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Abstract

Background: Major depressive disorder and borderline personality disorder are highly comorbid. In previous
studies, certain Five-Factor Model personality dimensions have been associated with both borderline personality
disorder and major depression. Multiple Self States Model personality fragmentation has also been associated
with borderline personality disorder. However, the specificity of these associations remains unclear. We examined
whether personality fragmentation and Five-Factor Model personality dimensions are associated with borderline
personality disorder symptoms among depressed psychiatric patients.

Methods: A sample of 43 depressed psychiatric hospital inpatients filled in the Personality Structure
Questionnaire, the NEO Personality Inventory, and the Structured Clinical Interview for DSM-IV Axis |l Personality
Questionnaire on borderline personality disorder symptoms. We examined the associations of Five-Factor Model
personality dimensions and Multiple Self States model personality fragmentation with borderline personality disorder
symptom sum-score and with the number of endorsed Diagnostic and Statistical Manual of Mental Disorders
borderline personality disorder symptoms with linear regression analyses. The analyses were adjusted for age and
education level of the participants and/or concurrent depressive symptoms.

Results: Higher personality fragmentation and higher Neuroticism were associated with significantly higher
borderline personality disorder symptom sum-score and with a significantly higher number of endorsed borderline
personality disorder symptoms. These associations were independent of sociodemographic covariates and
concurrent depressive symptoms.

Conclusions: Among depressed patients, higher levels of borderline personality disorder symptoms show
independent, significant associations with higher personality fragmentation and higher Neuroticism. These two
personality dimensions thus informatively characterize depressed patients with high levels of borderline personality
disorder symptoms.

Keywords: Borderline personality disorder; Depression; Neuroticism; offer one plausible answer to this question.

Agreeableness; Multiple self-states model The Five-Factor Model of Personality (FFM) is the most commonly

used personality theory in research and the most extensively validated
one [12-14]. The associations of FFM personality dimensions with
MDD and BPD have often been assessed and meta-analyses on these
associations have been conducted. One meta-analysis found that
higher Neuroticism and lower Extraversion were associated with mood
disorders [15]. Another meta-analysis showed that especially MDD

List of Abbreviations: MDD: Major Depressive Disorder;
BPD: Borderline Personality Disorder; PSQ: Personality Structure
Questionnaire; FFM: Five-Factor Model of personality; SCID II-
PQ: Structured Clinical Interview for DSM-IV Axis II Personality
Questionnaire; BDI-II: Beck Depression Inventory II; MDQ: Mood
Disorder Questionnaire; DSM: Diagnostic and Statistical Manual of
mental disorders; NEO-PI: NEO Personality Inventory
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Both major depressive disorder (MDD) and borderline personality
disorder (BPD) include symptoms of extensively depressed mood and

increased suicidality [1]. MDD and BPD are also highly comorbid with
each other; BPD is comorbid in 7-30% of MDD patients [2,3] and MDD
is found within 35-74% of BPD patients [4,5]. Among MDD patients,
comorbid BPD is associated with poorer prognosis [6-9] and with an
increased healthcare burden [10,11]. The high co-occurrence and
overlap of the disorders leads us to ask, which are the key characteristics
related to BPD within a depressed population? Since dimensional
assessment of personality has become a part of new diagnostic systems,
individual variations in the distributions of personality dimensions
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was associated with higher Neuroticism, lower Extraversion, and also
with lower Conscientiousness [16]. In contrast, two independent meta-
analyses showed that BPD is associated with higher Neuroticism, lower
Agreeableness and lower Conscientiousness [17,18]. Furthermore,
the authors know of one study that directly compared FFM profiles
in MDD and BPD patients [19]. BPD patients had markedly higher
Neuroticism and lower Agreeableness, lower Conscientiousness, and
also lower Extraversion scores compared to MDD patients.

On the other hand, BPD patients often move from one reactive
mood state to another, experiencing several dysphoric states and
periods of euthymia in the course of one day [20], constituting a
central difference when comparing BPD to MDD patients. According
to the Multiple Self-States Model (MSSM) [21], the shifts in both
subjective and interpersonal functioning, mood and the experience
of identity that are characteristic of BPD patients can be portrayed as
a series of repeating, inflexible and partially dissociated behavioral or
emotional patterns, manifesting as self-states. These self-states differ
in their level of awareness and co-ordination and in the structural
dissociation between them. The MSSM sees the amount of this
structural dissociation between self-states as predictive of BPD severity
[21-23]. This extent of structural dissociation between self-states is
conceptualized as personality multiplicity or personality fragmentation,
and it can be measured with the Personality Structure Questionnaire
(PSQ) [24]. This level of personality fragmentation has been found to
at least partially not correspond with dissociative identity disorder and
normal intraindividual variation in emotion and behavior patterns and
personality; indicating that this characteristic may be specific to BPD
[24,25]. Indeed, previous studies have shown that BPD patients score
higher on personality fragmentation than individuals with no mental
disorder and patients with dissociative disorder [24] or patients with
other personality disorders [25]. In contrast, we know of no studies
assessing personality fragmentation levels in MDD.

