on a core
assumption of dimensionality of investigated traits. Additionally,
Schaefer et al. (2017) have shown only a minority in the population to
not develop a psychiatric disorder over their life course, hinting at
controls” exclusion from explanatory models being unmerited.

Patients were recruited in an inpatient setting at the University of
Tartu Clinic, the control sample via university mailing lists and public
calls. Data were collected by trained clinical psychologists. Written
informed consent from the participants was obtained after the nature of
the procedures had been fully explained. Study design was reviewed and
approved by the Research Ethics Committee of the University of Tartu
(243/T-20, 196/T-17).

2.2. Measures
2.2.1. LPA indicator measures

2.2.1.1. Personality

Personality was profiled with the Swedish Universities Scales of
Personality (SSP; Gustavsson et al., 2000; Aluoja et al., 2009). The SSP is a
91-item self-report questionnaire comprising 13 scales, seven items each
(=0.58-0.85 scale level; Aluoja et al., 2009). Items are assessed on a
4-point scale. Composite scores of seven scales were used as indicators:
somatic and psychic trait anxiety, stress susceptibility, detachment,
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embitterment, trait irritability and mistrust. Psychic and somatic anxiety
and stress susceptibility have been shown to load onto a general negative
affectivity factor, but while the two first scales reflect general proneness to
anxiety, somatic anxiety is comparable to somatic anxiety in Rosellini and
Brown (2014; Gustavsson et al., 2000; Aluoja et al., 2009). Trait irritability
and embitterment reflect dysphoric mood and encapsulate facets of
anxiety and aggression, while detachment encompasses withdrawal from
social interactions and is significantly correlated with mistrust (Gustavsson
et al, 2000; Aluoja et al, 2009). Aluoja et al. (2009) have shown
detachment and mistrust to be strongly negatively correlated with
extraversion on the Big Five personality scales, while Eaton et al. (2011)
showed mistrust to contribute to personality profiles, lending support to
the theory that higher scores on these interpersonal dysregulation
measures could reflect a transdiagnostic vulnerability factor.

2.2.1.2. Impulsivity

Impulsivity was assessed with Dickman’s Impulsivity Inventory (DII;
Dickman, 1990). The DII is a 23-item (11 to tap functional impulsivity
and 12 to assess dysfunctional impulsivity) self-report questionnaire
(x=0.74-0.85 scale level). Items are rated on a 5-point scale. In this
study, scale scores were used.

2.2.1.3. Perfectionism

Perfectionism was assessed with the Multidimensional
Perfectionism Scale (MPS; Frost et al., 1990). The MPS has 35 items,
making up four scales: concern over mistakes, parental standards and
expectations, personal standards, and organization (total «=0.90). Items
are rated on a 5-point scale. Two composite scores—positive (personal
standards and organization) and negative perfectionism (concern over
mistakes and parental standards)—were included.

2.2.2. Alternative instrument validation measures

2.2.2.1. Personality

As alternative instruments to the SSP, four factor scores from the
International Personality Item Pool NEO were used (EPIP-NEO,
Goldberg, 1999, Mottus et al, 2006). The 240-item self-report
instrument assesses 30 different personality facets, and reflects five
higher-order factors: neuroticism, extraversion, openness to experience,
agreeableness, and conscientiousness (a=0.89-0.95 factor level; Mottus
etal,, 2006). We omitted openness to experience from this study due to
weak associations with the SSP scales (Aluoja et al., 2009). In addition
to reflecting personality traits measured by the SSP, we took
conscientiousness to covary with and act as a proxy to perfectionism,
especially in conjunction with high levels of neuroticism (see, e.g., Smith
etal., 2019).

2.2.2.2. Trait anxiety

As an alternative instrument to the SSP’s somatic and psychic
anxiety and stress susceptibility, the State-Trait Anxiety Inventory (trait
scale) was used (STAJ; Spielberger et al., 1983). The STAI is a two-factor
40-item self-report questionnaire that measures state anxiety and
general proneness to anxiety (a=0.90-0.92 scale level). Items are rated
on a 4-point scale.

2.2.2.3. Impulsivity

As an alternative instrument to the DII, Barratt Impulsivity Scales’
total score was used (BIS-11; Patton et al., 1995). The BIS-11 is a 30-item
self-report scale that has a six-factor primary level structure and a
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three-factor second order structure (total ®=0.83). Items are rated on a
4-point scale.

2.2.3. Profile membership associations with distal
outcomes

2.2.3.1. Diagnosis

Diagnoses were established with the Mini International
Neuropsychiatric Interview (M.LN.I; Shechan et al., 1998). The M.LN.I
is a brief structured clinician-administered interview. Test-retest
reliability of the original instrument varies (0.52-1.00) across scales,
interrater reliability ranges between 0.89 and 1.00.

2.2.3.2. Emotion regulation difficulties

Emotion regulation was assessed with the total score of the
Difficulties in Emotion Regulation Scale (DERS; Gratz and Roemer,
2004). The 36-item DERS reflects six factors: nonacceptance of
emotional responses, difficulties engaging in goal-directed behaviors,
impulse control difficulties, lack of emotional awareness, limited access
to emotion regulation strategies, and lack of emotional clarity (total
a=0.93). Items are rated on a 5-point scale.

2.2.3.3. Depression

Depression was assessed with the self-report Montgomery-Asberg
Depression Rating Scale (MADRS; Svanborg and Asberg, 1994). The
MADRS has 9 items, rated on a 7-point scale (x=0.83; Fantino and
Moore, 2009).

2.2.3.4. State anxiety
State anxiety was assessed with the STAI state scale (Spiclberger
etal, 1983).

2.2.3.5. Disordered eating

Disordered eating was assessed with the 29-item self-report measure
Eating Disorder Assessment Scale (EDAS; Alkkermann, 2010). Items are
rated on a 6-point scale and form four subscales: restrained eating, binge
eating, purging, and preoccupation with body image and body weight
(x=0.90-0.93 scale level). All scales were included.

2.3. Analytic strategy

To test the first and second hypotheses, profiles were extracted via
LPA. LPA classifies individuals into latent profiles based on observed
variation in continuous indicator variables (Muthén and Muthén, 1998
2012). The full information maximum likelihood method was applied
to missing data in indicator variables to retain power and reduce bias
(Cham et al., 2017). Consistently missing data patterns were excluded
from analysis; validation analyses used case-by-case deletion.

The first step was to iteratively assess 1-8-profile models in the total
sample. To correct for solutions converging on local maxima, starting
value sets were increased to 1,000 initial and 250 final stage
optimizations. A maximum of 20 initial stage iterations were run. The
best-fitting model was chosen based on parsimony, theoretical
interpretability, and goodness-of-fit indicators: logarithm of the
likelihood of fit (LL), Bayesian Information Criterion (BIC), sample-
adjusted BIC (SABIC), and Akaike’s Information Criterion (AIC; Tein
et al., 2013; Ferguson et al., 2020). Lower absolute values of LL, BIC,
SABIC, and AIC demonstrate better fit, entropy values surpassing 0.80
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indicate minimal uncertainty and significant BIC, SABIC, and AIC
postulate superiority of k versus k-1 profiles (Masyn, 2013). Based on
previous research, this study primarily focused on agreement of BLRT
and LMR-LRT with BIC (Nylund et al., 2007; Morgan, 2015).

To evaluate the quality of the best-fitting model, profile means were
compared across instruments that assess constructs resembling indicator
variables. To explore the third hypothesis, associations with distal
outcomes were assessed by comparisons of outcome measure means
based on categorical profile membership. BCH tests are comparatively
reported in Supplementary materials, since BCH independently has been
shown to be unreliable when outcome measures are non-normally
distributed (Asparouhov and Muthén, 2014). The omega squared statistic
was used to calculate effect sizes for analyses of variance (ANOVAS) to
reduce bias (rule of thumb 0.01 small, 0.06 medium, and 0.14 large effect
size; Field, 2013) and Cramér’s V for cross-tabulations (rule of thumb 0.05
small, 0.15 medium, and 0.25 large effect size; Cohen, 1988). See
Supplementary materials (S1) for more on methodological choices.

LPAs were conducted in Mplus (version 7.4; Muthén and Muthén,
1998-2012), additional analyses in SPSS 26.0. Data was visualized using
R (version 4.1.1; R Core Team, 2021) and the ggplot2 package (version
3.3.5; Wickham, 2016).

3. Results
3.1. Descriptive statistics

Data from seven subjects were consistently missing and omitted
from LPAs. Descriptive statistics for all variables are presented in
Supplementary Table 1 (S2).

3.2. Latent profile analysis

3.2.1. Model Fit estimation

Summary model fit statistics for the total sample are reported in
Table 1. Fit indices for the sample without controls as well as subsamples
are presented in Supplementary materials (S3), since independently,
they lack statistical power.

Total sample (N=420) LPAs provided mixed evidence for the 3- and
5-profile solutions. Entropy of 0.87 served as evidence in favor of the
3-profile solution, LMR-LRT indicated the models superiority in
comparison to the 2-profile model. The 5-profile model was supported
by the best BIC value and better LL, AIC and SABIC values in
comparison to the 3-profile model. Since entropy values surpassing 0.80
are taken to reflect good fit, and the adjusted LMR-LRT can underpredict
profile number, the 5-profile model garnered more support in total and
was thus selected as the best model.

3.2.2. Profile characteristics

3-5-profile solutions were studied to analyze interpretability and
reasons for divergent evidence in model detection.

In the 3-profile model (Figure 1), the following profiles emerged: (1)
a profile characterized by low psychic and somatic anxiety, stress
susceptibility, embitterment, detachment, irritability and mistrust, as
well as low perfectionism and dysfunctional impulsivity and high
functional impulsivity—the high-functioning profile; (2) a profile with
average scores on all indicator variables—the moderate profile; (3) a
profile with very high somatic and trait anxiety, stress susceptibility,
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TABLE 1 Fit indices for 1-8 profile latent profile analyses in the total sample.

10.3389/fpsyg.2023.1043394

Entropy SMALL % LMR (p) BLRT (p)

1 ~16,633.62 33,311.23 33,400.12 33,330.31 - - - -

2 ~16,062.65 32,193.29 32,330.66 32,222.77 0.84 49.5% 0.003 <0.001
3 —15,830.15 31,752.30 31,938.15 31,792.18 0.87 20.5% <0.001 <0.001
4 —15,768.51 31,653.03 31,887.36 31,703.31 0.81 13.8% 0.47 <0.001
5 —15,724.51 31,589.03 31,871.85 31,649.71 0.80 13.3% 0.23 <0.001
6 —15,693.33 31,550.66 31,881.96 31,621.75 0.81 5.2% 0.46 <0.001
7 —15,664.56 31,517.11 31,896.89 31,598.60 0.82 2.6% 0.34 <0.001
8 —15,639.70 31,491.39 31,919.66 31,583.29 0.80 2.4% 0.69 <0.001

Best-fitting model in bold. No =number of profiles in model; LL=1log likelihood; AIC = Akaike’s Information Criterion; BIC = Bayesian Information Criterion, SABIC = sample-adjusted Bayesian
information criterion; SMALL % = proportion of sample in smallest profile; LMR =adjusted Lo-Mendell-Rubin likelihood ratio test; BLRT =bootstrap likelihood ratio test.
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embitterment, mistrust and perfectionism; high dysfunctional
impulsivity, irritability, and low functional impulsivity—the emotionally
and behaviorally dysregulated profile.

In the 4-profile model (Figure 2), the moderate profile separated
into two, leaving one moderate and one anxious and perfectionistic
profile, with highest scores on the somatic and psychic anxiety and stress
susceptibility scales, pronounced negative perfectionism and elevated
embitterment and irritability.

With the extraction of an additional, fifth profile (Figure 3), the
moderate profile developed into a well-adapted profile (n=112)
differing from the high-functioning (1 =56) profile only quantitatively.
Two separate profiles emerged from the anxious and perfectionistic
profile: an impulsive and interpersonally dysregulated profile,
characterized by elevated impulsivity, embitterment, irritability,
mistrust, and somatic anxiety (n=114), and an anxious and

Frontiers in Psychology

perfectionistic profile (n=66), characterized by high perfectionism,
psychic anxiety, and stress susceptibility. The emotionally and
behaviorally dysregulated profile remained intact (n=72). Across
profiles, comparisons of indicator variable means were statistically
significant, results are presented in Supplementary materials (54).
Graphical presentations of the five-profile model in our subsamples are
also available in Supplementary materials (S5).

3.3. Validation analyses of profile extraction

Classification certainty in the 5-profile solution was captured by
entropy of 0.80. Probabilities for the most likely latent profile ranged
between 0.81 and 0.93, the mean likelihood of individuals to belong to
the second-best profile ranged between 0.03 and 0.11.
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Alternative instrument validation analysis results are presented in ~ lowest neuroticism. The well-adapted participants were generally
Table 2, BCH results in Supplementary materials (S4). The high-  comparable, yet exhibited more trait anxiety and neuroticism compared
functioning profile was characterized by the highest extraversion and  to the first profile. The impulsive and interpersonally dysregulated
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TABLE 2 Comparison of means of alternative instruments across profiles in the best-fitting total sample 5-profile model.

Profile ANOVA and Kruskal-Wallis H

Emotionally df2 F H(4) o*> 95%ClI
and for w?
behaviorally
dysregulated
(GEY))

M(SD)

Variable

High- Well- Impulsive and  Anxious and
interpersonally perfectionistic
dysregulated (n=66)

(n=114)

functioning adapted

(n=56) (n=112)

M(SD) M(SD) M(SD) M(SD)

Impulsivity 53.2(9.1)%¢ 54.3 (10.8)¢ 63.4 (9.8)*d 57.8 (9.8)¢ 67.7 (12.8)*0¢ 270 17.32% 55.76% | 0.13 | [0.07,0.19]
Trait anxiety 33.0 (9.6)>c4¢ | 41.1 (11.7)»cd¢ 53.3 (11.2)*b¢ 58.5(9.5)*" 63.9 (11.1)*b¢ 273 52.40% | 117.88%* | 0.41 | [0.35,0.48]
Conscientiousness | 142.4 (19.9) | 135.1 (18.6) 115.7 (21.7)"® 127.3 (18.0)° 103.1 (27.1)*¢ 128 | 13.47% | 3592% 023 [0.13,0.33]
Neuroticism 54.5 (24.8)>de | 78,0 (18.2)*cde 95.9 (17.3)bde 112.4 (22.1)*0ee 139.9 (16.1)*"<¢ 128 | 62.73% 85.19% | 0.65 = [0.58,0.71]
Agreeableness 142.6 (10.6)%¢ | 135.0 (12.2)%%¢ 122.5 (20.5)*>¢ 144.9 (11.5)b<¢ 114.3 (27.6)*>¢ 53 10.69% | 3529% | 0.40 | [0.21,0.52]
Extraversion 122.2(20.3)% | 119.0 (20.1)% 109.7 (20.9)° 97.8 (26.0)* 91.6 (27.2)"b¢ 128 | 8.16* 25.42% | 0.19 | [0.10,0.29]

Tukey test applied, post-hoc tests significant at p<0.05. For all ANOVA tests, dfI =4. Effect sizes calculated for parametric tests.