This study examines whether the FFM personality dimensions and
personality fragmentation are associated with BPD symptoms within a
depressed psychiatric inpatient population. As stated, these personality
dimensions have previously been associated with BPD and/or MDD
separately [15-18,24,25] but their specific associations to BPD among
depressed patients are unknown. Based on previous findings, we
hypothesize that higher Neuroticism, lower Agreeableness and lower
Conscientiousness are associated with increased BPD symptoms within
a depressed sample. Previous findings on Extraversion are mixed;
therefore we make no hypothesis regarding Extraversion. Openness to
Experience has not previously been associated with either disorder, and
we hypothesize that no association between this personality dimension
and BPD symptoms emerge in our study. Although personality
fragmentation has not been previously studied in an MDD population,
we hypothesize that higher personality fragmentation is associated
with increased BPD symptoms also in the current study population.
We also examine individual symptom-level associations of specific
BPD symptoms with FFM personality dimensions and personality
fragmentation. Moreover, the FFM dimensions can be divided into
facet scales that according to some evidence may be more informative
in depicting personality pathology than the five broader dimensions
[17]. Hence, we also examine facet-level associations of three of the
FFM personality dimensions with BPD symptoms.

Methods

The current study sample included 43 inpatients from a psychiatric
ward focusing on mood disorder treatments at Aurora Hospital located

in Helsinki, Finland. The recruitment of the participants started in
December 2009 and ended in May 2011. Patients in this ward have
uni- or bipolar mood disorders, are a risk to themselves or others, and
are thus taken into a closed hospital ward with varying liberty to leave
the ward. All participating patients signed an informed consent form
and the study was approved by the Helsinki University Central Hospital
ethical board.

We collected data on sociodemographic variables, which included
sex, age and the highest attained education level, from self-report
questionnaires. The sample comprised 29 (67.4% of the sample)
women and 14 (32.6%) men, and the mean age of the sample was 37.9
years (SD=15.5). Education level was divided into three categories of
“Only elementary school” (23.3%), “High school or vocational studies”
(53.5%) and “University or applied science degree” (23.3%).

New patients arriving at the psychiatric ward were screened for
depression using the Beck Depression Inventory II (BDI-II) [26]
and with the Center for Epidemiological Studies of Depression Scale
(CES-D) [27], and for not having any indication of bipolar disorder
using the Mood Disorder Questionnaire (MDQ) [28] and asked to
participate when suitable. The cut-off score for BDI-II was 20 points or
more, which indicates at least moderate depression [26], and the cutoff
score for CES-D was 16 points, indicating risk for clinical depression
[27]. In MDQ, suspected bipolar disorder was indicated when seven
or more items were endorsed, several of the items co-occurred, and
when the symptoms caused at least moderate psychosocial impairment
[28]. These screening criteria resulted in a sample of patients with
self-assessed depression, certified with two validated questionnaires
[26,27], from which patients with any suspicion of bipolar disorder
were excluded.

BPD symptoms were evaluated using the Structured Clinical
Interview for DSM-IV Axis II Personality Questionnaire (SCID II-
PQ). This scale shows moderate sensitivity [29,30] and moderate
specificity [29] in identifying diagnosis of BPD. It also shows good test-
retest reliability and high internal consistency [29]. Also in the current
sample, the internal consistency for SCID II-PQ was good (Cronbach’s
a=0.78).

The SCID II-PQ comprises 15 questions, which the respondent
rates on a dichotomous (Yes/No) scale. Each of the SCID-PQ questions
assesses one of the BPD symptoms according to Diagnostic and
Statistical Manual of Mental Disorders, 4" Edition (DSM-IV) criteria.
The SCID-PQ comprises 4 questions on DSM BPD symptom Identity
Disturbance, 3 questions on Inappropriate Anger, 2 questions on
Suicidal Behavior and 1 question on the symptoms Frantic Efforts to
Avoid Abandonment, Unstable Relationships, Impulsivity, Affective
Instability, Chronic Feelings of Emptiness and Transient, Stress-Related
Paranoid Ideation or Severe Dissociative Symptoms. The BPD symptoms
in SCID-II-PQ can be construed either on a scale from 0 to 15 or on a
scale from 0 to 9 where each individual DSM BPD symptom is given
equal weight. If a certain symptom is assessed by multiple questions, the
symptom in question is considered endorsed if the participant responds
positively to at least one of the questions on that symptom [30]. While
the original sum-score ranging from 0 to 15 is the more traditional
approach to use this questionnaire and gives a wider distribution of
scores, the 9-item version gives equal weight to each endorsed symptom
and thereby corresponds more closely with the DSM criteria for BPD.
Hence, we use both the sum-score indicating the amount of endorsed
SCID-PQ questions (referred to hereafter as SCID-PQ BPD sum-score)
and the amount of endorsed BPD symptoms (referred to as number of
endorsed BPD symptoms) as our main outcomes.
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Furthermore, we wanted to shed light on which particular BPD
symptoms are associated with FFM personality dimensions and
personality fragmentation among depressed inpatients. Hence, we also
look at symptom-level associations of the nine BPD symptoms captured
in the SCID-PQ.

To assess the FEM personality dimensions, we used the 181-item
NESTA self-report questionnaire [14], the Finnish version of the
NEO Personality Inventory (NEO-PI) [31]. The scales of Neuroticism,
Extraversion, and Openness to Experience comprise 48 items each
and those on Agreeableness and Conscientiousness include 18 items.
The responses vary between 0 (strongly disagree) and 4 (strongly
agree). The five-factor structure of the NEO-PI and its revisions has
been replicated in several cultures [13], and has also been found in
the Finnish validation sample [14]. In our sample, the reliability of the
NEO-PI scales varied from good to excellent, as the Cronbach’s alphas
were between 0.81 for Agreeableness and 0.92 for Neuroticism.

As stated, in the FFM framework the five FFM dimensions can be
divided into personality facets [13,17]. However, the original NEO-
PI version used in the current study comprises facet scales only for
three FFM dimensions, Neuroticism, Extraversion and Openness to
Experience. Nevertheless, we also examined the associations of BPD
symptoms to these NEO-PI facet scale scores: Anxiety, Hostility,
Depression, Self-Consciousness, Impulsiveness, and Vulnerability
for Neuroticism; Warmth, Gregariousness, Assertiveness, Activity,
Excitement-Seeking, and Positive Emotions for Extraversion; and
Fantasy, Aesthetics, Feelings, Actions, Ideas, and Values for Openness
to Experience [31]. Since the distribution of the Depression scale was
skewed to the left, we rank-normalized this scale according to Blom’s
formula [32].

We used the PSQ as a self-report questionnaire of personality
fragmentation [24,33]. It contains eight contradictory statement pairs
related to within-person variation in personality depicting the amount
of fragmentation of self-concept, manifesting as partially dissociated
behavioral and emotional patterns. The respondent is asked to evaluate
which statement within a contradictory statement pair describes them
better on a numerical scale from 1 (Totally true) to 3 (I cannot say) to
5 (Totally true). Sample items include pairs such as “My sense of self
is always the same” versus “How I act or feel is constantly changing”
and “T have no sense of opposed sides to my nature” versus “I feel I am
split between two (or more) ways of being, sharply differentiated from
each other”. Higher scores indicate higher personality fragmentation.
There is overlap between BPD symptoms and PSQ items but PSQ offers
a dimensional estimate of structural dissociation and is not restricted
to BPD diagnostic criteria, such as identity disturbance or transient,
stress-related paranoid ideation or severe dissociative symptoms [1].
Rather, it measures the amount of co-ordination or separation, i.e.
structural dissociation between emotional and behavioral patterns [21].
The PSQ has been found to consistently measure a similar construct
between items [24,33], and also in our sample its internal consistency
was good (Cronbach’s a=0.81).

To facilitate comparison of effect sizes, all the personality dimension
variables (PSQ and NEO-PI) and BPD symptom scores (SCID II-PQ
BPD sum-score and the number of endorsed BPD symptoms) were
standardized. Associations of age, sex, education level and depressive
symptoms with BPD symptoms were investigated using Pearson
Correlation Analysis, t-tests, and univariate Analysis of Variance
(ANOVA). With Pearson Correlation Analysis, we also examined the
intercorrelations between the independent variables. To examine which
individual BPD symptoms were most associated with FFM personality

dimensions and with personality fragmentation, we ran t-test analyses
examining group differences between those who endorsed a particular
symptom and those who did not. Next, bivariate correlations were
calculated for the NEO-PI and PSQ scores with BPD symptoms.
Thereafter, all the NEO-PI and PSQ scale scores were individually
included in hierarchical multiple regression models as independent
variables predicting BPD symptoms. In the first step, we entered the
covariates that showed significant associations with BPD symptoms
in univariate analyses. In the second step, we entered the independent
variable.