“Statistically significantly different from high-functioning profile.
"Different from well-adapted profile.

‘Different from impulsive and interpersonally dysregulated profile.
“Different from anxious and perfectionistic profile.

‘Different from emotionally and behaviorally dysregulated profile.
fWelch ANOVA, Games-Howell test applied, effect size is an estimation.
#p<0.001.

profile demonstrated pronounced impulsivity and low conscientiousness
in comparison to the two well-functioning classes as well as the anxious
and perfectionistic profile. Additionally, these participants were
relatively low in agreeableness. While the anxious and perfectionistic
group had higher levels of neuroticism and lower extraversion compared
to the impulsive and interpersonally dysregulated people, they also
exhibited more conscientiousness, high agreeability and low impulsivity.
The emotionally and behaviorally dysregulated profiles had the highest
impulsivity, anxiety and neuroticism, and lowest scores on
conscientiousness, agreeableness and extraversion measures.

3.4. Profiles as predictors of diagnoses and
emotional state outcomes

Comparisons of distal outcomes are presented in Table 3 (BCH in
S4). The high-functioning and well-adapted profile demonstrated the
lowest levels of depression, state anxiety and eating pathology and
differences between the two profiles were quantitative in nature. Among
the three dysregulated profiles, disturbances generally continuously
increased, moving from the impulsive and interpersonally dysregulated
to the anxious-perfectionistic to the emotionally and behaviorally
dysregulated participants. Differential associations arose with emotion
regulation difficulties, bingeing and purging: the anxious-perfectionistic
group demonstrated less of these symptoms in comparison to the
impulsive participants.

On average, individuals in the high-functioning profile presented
with M=0.6 (SD=0.9) comorbid disorders, the well-adapted profile
M=1.2 (SD=1.6), impulsive and interpersonally dysregulated M =2.0
(SD=1.8), anxious and perfectionistic M=2.5 (SD=1.7) and
emotionally and behaviorally dysregulated profile M=3.7 (SD=2.5;
Welch corrected F (4, 188)=35.76, p<0.001; »*=0.42, 95% CI [0.33,
0.49]; non-parametric H(4) =105.74, p <0.001). Games-Howell post-hoc
comparisons were significant at p<0.05 for all profile comparisons,
except between the impulsive and interpersonally dysregulated and the
anxious and perfectionistic profile. Prevalence of ICD-10 disorders is
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displayed in Table 4. Most participants (62.5%) in the high-functioning
profile and nearly half (42.9%) of the individuals labeled as well-adapted
were healthy controls. The impulsive and interpersonally dysregulated
class had a high proportion of patients with BN (35.1%) and depression
(36.8%), while the anxious-perfectionistic profile was mostly made up
by AN (39.4%), BN (31.8%) and GAD (28.8%) patients. In comparison,
the emotionally and behaviorally dysregulated class exhibited more
SUDs (26.4%), PTSD (20.8%) and anxiety disorders (GAD 37.5%, social
phobia 30.6%, agoraphobia 27.8%).

4. Discussion

The results of this study underscore the importance of testing
personality-based profiling models on varied samples. With five distinct
and clinically significant profiles emerging, we found support for all
three hypotheses. Firstly, five profiles were extracted. These were labelled
well-adapted, the
interpersonally dysregulated, the anxious and perfectionistic and the

the high-functioning, the impulsive and
emotionally and behaviorally dysregulated profiles. The detected profiles

mirrored the overcontrolled (anxious and perfectionistic),
undercontrolled (dysregulated profiles), and low psychopathology
classes (high-functioning and well-adapted). Secondly, all indicators
differed significantly across profiles, demonstrating the benefits of
utilizing additional measures. Finally, class membership was found to
predict current emotional state with anxiety, depression, disordered

eating, and difficulties in emotion regulation differing across profiles.

4.1. Profile identification

Our findings converge with previous studies, especially with
research on EDs (Bohane et al,, 2017). Important similarities with
Rosellini and Brown (2014), who incorporated a diverse clinical sample
and more measures, emerged. Severe comorbid (here emotionally and
behaviorally dysregulated) and negligible-mild (high-functioning and
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TABLE 3 Comparison of means of distal outcomes across profiles in the best-fitting total sample 5-profile model.

Variable Profile ANOVA and Kruskal-Wallis H
High- Well- Impulsive and  Anxious and Emotionally df2 F H4) o? 95% ClI
functioning adapted interpersonally perfectionistic and for ?
(n=56) (n=112)  dysregulated (n=66) behaviorally
(n=114) dysregulated
(h=72)
M(SD) M(SD) M(SD) M(SD) M(SD)
Depression 5.7 (5.3)bede 12.4 (9.5)cde 18.1 (9.3)0¢ 20.3 (8.8)*¢ 27.5 (10.0)*><d 126 | 52.46% | 103.46% | 0.61 [0.52,0.67]
State anxiety 30.5 (10.8)>%¢ | 39.9 (15.0)*<d¢ 47.2 (13.2)*b¢ 50.7 (13.1)0¢ 58.5 (13.6)*"<d 121 | 31.68%* 80.74% 0.49 [0.38,0.57]
Emotion 30.5 (22.9)bcde | 58,7 (25.1)%de 85.6 (23.2)*0¢ 58.5 (13.6)*"¢ 112.3 (20.9)P<d 160 | 54.28% 97.85% 0.56 [0.48, 0.63]
regulation
Restrained 10.7 (8.1)b% | 16.0 (9.9)%% 17.2 (10.2)*¢ 22.8 (10.4)*> 23.9 (9.4)b¢ 185 | 19.76%  67.53* | 032 | [0.22,0.39]
eating
Binge eating 8.2 (7.3)>% | 13.6(8.8)"* 18.6 (9.5)* 17.8 (10.7)* 20.3 (12.3)* 182 | 1669 | 64.97% = 030  [0.20,0.38]
Purging 1.5 (3.9)%4¢ 2.9 (5.4) 5.4 (6.5)* 5.1 (5.8)" 8.0 (7.0)* 186 | 12.88" | 66.13*% = 022  [0.13,0.30]
Preoccupation | 9.0 (9.3)>%¢ | 13.6 (10.4)*% 19.3 (11.2)*4 25.0 (10.9)* 28.6 (9.6)* 184 | 40.66" = 120.69% = 0.49 | [0.40,0.55]
with weight

Tukey test applied, post-hoc tests significant at p <0.05. For all ANOVA tests, dfI =4. Effect sizes calculated for parametric tests.

“Statistically significantly different from high-functioning profile.
"Different from well-adapted profile.

‘Different from impulsive and interpersonally dysregulated profile.
“Different from anxious and perfectionistic profile.

‘Different from emotionally and behaviorally dysregulated profile.
‘Welch ANOVA, Games-Howell test applied, effect size is estimation.
%p<0.001.

well-adapted) classes were postulated in both studies, the anxious and
perfectionistic profile in the current study appears to encapsulate facets
of the mildly-neurotic and obsessed-worried classes in Rosellini and
Brown (2014), while the impulsive and interpersonally dysregulated
profile reflects a combination of the social-depressed and panic-somatic
classes. We validated our profiles by relating them to traits from the Five
Factor model. Findings from this post-LPA validation also align with
previous research — our undercontrolled groups demonstrated low
agreeableness and conscientiousness and our overcontrolled profile had
high neuroticism and conscientiousness (for a review, see Yin et al.,
2021). Such agreement of results points towards a common trait-based
disposition to develop and maintain psychopathology among affective
disorders and affirms the generalizability of results from less
diverse samples.