Results

Descriptive statistics of the main study variables are reported in
Table 1 and those of FFM facet scales in Supplementary Table 1. On
average, the patients reported a high number of BPD symptoms (mean
number of endorsed symptoms 5.8 out of 9 possible). Older age was
associated with a lower SCID-PQ BPD sum-score (r=-0.42, p=0.01)
and with a lower number of endorsed BPD symptoms (r=-0.35,
p=0.02). Patients with only elementary school education had a higher
SCID-PQ BPD sum-score than patients with university or applied
sciences education [Mean difference (MD) in standard deviation (SD)
units=0.96, p=0.03], but education level was not significantly associated
with the number of endorsed BPD symptoms (p-values 20.08). There
were no sex-differences in SCID-PQ BPD sum-score (MD=0.50 SDs,
p=0.13) or in the number of endorsed BPD symptoms (MD=0.55 SDs,
p=0.09).

BDI depressive symptoms were not associated with SCID-PQ BPD
sum-score or with the number of endorsed BPD symptoms (r's=0.12
and=0.17, respectively, p>0.28). CES-D depressive symptoms were
neither associated with SCID-PQ BPD symptom sum-score (r=0.29,
p=0.06). However, higher CES-D depressive symptoms were associated
with significantly higher number of endorsed BPD symptoms (r=0.31,
p=0.04). Hence, the regression models on SCID-PQ BPD sum-score
will include age and education level as covariates, while that on the
number on endorsed BPD symptoms will include age and CES-D
depressive symptoms as covariates.

Of the independent variables, Neuroticism correlated negatively
with Extraversion (r=-0.34, p=0.02), Agreeableness (r=-0.43, p=0.004),
and Conscientiousness (r=-0.30, p=0.05) and positively with PSQ (r
=0.50, p=0.001). Agreeableness correlated negatively with PSQ (r=-
0.49, p=0.001) and Openness to Experience correlated positively with
Extraversion (r=0.38, p=0.01).

Table 2 shows the number of patients endorsing a particular
BPD symptom and the t-test results on group differences on PSQ
personality fragmentation and FFM personality dimensions between
patients endorsing a particular BPD symptom and patients without
this symptom. Patients with BPD symptoms unstable relationships,
identity disturbance, impulsivity, affective instability, inappropriate
anger and transient, stress-related paranoid ideation/severe
dissociative symptoms scored significantly higher on PSQ personality
fragmentation. Patients with BPD symptoms identity disturbance,
impulsivity, inappropriate anger and transient, stress-related paranoid
ideation/severe dissociative symptoms had significantly higher FFM
Neuroticism scores. Patients with affective instability, inappropriate
anger, and impulsivity scored significantly lower on Agreeableness.
Extraversion scores were significantly higher among patients with
affective instability. Conscientiousness and Openness to Experience
were not significantly associated with individual BPD symptoms. On
the other hand, suicidal behavior and chronic feelings of emptiness
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Assessed Characteristic Scale Mean SD
. . . SCID II-PQ Sum-Score 7.6 3.5
Borderline Personality Disorder Symptoms
Number of Endorsed BPD Symptoms 5.8 23
. BDI-Il 36.8 8.4
Depressive Symptoms
CES-D 40.7 8.2
Personality Fragmentation PSQ 271 6.4
Neuroticism 125.8 26.6
Extraversion 93.7 26.6
Five-Factor Model Personality Dimensions Openness to Experience 127.3 24.2
Agreeableness 43.3 1.1
Conscientiousness 38.2 11.5

SCID 1I-PQ: Structured Clinical Interview for DSM-IV Axis Il Personality Questionnaire; BDI-II: Beck Depression Inventory Il; CES-D: Center for Epidemiological Studies
Depression Scale; PSQ: Personality Structure Questionnaire.

Table 1: Means and standard deviations (SD) for Five-Factor Model personality dimensions, personality fragmentation, borderline personality disorder symptoms and
depressive symptoms.

Pc.ersona.hty Personaht.y Neuroticism Extraversion Openn_ess to Agreeableness | Conscientiousness
Dimension Fragmentation Experience
BPD Svmbtom Symptom MD> MD> MD> MD= MD> MD*
ymp Prevalence | (95% Cl) p (95% ClI) p @s5%cy P eswey P 9swen | P eswen | P
Frantic Efforts to Avoid 31 0.63 0.62 0.45 -0.30 -0.17 -0.18
Abandonment 721%)  (:003-130) %% (0041200 OO (023113 O19 (099.039) O (086053 O3 (087-051) 06
_— 16 0.91 0.20 0.43 0.50 025 -0.20
Unstable Relationships 37 500y (0.34-1.49) 9093  (044084) 993 (020106 O (013-1.12) %1% (089-039) °*® (084-044) 04
- 33 1.20 0.77 0.20 0.04 -0.19 -0.16
Identity Disturbance 7570y (0.56-1.83) 0001 (0.07-147) 903 (053.004) °%® (070078) 9% (0.93054) %% (.0.90-058) ©6C
08 1.39 0.68 0.58 0.31 (_'10%‘{(_ -0.33
Impulsivity (©5.1%)  (091-188) <0.001 (0.06-129) 003 (005-121) 007 (0.33-096) 034 7" 002 (0.980.31) 031
36 0.44 0.74 0.00 -0.17 0.07 0.05
Suicidal Behaviour @a7%) (039128) 029 (007-155) 007  oolog, 0997 (064-029) 045 (077-092) 086 (080-089) 091
” 11 0.57 0.74 0.06 e -0.28
Affective Instability ©7.4%) (066175 <0001 (0.07-121) 008  (0.41-136) 002 (0.60-073) 085 (oW 002 (0.94-0.38) 038
. . 0.57 -0.25 -0.44 0.46 0.26
Chronic Feelings of 36 0.18
Emptiness ©3.7%) (066102 067 (026-139) 047 (1.09059) 055 (-127-040) 0.30 (037-129) 027 (0.58-110) 054
20 0.68 1.09 -0.39 -0.53 (_‘10'2%? - 0.19
Inappropriate Anger 4, (0.09-126) 003 | (0.56-1.61) <0001 (-100-022) 020 (1.15:010) 040 (EAE 003 (-043-0.81) 054
Transient, Stress- 0.93 038
Related Paranoid 22 0.83 ; 0.002 ; -0.02 -0.13 -0.15
deation or Severe | (51.1%) | (0.26-1.40) 0005  (0.37-1.48) (-099-0.23) 022 6a060) 9% (0.75.049) %87 (078-047) ©6?
Dissociative Symptoms

aMD refers to the mean difference in standard deviation units on a personality dimension between patients endorsing a particular borderline personality disorder
symptom and patients without this symptom: 95% ClI refers to the 95% Confidence Interval of this mean difference in independent sample t-test analyses.

Table 2: The number and percentage of participants endorsing a particular borderline personality disorder symptom and the associations of these individual symptoms with
Personality Structure Questionnaire personality fragmentation and with Five-Factor Model personality dimensions.
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(both endorsed by 83.7% of the patients) were the BPD symptoms most
endorsed in the current study sample. There were no significant group
differences between those with and without these BPD symptoms on
the assessed personality dimensions, possibly due to low statistical
power to detect significant differences because of the low number of
patients without these symptoms. No differences were either found
between those with or without BPD symptom frantic efforts to avoid
abandonment.

The bivariate correlations of FFM personality dimensions and
PSQ with SCID-PQ BPD sum-score and with the number of endorsed
BPD symptoms are shown in Table 3 and the results of the regression
analyses in Table 4. The significant associations were the following: PSQ
personality fragmentation and FFM Neuroticism were positively and
FFM Agreeableness negatively correlated with SCID-PQ BPD symptom
sum-score. PSQ and Neuroticism were also positively correlated with
the number of endorsed BPD symptoms while Agreeableness was not.
Extraversion, Openness to Experience and Conscientiousness were not
significantly associated with either BPD symptom score.

Also in the regression models adjusted for age, education level
and/or CES-D concurrent depressive symptoms, higher PSQ and
higher Neuroticism were significantly and independently associated
with higher SCID-PQ BPD sum-score and with a higher number of
endorsed BPD symptoms. The association of Agreeableness to SCID-
PQ BPD sum-score was rendered marginally significant in the adjusted
model. These regression models also showed that PSQ personality
fragmentation explained the largest amount of variance in SCID-PQ
BPD sum-score and in the number of endorsed BPD symptoms in our
study sample, followed by Neuroticism (Table 4).

Table 5 shows the results of the Pearson correlation and linear
regression analyses on the associations between FFM facet scales and
the BPD symptom scores. Higher scores on all Neuroticism facet
scales; Anxiety, Depression, Self-Consciousness, Impulsivity, Hostility

Correlation with
Personality Dimension

Personality Fragmentation 0.76
Neuroticism 0.61
Extraversion 0.07

Openness to Experience -0.05
Agreeableness -0.39
Conscientiousness -0.19

SCID-PQ Borderline Personality p
Disorder Symptom Sum-Score

and Vulnerability were significantly correlated with higher SCID-
PQ BPD sum-score and with a higher number of endorsed BPD
symptoms. Higher scores on Hostility and Vulnerability remained
significant predictors of higher amount of endorsed BPD symptoms
and higher SCID-PQ BPD sum-score in regression models adjusted for
covariates. In contrast, higher Self-Consciousness was independently
associated with the SCID-PQ BPD sum-score, not with the number
of endorsed symptoms. Impulsivity, Anxiety, and Depression facets
showed no significant associations in the adjusted regression models.
Higher scores on Extraversion facet scale Excitement Seeking were
correlated with significantly higher SCID-PQ BPD sum-score, but in
adjusted models this association was no longer significant. No other
significant associations between Extraversion facets and BPD symptom
scores were found, and none of the Openness to Experience facets
was significantly associated with BPD symptom scores. Furthermore,
although the Neuroticism facet scales were the only independent facet
scale predictors of BPD symptoms, the amounts of explained variance
by each Neuroticism facet of both SCID-PQ BPD sum-score and the
number of endorsed BPD symptoms were smaller than for the broad
FFM Neuroticism dimension.