While the emergence of high-functioning and combined
perfectionism-impulsivity classes has been well documented, the precise
number of meaningful profiles remains controversial. Differences in the
number of extracted classes (e.g., Boone et al,, 2014) and characteristics
of the profiles can result from our utilization of additional LPA indicator
measures, including scales for assessing interpersonal dysregulation
(Spinhoven et al., 2012; Christian et al., 2021).

4.2. Profile characteristics

Elucidating the nature of the profiles, we found support for the claim
that personality traits can be protective factors in people with EDs,
SUDs and mood and anxiety disorders. High-functioning and well-
adapted participants displayed low comorbidity and limited emotional
disturbance, aligning with the finding that membership in resilient
classes consistently predicts better treatment response (Wardenaar
etal., 2014).
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Similarly to Yin et al. (2021), we found neuroticism and proxies of
general negative affectivity, like somatic and psychic trait anxiety, to
show the largest effect sizes in differentiating between the profiles.
Interestingly, we found the classes with average trait-and state-level
disturbance to be differentiated by varied patterns of interpersonal
dysfunction and facets of anxiety. This highlights the necessity of
nuanced profile extraction, including distinguishing between other-
directed facets of negative affectivity and diverse presentations of
anxiety (measured by stress susceptibility, psychic and somatic trait
anxiety; Hartmann et al., 2010; Judd et al., 2013). As such, our results
indirectly affirm the relevance of antagonistic, peculiar, and
disinhibited traits as contributors to personality-based profiles and
demonstrate how pathways of negative affectivity are mediated by
different maintenance factors (Krueger and Eaton, 2010; Paulus
etal., 2015).

Our study replicated the finding that the emotionally and
behaviorally dysregulated profile displays the most psychopathology and
state disturbances, aligning with Boone et al. (2014), Christian et al.
(2021) and Rosellini and Brown (2014). Additionally, this profile
exhibited the highest rates of comorbidity. These results could
be interpreted as demonstrating the mediating role of emotion
regulation in the interplay of state and trait features (Abdi and Palk,
2019). One potential explanatory mechanism is that people in this
profile perceive impulsive behavior as unwanted and perfectionistic
tendencies serve as compensatory mechanisms (Boone et al., 2014). This
view also suggests that a high base rate of negative affectivity and anxiety,
often manifest in maladaptive perfectionism, can lead to impulsive
action in response to negative emotions (Beauchaine and Zisner, 2017;
Kim and Hodgins, 2018).

Profiles’ differential prediction of mental disorder diagnoses was also
meaningful. While our results generally affirmed the findings relating
overcontrolled profiles to internalizing psychopathology (e.g., AN, GAD)
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TABLE 4 Prevalence of disorders across profiles in the best-fitting total sample 5-profile model.

Disorder n (% of Profile x*(4)  Cramér's 95% ClI
N=420) High- Well- Impulsive and = Anxious and = Emotionally v forve
functioning adapted interpersonally perfectionistic and
(n=56) (n=112)  dysregulated (n=66) behaviorally
(n=114) dysregulated
(n=72)

Anorexia 119 (28.3%) 16 (28.6%) 27 (24.1%) 25 (21.9%) 26 (39.4%) 25 (34.7%) 8.71 0.14 [0.09, 0.27]
nervosa

Bulimia 108 (25.7%) 3 (5.4%) 18 (14.8%) 40 (35.1%)™ 21 (31.8%)" 26 (36.1%)"" 28215 0.26 [0.20,0.35]
nervosa

BED 18 (4.0%) 1(1.8%)" 2 (1.8%) 3 (2.6%) 8 (12.1%)" 4(4.2%) 13.88%* 0.18 [0.08, 0.32]
SUD 53 (12.6%) 1(1.8%)¢ 9 (8.0%) 15 (13.2%) 9 (13.6%) 19 (26.4%)* 20,573 0.22 [0.15, 0.33]
Depression 153 (36.4%) 5 (8.9%) 26 (23.2%)% 42 (36.8%)™ 34 (51.5%)"" 46 (63.9%)™>c | 55.44%%% 0.37 [0.30, 0.45]
Bipolar 12 (2.9%) 0 (0%) 1(0.9%) 4(3.5%) 2 (3.0%) 5 (6.9%) 7.58 0.14 [0.09, 0.25]
disorder

GAD 78 (18.6%) 3 (5.4%)% 11 (9.8%)* 18 (15.8%)° 19 (28.8%)* 27 (37.5%)™ | 33.53%kk 0.28 [0.20, 0.38]
Social phobia | 64 (15.2%) 1(1.8%) 9 (8.0%)° 18 (15.8%) 14 (21.2%)" 22 (30.6%)* 26.69%%% 0.25 [0.18,0.35]
Agoraphobia 50 (11.9%) 1(1.8%)° 5 (4.5%)° 16 (14.0%) 8 (12.1%) 20 (27.8%)* 28.64%%% 0.26 [0.18, 0.38]
Panic disorder | 29 (6.9%) 0 (0%)° 1(0.9%)¢ 9 (7.9%) 4(6.1%) 15 (20.8%)* 31.95% 0.28 [0.19, 0.39]
PTSD 23 (5.5%) 0 (0%)° 4(3.6%)° 2 (1.8%)° 2 (3.0%)° 15 (20.8%)*< | 40.13%%* 031 [0.19, 0.43]
0oCD 23 (5.5%) 0 (0%) 3(2.7%) 10 (8.8%) 2(3.0%) 8 (11.1%) 12.36* 0.17 [0.11,0.27]
Controls 114 (27.1%) | 35(62.5%)% | 48 (42.9%)" 24 (21.1%)"* 5 (7.6%)™ 2 (2.78%) 85.92% 045 [0.38, 0.54]

Number of diagnoses and, in parentheses, proportion of profile. Bonferroni test applied, post-hoc tests significant at p <0.05. BED =binge eating disorder; SUD = substance use disorder;
depression = includes dysthymia, bipolar disorder = includes mania; GAD = generalized anxiety disorder; PTSD = post-traumatic stress disorder; OCD = obsessive—compulsive disorder.

“Statistically significantly different proportion of cases than high-functioning profile.
"Different proportion of cases than well-adapted profile.

‘Different proportion of cases than impulsive and interpersonally dysregulated profile.
“Different proportion of cases than anxious and perfectionistic profile.

“Different proportion of cases than the emotionally and behaviorally dysregulated profile.
#*p<0.05.

#ip <001,

##Ep <0.001.

and undercontrolled groups to externalizing features (e.g., SUDs, BN),
we believe these findings to be preliminary due to the disproportionate
prevalence of different disorders in our sample (see also Kotov et al., 2017
for discussion on the internalizing and externalizing spectra).

4.3. A dimensional transdiagnostic account
of affective disorders and EDs

Our results indicate that there is initial evidence in favor of
personality-based classification and treatment of psychopathology.
Firstly, applying a profiling approach to a sample with varied disorder
presentations allowed us to reject the implications of current diagnostic
borders. In our study, no profile contained only one diagnosis and it was
not the case that all individuals with one diagnosis clustered in the same
profile, hinting at within-disorder heterogeneity and cross-disorder
homogeneity. Secondly, modeling the overcontrol-undercontrol
relations on a mixed sample of patients and healthy controls and finding
profile configurations similar to those previously reported in less diverse
samples serves as evidence in favor of traits varying dimensionally
across the population.

Such dimensional conceptualization can help elucidate the
mechanisms via which the overlapping biopsychosocial basis of
disorders results in comorbidity. For example, high prevalence of GAD,

Frontiers in Psychology

EDs and depression in the anxious and perfectionistic profile could hint
at anxiety sensitivity being a transdiagnostic factor influencing
symptomatology and requiring attention in treatment (Barlow et al,
2011; Norr et al,, 2014). Since personality-based profiles differed across
state-level disturbance, early identification of risk traits could help buffer
the vulnerability to develop mental disorders (Hopwood et al., 2020). As
such, our study underscores the potential of person-centered latent
modelling techniques in clinical applications and highlights the necessity
to go beyond state-level symptom-based profiling (Yarrington et al.,
2022). Additionally, detection of co-varying impulsivity and
perfectionism, especially accompanied by high levels of interpersonal
dysregulation, should guide treatment choices to explicitly target
maladaptive cognitions and behaviors deriving from these traits.

HiTOP promotes a similar transdiagnostic approach to pathology
(Kotov et al,, 2017). In our study, traits assigned to HiTOP spectra
combined to make up the extracted profiles, rather than fell into
discrete classes. For example, while the impulsive and interpersonally
dysregulated profile reflected pathology more characteristic to the
externalizing and detachment spectra, individuals also exhibited
heightened somatic anxiety, and while the emotionally and behaviorally
dysregulated profile was impulsive, this profile was also characterized
by internalizing traits. Such results do not contradict HiTOP, yet they
highlight the further
spectra associations.

need for investigation of between-
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4 4. Limitations and future directions

This study has several limitations. Firstly, EDs were overrepresented
in our sample. To account for potential bias, subsamples were profiled
separately, revealing generally equivalent results, yet less pronounced
impulsive profiles. Diagnostic distribution across profiles showed that
non-ED diagnoses did not discretely group together, further proving
that the model is not ED-specific. Regardless, results from small
subsamples should be extrapolated with caution. Secondly, both
personality and emotional state were assessed using self-report
measures. Due to potential response bias and an assumption of
responder insight, a multimethod assessment approach is merited in
future investigations (Ganellen, 2007). Additionally, since our
participants’ demographic profile was relatively homogenous and did
not include men, results might not be applicable to a wider
clinical population.

Despite these limitations, our results affirm the relevance of
personality profiles in constructing both descriptive and
explanatory accounts of pathology and highlight the importance of
reverting to a dimensional symptom space. With this study’s
differentiation between state and trait variables, comparative
inclusion of 3-5-profile models and validation analyses, it serves
as robust preliminary evidence of the extracted profiles and their
clinical relevance.

We suggest three strands of future research to increase results’
applicability in clinical practice. Firstly, resilient, overcontrolled,
and undercontrolled personality types have been shown to emerge
in early childhood and be significant predictors of later functioning
(e.g., Gilbert et al., 2021). Based on this, the profiles extracted in
this study should be assessed longitudinally to examine temporal
stability, especially in comparison with current nosologies.
Secondly, profiles should be related to biological markers of
pathology to determine their potential significance in establishing
endophenotypes. Finally, further studies to assess whether profile
membership predicts treatment response are warranted. Such
research could help evaluate the relevance of the diathesis-stress
model in treating personality profiles as risk factors and contribute
to personalized interventions.

Data availability statement

The data supporting the conclusions of this article will be made
available by the authors upon request and in line with participants’
informed consent.

Ethics statement

The studies involving human participants were reviewed and
approved by the Research Ethics Committee of the University of Tartu.

References

Abdi, R., and Pak, R. (2019). The mediating role of emotion dysregulation as a
transdiagnostic factor in the relationship between pathological personality dimensions and
emotional disorders symptoms severity. Pers. Individ. Differ. 142, 282-287. doi: 10.1016/j.
paid.2018.09.026

Frontiers in Psychology

10.3389/fpsyg.2023.1043394

The patients/participants provided their written informed consent to
participate in this study.

Author contributions

HLS was involved in conceptualization, data curation and analysis,
investigation, methodology, and writing—original draft. KA was
involved in conceptualization, data curation, formal analysis,
investigation, methodology, project administration, resources,
supervision, and writing—review and editing. All authors contributed

to the article and approved the submitted version.

Acknowledgments

We would like to thank Sheryl Vosu, Kérol Soidla, Kerttu Petenberg
and Elis Paasik for their contribution to data collection.

Conflict of interest

The authors declare that the research was conducted in the absence
of any commercial or financial relationships that could be construed as
a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1043394/

full#supplementary-material

SUPPLEMENTARY TABLE 1
S1_Data_Analysis_Procedure.

SUPPLEMENTARY TABLE 2
S2_Descriptive_Statistics.

SUPPLEMENTARY TABLE 3
S3_Model_Fit_Statistics.

SUPPLEMENTARY TABLE 4
S4_Five-Profile_Model_Statistics

SUPPLEMENTARY TABLE 5
S5_Subsample_Profiles_Graphically.

Akkermann, K. (2010). Serotonin-related biomarkers and symptoms of eating disorders.
Doctoral dissertation. University of Tartu.

Aluoja, A., Voogne, H., Maron, E., Gustavsson, J. P,, Véhma, U., and Shlik, J. (2009).
Personality traits measured by the Swedish universities scales of personality: factor

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1043394
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1043394/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1043394/full#supplementary-material
https://doi.org/10.1016/j.paid.2018.09.026
https://doi.org/10.1016/j.paid.2018.09.026

Soodla and Akkermann

structure and position within the five-factor model in an Estonian sample. Nord. J.
Psychiatry 63, 231-236. doi: 10.1080/08039480802571036

Andersen, A. M., and Bienvenu, O. J. (2011). Personality and psychopathology. Int. Rev.
Psychiatry 23, 234-247. doi: 10.3109/09540261.2011.588692

Asendorpf, J. B., Borkenau, P, Ostendorf, F, and Van Aken, M. A. (2001). Carving
personality description at its joints: confirmation of three replicable personality prototypes
for both children and adults. Eur. J. Personal. 15, 169-198. doi: 10.1002/per.408

Asparouhov, T., and Muthén, B. (2014). Auxiliary variables in mixture modeling: three-step
approaches using Mplus. Struct. Equ. Model. 21, 329-341. doi: 10.1080/10705511.2014.915181

Bahji, A., Mazhar, M. N., Hudson, C. C., Nadkarni, P, MacNeil, B. A., and Hawken, E.
(2019). Prevalence of substance use disorder comorbidity among individuals with eating
disorders: a systematic review and meta-analysis. Psychiatry Res. 273, 58-66. doi: 10.1016/j.
psychres.2019.01.007

Barlow, D. H., Ellard, K. K., Fairholme, C. P, and Boisseau, C. L. (2011). The unified
protocol for transdiagnostic treatment of emotional disorders (Workbook). New York, NY:
Oxford University Press.

Beauchaine, T. P, and Zisner, A. (2017). Motivation, emotion regulation, and the latent
structure of psychopathology: an integrative and convergent historical perspective. Int. J.
Psychophysiol. 119, 108-118. doi: 10.1016/j.ijpsycho.2016.12.014

Beesdo, K., Pine, D. S, Lieb, R., and Wittchen, H.-U. (2010). Incidence and risk patterns
of anxiety and depressive disorders and categorization of generalized anxiety disorder.
Arch. Gen. Psychiatry 67, 47-57. doi: 10.1001/archgenpsychiatry.2009.177

Blanco, C., Wall, M. M., He, J. P, Krueger, R. E, Olfson, M., Jin, C.]., et al. (2015). The space
of common mental disorders in adolescents: comorbidity structure and individual latent
liabilities. . Am. Acad. Child Adolesc. Psychiatry 54, 45-52. doi: 10.1016/j.jaac.2014.10.007

Block, J. H., and Block, J. (1980). “The role of ego-control and ego-resiliency in the
organization of behavior” in Development of cognition, affect and social relations: The
Minnesota symposia on child psychology. ed. W. A. Collins (Hillsdale, NJ: Erlbaum), 39-101.