Discussion

In a depressed inpatient sample, higher personality fragmentation
and higher Neuroticism were significantly associated with increased
BPD symptoms, both when assessed with a more traditional sum-
score and with the number of endorsed DSM BPD symptoms. These
associations were independent of age, education level and concurrent
depressive symptoms. Agreeableness was correlated with BPD symptom
sum-score, but showed no significant associations in adjusted regression
models. According to effect size estimates, personality fragmentation
explained between 38 and 47% of BPD symptom variance, while the
corresponding figure was 14-21% for Neuroticism. FFM facet scale
analyses showed significant associations between multiple different

Correlation with the Number of

Endorsed Borderline Personality P
Disorder Symptoms
<0.001 0.72 <0.001
<0.001 0.57 <0.001
0.65 0.13 0.39
0.74 -0.03 0.84
0.01 -0.24 0.1
0.23 -0.09 0.57

Table 3: Pearson correlations of Personality Structure Questionnaire and NEO Personality Inventory scales with borderline personality disorder symptoms.

SCID-PQ Borderline Personality Disorder Symptom Sum-Score Number or Endorsed Borderline Personality Disorder Symptoms

Personality Dimension B (95% Cl) 2> R? change®
Personality Fragmentation 0.70 (0.51, 0.90) 0.468
Neuroticism 0.55 (0.25, 0.85) 0.214
Extraversion 0.08 (-0.21, 0.38) 0.007
Openness to Experience -0.00 (-0.30, 0.30) 0.000
Agreeableness -0.28 (-0.58, 0.02) 0.069
Conscientiousness -0.09 (-0.40, 0.22) 0.007

p-value B (95% Cl)e R? changef p-value

<0.001 0.64 (0.43, 0.86) 0.382 <0.001
0.001 0.47 (0.15, 0.80) 0.142 0.006
0.57 0.17 (-0.12, 0.45) 0.027 0.24
0.99 0.01(-0.28, 0.30) 0.000 0.94
0.07 -0.12 (-0.42, 0.19) 0.012 0.44
0.56 -0.09 (-0.38, 0.21) 0.007 0.55

aAdjusted for age and education level; ®Standardized regression coefficients (8) and their 95% Confidence intervals (Cl) from linear regression models on the associations of
Five-Factor Model and Personality Structure Questionnaire personality dimensions with borderline personality disorder symptom sum-score; °Changes in estimated amount
of variance explained in regression models after the inclusion of the personality dimension in question. Age and education level were entered to the model first and the
personality dimension in the next step; “Adjusted for age and CES-D concurrent depressive symptoms; ¢Standardized regression coefficients () and their 95% Confidence
intervals (Cl) from linear regression models on the associations of Five-Factor Model and Personality Structure Questionnaire personality dimensions with the number
of endorsed borderline personality disorder symptoms; ‘Changes in estimated amount of variance explained in regression models after the inclusion of the personality
dimension in question. Age and CES-D depressive symptoms were entered to the model first and the personality dimension in the next step.

Table 4: Linear regression models of personality dimensions predicting borderline personality disorder symptoms.
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SCID-PQ Borderline Personality Disorder Symptom Sum-

Score
Five-Factor Model

Number or Endorsed Borderline Personality Disorder Symptoms

Facet Scales r P B (95% CI)® ch::ge° P r P B (95% Cl)¢ R2 change® )
Neuroticism Facets
Anxiety 0.36 0.02 | 0.27 (-0.06-0.59) | 0.055 0.10 0.33 0.03 0.18 (-0.13-0.49) 0.027 0.25
Hostility 0.54 <0.001 | 0.47 (0.19-0.76) 0.183 0.002 0.49 0.001 0.37 (0.09-0.66) 0.119 0.01
Depression 0.39 0.01 0.28 (-0.02-0.57) = 0.067 0.07 0.35 0.02 0.21 (-0.10-0.51) 0.036 0.18
Self-Consciousness | 0.49 0.001 | 0.37 (0.04-0.70) 0.096 0.03 0.49 0.001 0.34 (-0.05-0.72) 0.060 0.08
Impulsiveness 0.35 0.02 | 0.28(-0.02-0.58) | 0.068 0.07 0.31 0.05 0.17 (-0.14-0.48) 0.023 0.28
Vulnerability 0.50 0.001 0.40 (0.11-0.70) 0.134 0.009 0.49 0.001 0.36 (0.07-0.66) 0.107 0.02
Extraversion Facets