Bohane, L., Maguire, N., and Richardson, T. (2017). Resilients, overcontrollers and
undercontrollers: a systematic review of the utility of a personality typology method in
understanding adult mental health problems. Clin. Psychol. Rev. 57, 75-92. doi: 10.1016/j.
¢pr.2017.07.005

Boone, L., Claes, L., and Luyten, P. (2014). Too strict or too loose? Perfectionism and
impulsivity: the relation with eating disorder symptoms using a person-centered approach.
Eat. Behav. 15, 17-23. doi: 10.1016/j.eatbeh.2013.10.013

Brown, T. A., and Barlow, D. H. (2009). A proposal for a dimensional classification
system based on the shared features of the DSM-IV anxiety and mood disorders:
implications for assessment and treatment. Psychol. Assess. 21, 256-271. doi: 10.1037/
20016608

Cham, H., Reshetnyak, E., Rosenfeld, B., and Breitbart, W. (2017). Full information
maximum likelihood estimation for latent variable interactions with incomplete indicators.
Multivar. Behav. Res. 52, 12-30. doi: 10.1080/00273171.2016.1245600

Chmielewski, M., Clark, L. A., Bagby, R. M., and Watson, D. (2015). Method matters:
understanding diagnostic reliability in DSM-IV and DSM-5. J. Abnorm. Psychol. 124,
764-769. doi: 10.1037/abn0000069

Christian, C., Bridges-Curry, Z., Hunt, R. A,, Ortiz, A., Drake, J. E., and Levinson, C. A.
(2021). Latent profile analysis of impulsivity and perfectionism dimensions and
associations with psychiatric symptoms. J. Affect. Disord. 283, 293-301. doi: 10.1016/j.
jad.2021.01.076

Cohen, J. (1988). Statistical power analysis for the behavioral sciences, second ed. New
York: Routledge.

Dalgleish, T, Black, M., Johnston, D., and Bevan, A. (2020). Transdiagnostic approaches
to mental health problems: current status and future directions. J. Consult. Clin. Psychol.
88, 179-195. doi: 10.1037/ccp0000482

Dickman, S. J. (1990). Functional and dysfunctional impulsivity: personality and
cognitive correlates. J. Pers. Soc. Psychol. 58, 95-102. doi: 10.1037/0022-3514.58.1.95

Eaton, N. R, Krueger, R. E, South, S. C., Simms, L. J., and Clark, L. A. (2011). Contrasting
prototypes and dimensions in the classification of personality pathology: evidence that
dimensions, but not prototypes, are robust. Psychol. Med. 41, 1151-1163. doi: 10.1017/
$0033291710001650

Egan, S. J., Wade, T. D., and Shafran, R. (2011). Perfectionism as a transdiagnostic
process: a clinical review. Clin. Psychol. Rev. 31, 203-212. doi: 10.1016/j.cpr.2010.04.009

Fantino, B., and Moore, N. (2009). The self-reported Montgomery-Asberg depression
rating scale is a useful evaluative tool in major depressive disorder. BMC Psychiatry 9, 1-6.
doi: 10.1186/1471-244X-9-26

Ferguson, S. L., Moore, E. W. G., and Hull, D. M. (2020). Finding latent groups in
observed data: a primer on latent profile analysis in Mplus for applied researchers. Int. J.
Behav. Dev. 44, 458-468. doi: 10.1177/0165025419881721

Field, A. (2013). Discovering statistics using IBM SPSS statistics. 4th Edn. Los Angeles,
London, New Delhi, Singapore, Washington DC: SAGE Publications. 1-952.

Fried, E. I, and Nesse, R. M. (2015). Depression is not a consistent syndrome: an
investigation of unique symptom patterns in the STAR D study. J. Affect. Disord. 172,
96-102. doi: 10.1016/.jad.2014.10.010

Frost, R. O., Marten, P, Lahart, C., and Rosenblate, R. (1990). The dimensions of
perfectionism. Cognit. Ther. Res. 14, 449-468. doi: 10.1007/BF01172967

Frontiers in Psychology

10.3389/fpsyg.2023.1043394

Ganellen, R. J. (2007). Assessing Normal and abnormal personality functioning:
strengths and weaknesses of self-report, observer, and performance-based methods. J. Pers.
Assess. 89, 30-40. doi: 10.1080/00223890701356987

Gilbert, K., Whalen, D. ], Jackson, J. J., Tillman, R., Barch, D. M., and Luby, J. L. (2021).
Thin slice derived personality types predict longitudinal symptom trajectories. Personal
Disord. 12, 275-285. doi: 10.1037/per0000455

Goldberg, L.R. (1999). “A broad-bandwidth, public domain, personality inventory
measuring the lower-level facets of several five-factor models,” in Personality psychology in
Europe, eds. I. Mervielde, I. Deary, FruytE De and E. Ostendorf Tilburg: Tilburg University
Press, 7-28.

Gratz, K. L., and Roemer, L. (2004). Multidimensional assessment of emotion regulation
and dysregulation: development, factor structure, and initial validation of the difficulties
in emotion regulation scale. J. Psychopathol. Behav. Assess. 26, 41-54. doi:
10.1023/B:JOBA.0000007455.08539.94

Gustavsson, J. P, Bergman, H., Edman, G., Ekselius, L., von Knorring, L., and Linder, J.
(2000). Swedish universities scales of personality (SSP): construction, internal consistency
and normative  data.  Acta  Psychiatr.  Scand. 102, 217-225.  doi:
10.1034/j.1600-0447.2000.102003217.x

Hartmann, A., Zeeck, A., and Barrett, M. S. (2010). Interpersonal problems in eating
disorders. Int. J. Eat. Disord. 43, 619-627. doi: 10.1002/eat.20747

Herzberg, P. Y, and Roth, M. (2006). Beyond resilients, undercontrollers, and
overcontrollers? An extension of personality prototype research. Eur. J. Personal. 20, 5-28.
doi: 10.1002/per.557

Hopwood, C. J., Bagby, R. M., Gralnick, T., Ro, E., Ruggero, C., Mullins-Sweatt, S., et al.
(2020). Integrating psychotherapy with the hierarchical taxonomy of psychopathology
(HiTOP). J. Psychother. Integr. 30, 477-497. doi: 10.1037/int0000156

Johnson, S. L., Carver, C. S., and Joormann, J. (2013). Impulsive responses to emotion as
a transdiagnostic vulnerability to internalizing and externalizing symptoms. J. Affect.
Disord. 150, 872-878. doi: 10.1016/j.jad.2013.05.004

Judd, L. L., Schettler, P. J., Coryell, W,, Akiskal, H. S., and Fiedorowicz, J. G. (2013). Overt
irritability/anger in unipolar major depressive episodes: past and current characteristics
and implications for long-term course. JAMA Psychiatry 70, 1171-1180. doi: 10.1001/
jamapsychiatry.2013.1957

Kim, H. S., and Hodgins, D. C. (2018). Component model of addiction treatment: a
pragmatic transdiagnostic treatment model of behavioral and substance addictions. Front.
Psychol. 9:406. doi: 10.3389/fpsyt.2018.00406

Koob, G. E, and Volkow, N. D. (2010). Neurocircuitry of addiction.
Neuropsychopharmacology 35, 217-238. doi: 10.1038/npp.2009.110

Kotov, R., Gamez, W., Schmidt, F, and Watson, D. (2010). Linking "big" personality traits
to anxiety, depressive, and substance use disorders: a meta-analysis. Psychol. Bull. 136,
768-821. doi: 10.1037/a0020327

Kotov, R., Krueger, R. E, Watson, D., Achenbach, T. M., Althoff, R. R., Bagby, R. M., et al.
(2017). The hierarchical taxonomy of psychopathology (HiTOP): a dimensional alternative
to traditional nosologies. J. Abnorm. Psychol. 126, 454-477. doi: 10.1037/abn0000258

Krueger, R. E, and Eaton, N. R. (2010). Personality traits and the classification of mental
disorders: toward a more complete integration in DSM-5 and an empirical model of
psychopathology. Pers. Disord.: Theory Res. Treat. 1, 97-118. doi: 10.1037/a0018990

Krueger, R. E, and Hobbs, K. A. (2020). An overview of the DSM-5 alternative model of
personality disorders. Psychopathology 53, 126-132. doi: 10.1159/000508538

Lai, H. M., Cleary, M., Sitharthan, T., and Hunt, G. E. (2015). Prevalence of comorbid
substance use, anxiety and mood disorders in epidemiological surveys, 1990-2014: a
systematic review and meta-analysis. Drug Alcohol Depend. 154, 1-13. doi: 10.1016/j.
drugalcdep.2015.05.031

Masyn, K. E. (2013). “Latent class analysis and finite mixture modeling” in The Oxford
handbook of quantitative methods. ed. T. Little (Oxford: Oxford University Press), 551-611.