Warmth -0.01 0.94 | 0.10(-0.21-0.40) | 0.009 0.52 0.08 0.62 0.18 (-0.11-0.48) 0.032 0.21
Gregariousness -0.03 0.86 | -0.08 (-0.39-0.22)  0.006 0.59 -0.07 0.67 -0.08 (-0.38-0.22) 0.006 0.59
Assertiveness -0.11 0.47 | -0.07 (-0.38-0.24) | 0.004 0.66 -0.11 0.47 -0.04 (-0.33-0.26) 0.001 0.79
Activity 0.08 0.63 | 0.07 (-0.22-0.37) | 0.005 0.62 0.18 0.25 0.13 (-0.15-0.42) 0.017 0.36
Excitement-Seeking | 0.34 0.02 | 0.20(-0.12-0.52) | 0.033 0.21 0.29 0.06 0.23 (-0.08-0.54) 0.044 0.14
Positive Emotions 0.00 0.98 | 0.08(-0.22-0.38) | 0.006 0.59 0.1 0.50 0.18 (-0.11-0.486) 0.030 0.22

Openness to Experience Facets

Fantasy -0.01 0.95 | -0.06 (-0.36-0.24) 0.004 0.68 -0.01 0.94 -0.09 (-0.38-0.20) 0.007 0.55
Aesthetics -0.05 0.76 | 0.07 (-0.24-0.38) 0.004 0.66 -0.01 0.96 0.03 (-0.28-0.34) 0.001 0.84
Feelings 0.12 0.43 | 0.09 (-0.21-0.39) 0.008 0.55 0.14 0.38 0.13 (-0.15-0.42) 0.018 0.35
Actions -0.16 0.29 | -0.08 (-0.39-0.22) 0.006 0.59 -0.15 0.34 0.02 (-0.30-0.33) 0.000 0.90
Ideas -0.09 0.58 | -0.02(-0.32-0.28) 0.000 0.90 -0.06 0.68 -0.01 (-0.30-0.28) 0.000 0.94
Values -0.05 0.75 | -0.09 (-0.38-0.21) 0.007 0.55 -0.08 0.63 -0.13 (-0.41-0.16) 0.016 0.37

aPearson correlation coefficients between Five-Factor Model facet scale scores and the two borderline personality disorder symptom measures; "Standardized regression
coefficients (B) and their 95% Confidence intervals (Cl) from linear regression models on the associations of Five-Factor Model personality facets with the SCID-PQ
borderline personality disorder symptom sum-score, from regression models adjusted for age and education level; °Changes in estimated amount of variance explained
in regression models after the inclusion of the personality facet in question. Age and education level were entered to the model first and the personality facet in the next
step; YStandardized regression coefficients (B) and their 95% Confidence intervals (Cl) from linear regression models on the associations of Five-Factor Model personality
facets with the number of endorsed borderline personality disorder symptoms, from regression models adjusted for age and concurrent depressive symptoms; °*Changes in
estimated amount of variance explained in regression models after the inclusion of the personality facet in question. Age and CES-D depressive symptoms were entered

to the model first and the personality facet in the next step.

Table 5: Pearson correlation analyses and linear Regression models of Five-Factor Model personality facet scales in predicting borderline personality disorder symptoms.

Neuroticism facets and higher BPD symptoms. Preliminary BPD
symptom-level analyses suggested that personality fragmentation and
Neuroticism are associated with a wide range of BPD symptoms, while
Agreeableness and Extraversion show more specific symptom-level
associations.

In accordance with our hypotheses and the findings of Morey et
al. [19], we found that FFM Neuroticism increases and Agreeableness
decreases further in depressed patients as BPD symptoms increase.
However, the associations of Agreeableness were inconsistent. Quite
correspondingly, in previous studies, Neuroticism has been the FFM
dimension most associated with BPD, while Agreeableness has shown
significant but smaller sized effects [17-19]. Also in agreement with
hypothesis and previous findings [17-19], Openness to Experience
was not associated with BPD symptoms. In contrast to the hypothesis
and/or to previous findings [17,19], neither Conscientiousness nor
Extraversion were significantly associated with BPD symptoms in our
sample. The small sample size or the sample comprising only depressed
patients may help to explain the discrepancies between the current
and previous findings on Conscientiousness and Extraversion, and the

inconsistent effects of Agreeableness. Yet, our findings support the use
of dimensional personality traits as one basis for describing personality
disorders in diagnostic nomenclature [1,34,35], since Neuroticism
shows an independent, significant association with BPD symptoms also
among depressed inpatients.