McEvoy, P. M., Burgess, M. M., Page, A. C., Nathan, P, and Fursland, A. (2013).
Interpersonal problems across anxiety, depression, and eating disorders: a transdiagnostic
examination. B. J. Clin. Psychol. 52, 129-147. doi: 10.1111/bjc.12005

Morgan, G. B. (2015). Mixed mode latent class analysis: an examination of fit index
performance for classification. Struct. Equ. Model. 22,76-86. doi: 10.1080/10705511.2014.935751

Mobttus, R., Pullmann, H., and Allik, J. (2006). Toward more readable big five personality
inventories. Eur. J. Psychol. Assess. 22, 149-157. doi: 10.1027/1015-5759.22.3.149

Muthén, LK., and Muthén, B.O. (1998-2012) Mplus User’s Guide, seventh ed. Los
Angeles: Muthén & Muthén.

Norr, A. M., Allan, N. P, Macatee, R. J., Keough, M. E., and Schmidt, N. B. (2014). The
effects of an anxiety sensitivity intervention on anxiety, depression, and worry: mediation
through affect tolerances. Behav. Res. Ther. 59, 12-19. doi: 10.1016/j.brat.2014.05.011

Nylund, K. L., Asparouhov, T., and Muthén, B. O. (2007). Deciding on the number of
classes in latent class analysis and growth mixture modeling: a Monte Carlo simulation
study. Struct. Equ. Model. 14, 535-569. doi: 10.1080/10705510701575396

Patton, J. H., Stanford, M. S., and Barratt, E. S. (1995). Factor structure of the Barratt
impulsiveness scale. J. Clin. Psychol. 51, 768-774. doi:
10.1002/1097-4679(199511)51:6<768::AID-JCLP2270510607>3.0.CO;2-1

Paulus, D. J., Talkovsky, A. M., Heggeness, L. F, and Norton, P. J. (2015). Beyond negative

affectivity: a hierarchical model of global and transdiagnostic vulnerabilities for emotional
disorders. Cogn. Behav. Ther. 44, 389-405. doi: 10.1080/16506073.2015.1017529

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1043394
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/08039480802571036
https://doi.org/10.3109/09540261.2011.588692
https://doi.org/10.1002/per.408
https://doi.org/10.1080/10705511.2014.915181
https://doi.org/10.1016/j.psychres.2019.01.007
https://doi.org/10.1016/j.psychres.2019.01.007
https://doi.org/10.1016/j.ijpsycho.2016.12.014
https://doi.org/10.1001/archgenpsychiatry.2009.177
https://doi.org/10.1016/j.jaac.2014.10.007
https://doi.org/10.1016/j.cpr.2017.07.005
https://doi.org/10.1016/j.cpr.2017.07.005
https://doi.org/10.1016/j.eatbeh.2013.10.013
https://doi.org/10.1037/a0016608
https://doi.org/10.1037/a0016608
https://doi.org/10.1080/00273171.2016.1245600
https://doi.org/10.1037/abn0000069
https://doi.org/10.1016/j.jad.2021.01.076
https://doi.org/10.1016/j.jad.2021.01.076
https://doi.org/10.1037/ccp0000482
https://doi.org/10.1037/0022-3514.58.1.95
https://doi.org/10.1017/S0033291710001650
https://doi.org/10.1017/S0033291710001650
https://doi.org/10.1016/j.cpr.2010.04.009
https://doi.org/10.1186/1471-244X-9-26
https://doi.org/10.1177/0165025419881721
https://doi.org/10.1016/j.jad.2014.10.010
https://doi.org/10.1007/BF01172967
https://doi.org/10.1080/00223890701356987
https://doi.org/10.1037/per0000455
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1034/j.1600-0447.2000.102003217.x
https://doi.org/10.1002/eat.20747
https://doi.org/10.1002/per.557
https://doi.org/10.1037/int0000156
https://doi.org/10.1016/j.jad.2013.05.004
https://doi.org/10.1001/jamapsychiatry.2013.1957
https://doi.org/10.1001/jamapsychiatry.2013.1957
https://doi.org/10.3389/fpsyt.2018.00406
https://doi.org/10.1038/npp.2009.110
https://doi.org/10.1037/a0020327
https://doi.org/10.1037/abn0000258
https://doi.org/10.1037/a0018990
https://doi.org/10.1159/000508538
https://doi.org/10.1016/j.drugalcdep.2015.05.031
https://doi.org/10.1016/j.drugalcdep.2015.05.031
https://doi.org/10.1111/bjc.12005
https://doi.org/10.1080/10705511.2014.935751
https://doi.org/10.1027/1015-5759.22.3.149
https://doi.org/10.1016/j.brat.2014.05.011
https://doi.org/10.1080/10705510701575396
https://doi.org/10.1002/1097-4679(199511)51:6<768::AID-JCLP2270510607>3.0.CO;2-1
https://doi.org/10.1080/16506073.2015.1017529

Soodla and Akkermann

R Core Team (2021). R: A language and environment for statistical computing. R
Foundation for Statistical Computing (version 4.1.1.). Vienna, Austria. Available at: https://
www.R-project.org/ [Accessed September 5, 2022].

Rammstedt, B., Riemann, R., Angleitner, A., and Borkenau, P. (2004). Resilients,
overcontrollers, and undercontrollers: the replicability of the three personality prototypes
across informants. Eur. J. Personal. 18, 1-14. doi: 10.1002/per.495

Regier, D. A., Kuhl, E. A., and Kupfer, D. J. (2013). The DSM-5: classification and criteria
changes. World Psychiatry 12, 92-98. doi: 10.1002/wps.20050

Robins, R. W,, John, O. P, Caspi, A., Moffitt, T. E., and Stouthamer-Loeber, M. (1996).
Resilient, overcontrolled, and undercontrolled boys: three replicable personality types. J.
Pers. Soc. Psychol. 70, 157-171. doi: 10.1037/0022-3514.70.1.157

Rosellini, A. J., and Brown, T. A. (2014). Initial interpretation and evaluation of a profile-
based classification system for the anxiety and mood disorders: incremental validity
compared to DSM-IV categories. Psychol. Assess. 26, 1212-1224. doi: 10.1037/pas0000023

Santens, E., Claes, L., Dierckx, E., and Dom, G. (2020). Effortful control - a
transdiagnostic dimension underlying internalizing and externalizing psychopathology.
Neuropsychobiology 79, 255-269. doi: 10.1159/000506134

Sava, F. A., and Popa, R. I. (2011). Personality types based on the big five model. A cluster
analysis over the Romanian population. Cogn. Brain Behav. Interdiscip. J. 15:3.

Schaefer, J. D., Caspi, A., Belsky, D. W,, Harrington, H., Houts, R., Horwood, L. ]., et al.
(2017). Enduring mental health: prevalence and prediction. J. Abnorm. Psychol. 126,
212-224. doi: 10.1037/abn0000232

Sheehan, D. V., Lecrubier, Y., Sheehan, K. H., Amorim, P,, Janavs, J., Weiller, E., et al.
(1998). The mini-international neuropsychiatric interview (M.LN.L): the development and
validation of a structured diagnostic psychiatric interview for DSM-IV and ICD-10. J. Clin.
Psychiatry 59, 22-57.

Smith, M. M., Sherry, S. B., Vidovic, V., Saklofske, D. H., Stoeber, J., and Benoit, A.
(2019). Perfectionism and the five-factor model of personality: a meta-analytic review.
Personal. Soc. Psychol. Rev. 23, 367-390. doi: 10.1177/1088868318814973

Soidla, K., and Akkermann, K. (2020). Perfectionism and impulsivity based risk profiles
in eating disorders. Int. J. Eat. Disord. 53, 1108-1119. doi: 10.1002/eat.23285

Spielberger, C.D., Gorsuch, R.L., Lushene, R., Vagg, PR., and Jacobs, G.A. (1983).
Manual for the state-trait anxiety inventory. Palo Alto: Consulting Psychologists” Press.

Spinhoven, P, de Rooij, M., Heiser, W,, Smit, J. H., and Penninx, B. W. J. H. (2012).
Personality and changes in comorbidity patterns among anxiety and depressive disorders.
J. Abnorm. Psychol. 121, 874-884. doi: 10.1037/a0028234

Steinert, C., Hofmann, M., Kruse, J., and Leichsenring, F. (2014). The prospective
long-term course of adult depression in general practice and the community. A

Frontiers in Psychology

12

10.3389/fpsyg.2023.1043394

systematic literature review. J. Affect. Disord. 152-154, 65-75. doi: 10.1016/j.
jad.2013.10.017

Stice, E., Marti, C. N., and Rohde, P. (2013). Prevalence, incidence, impairment, and
course of the proposed DSM-5 eating disorder diagnoses in an 8-year prospective
community study of young women. J. Abnorm. Psychol. 122, 445-457. doi: 10.1037/
20030679

Svanborg, P, and Asberg, M. A. (1994). A new self-rating scale for depression and
anxiety states based on the comprehensive psychopathological rating scale. Acta Psychiatr.
Scand. 89, 21-28. doi: 10.1111/j.1600-0447.1994.tb01480.x

Sysko, R., Hildebrandt, T., Wilson, G. T., Wilfley, D. E., and Agras, W. S. (2010).
Heterogeneity moderates treatment response among patients with binge eating disorder.
J. Consult. Clin. Psychol. 78, 681-690. doi: 10.1037/a0019735

Tein, J. Y., Coxe, S., and Cham, H. (2013). Statistical power to detect the correct number of classes
in latent profile analysis. Struct. Equ. Model. 20, 640-657. doi: 10.1080/10705511.2013.824781

Thomas, K. M., Hopwood, C. J., Donnellan, M. B,, Wright, A. G., Sanislow, C. A,,
McDevitt-Murphy, M. E.,, et al. (2014). Personality heterogeneity in PTSD: distinct
temperament and interpersonal typologies. Psychol. Assess. 26, 23-34. doi: 10.1037/a0034318

Ulbricht, C. M., Chrysanthopoulou, S. A., Levin, L., and Lapane, K. L. (2018). The use
of latent class analysis for identifying subtypes of depression: a systematic review. Psychiatry
Res. 266, 228-246. doi: 10.1016/j.psychres.2018.03.003

Wardenaar, K. J., Conradi, H. ], Bos, E. H., and de Jonge, P. (2014). Personality modulates
the efficacy of treatment in patients with major depressive disorder. J. Clin. Psychiatry 75,
€916-€923. doi: 10.4088/JCP.13m08855

Westen, D., and Harnden-Fischer, J. (2001). Personality profiles in eating disorders:
rethinking the distinction between Axis I and Axis II. Am. J. Psychiatry 158, 547-562. doi:
10.1176/appi.ajp.158.4.547

Wickham, H. (2016). ggplot2: Elegant graphics for data analysis (version 3.3.5.).
New York: Springer-Verlag. Available at: https://ggplot2.tidyverse.org [Accessed September
5,2022].

Wildes, J. E., and Marcus, M. D. (2013). Alternative methods of classifying eating

disorders: models incorporating comorbid psychopathology and associated features. Clin.
Psychol. Rev. 33, 383-394. doi: 10.1016/j.cpr.2013.01.006

Yarrington, J. S., Enders, C. K., Zinbarg, R. E., Mineka, S., and Craske, M. G. (2022).
Examining the dimensionality of anxiety and depression: a latent profile approach to
modeling Transdiagnostic features. J. Psychopathol. Behav. Assess. 44, 214-226. doi:
10.1007/s10862-021-09913-z

Yin, K,, Lee, P, Sheldon, O. ], Li, C., and Zhao, J. (2021). Personality profiles based on

the FFM: a systematic review with a person-centered approach. Pers. Individ. Differ.
180:110996. doi: 10.1016/j.paid.2021.110996

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1043394
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.1002/per.495
https://doi.org/10.1002/wps.20050
https://doi.org/10.1037/0022-3514.70.1.157
https://doi.org/10.1037/pas0000023
https://doi.org/10.1159/000506134
https://doi.org/10.1037/abn0000232
https://doi.org/10.1177/1088868318814973
https://doi.org/10.1002/eat.23285
https://doi.org/10.1037/a0028234
https://doi.org/10.1016/j.jad.2013.10.017
https://doi.org/10.1016/j.jad.2013.10.017
https://doi.org/10.1037/a0030679
https://doi.org/10.1037/a0030679
https://doi.org/10.1111/j.1600-0447.1994.tb01480.x
https://doi.org/10.1037/a0019735
https://doi.org/10.1080/10705511.2013.824781
https://doi.org/10.1037/a0034318
https://doi.org/10.1016/j.psychres.2018.03.003
https://doi.org/10.4088/JCP.13m08855
https://doi.org/10.1176/appi.ajp.158.4.547
https://ggplot2.tidyverse.org
https://doi.org/10.1016/j.cpr.2013.01.006
https://doi.org/10.1007/s10862-021-09913-z
https://doi.org/10.1016/j.paid.2021.110996

	Bottom-up transdiagnostic personality subtypes are associated with state psychopathology: A latent profile analysis
	1. Introduction
	2. Materials and methods
	2.1. Participants
	2.2. Measures
	2.2.1. LPA indicator measures
	2.2.1.1. Personality
	2.2.1.2. Impulsivity
	2.2.1.3. Perfectionism
	2.2.2. Alternative instrument validation measures
	2.2.2.1. Personality
	2.2.2.2. Trait anxiety
	2.2.2.3. Impulsivity
	2.2.3. Profile membership associations with distal outcomes
	2.2.3.1. Diagnosis
	2.2.3.2. Emotion regulation difficulties
	2.2.3.3. Depression
	2.2.3.4. State anxiety
	2.2.3.5. Disordered eating
	2.3. Analytic strategy

	3. Results
	3.1. Descriptive statistics
	3.2. Latent profile analysis
	3.2.1. Model Fit estimation
	3.2.2. Profile characteristics
	3.3. Validation analyses of profile extraction
	3.4. Profiles as predictors of diagnoses and emotional state outcomes

	4. Discussion
	4.1. Profile identification
	4.2. Profile characteristics
	4.3. A dimensional transdiagnostic account of affective disorders and EDs
	4.4. Limitations and future directions

	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material

	﻿References