Although high neuroticism and BPD are both strongly associated
with MDD [2-5,15,16], our findings suggest that these two more stable
personality characteristics also share some features that may differentiate
them from the more state-like depression. BPD and Neuroticism are
characterized by similar patterns of emotional experience and behavior.
BPD symptoms include emotional instability and high levels of
negative emotions including chronic feelings of emptiness and episodic
dysphoria, irritability and anxiety [1]. Correspondingly, Neuroticism
is characterized by high negative affectivity; a trait-like disposition
to experience high levels of negative emotions including sadness,
depression, anxiety, and anger [13]. Both Neuroticism and BPD are
also described by high impulsivity [1,13]. Hence, the consistent, specific
associations found in current and previous studies between high
Neuroticism and BPD may reflect these shared characteristic patterns of
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emotion processing and behavior. Indeed, our symptom-level analyses
suggested that Neuroticism is more strongly associated with BPD
symptoms related to anger and impulse control and to a fragmented self-
concept than it is to symptoms related to functioning in interpersonal
relationships. Since the vast majority of our depressed inpatient sample
endorsed the symptoms of chronic feelings of emptiness and suicidality,
we did not have sufficient statistical power to reliably examine their
associations with Neuroticism or other personality dimensions.

Agreeableness, in turn, is a personality dimension described by
prosocial features such as altruism, trust, modesty, and cooperativeness
[13]. Since patients with BPD have more interpersonal problems, more
hostile interaction styles and more negative perceptions of others [36-
38] also in comparison to MDD patients [36], the tentative associations
found between low Agreeableness and higher BPD symptoms among
depressed inpatients seem logical, particularly, since at the symptom-
level, low Agreeableness was associated with BPD symptoms of
inappropriate anger and impulsivity. Interestingly, low Agreeableness
was also associated with affective instability, as was high Extraversion.
However, all the symptom-level associations were found in group
comparisons with small group sizes and with high risks of type I and
type II errors and must hence be interpreted with caution.

Findings from facet-scale analyses corresponded to the findings of
the broader FFM dimensions: all Neuroticism facets were significantly
correlated with higher BPD symptoms, while Openness to Experience
and Extraversion facets showed no consistent associations. High
Hostility and high Vulnerability were the Neuroticism facets most
consistently associated with BPD symptoms in adjusted models. In
a previous meta-analysis [17], Depression was the Neuroticism facet
most strongly associated with BPD [17], while, corresponding to our
findings, each Neuroticism facet showed significant associations.
Perhaps due to the high overall depression levels in the current sample,
other facets than Depression had stronger associations with BPD
symptoms here. Nevertheless, corresponding to previous findings [17],
the broad FFM Neuroticism domain explained a larger amount of
variance in BPD symptoms than any Neuroticism facet, suggesting it
captures variance in BPD psychopathology over and above that captured
by the individual facet scales. The lack of associations to Openness to
Experience-facets also corresponds with previous findings [17]. In
contrast to our findings, previous studies have suggested significant
associations of low scores on Extraversion facets Warmth and Positive
Emotions with BPD [17]. Possibly these characteristics are more shared
than differentiating between MDD and BPD and hence do not associate
with BPD symptoms among depressed patients.

The findings of independent associations between higher
personality fragmentation and higher BPD symptoms correspond
with previous findings in other patient populations that have found
personality fragmentation to be most elevated in BPD patients [24].
Personality fragmentation offers an estimate of the combined extent
of variability in emotion, behavior and experience of the self across
different situations and the level of structural dissociation between
these self-states [21,23,24]. High personality fragmentation can also
be conceptualized as having multiple self-states [21,23,24]. Based on
its definition, it thus describes the combined extent of the instability
of self-image and affect, dissociation, and identity disturbance
characteristics of BPD. Our symptom-level analyses suggested that
personality fragmentation may actually be associated with a wider
range of BPD symptoms. These include both the related symptoms of
identity disturbance, affective instability, and transient, stress-related
paranoid ideation/severe dissociative symptoms, and also impulsivity,

inappropriate anger and unstable relationships. Hence, personality
fragmentation may capture some specific characteristics helpful in
identifying individuals with elevated BPD symptoms among patients
with comorbid MDD. That personality fragmentation had the largest
effect size on BPD symptoms in our study further suggests an important
role for personality fragmentation in BPD psychopathology among
depressed patients. Personality fragmentation has not previously been
included in the dimensional personality assessment systems [34] and
has not been as extensively studied as the FFM personality dimensions.
It can thus provide a valuable additional approach to the assessment of
dimensional personality characteristics associated with BPD.

The limitations of our study include utilizing a small inpatient
sample, which can limit the generalizability of our findings to the overall
MDD population. Additionally, we assessed self-reported BPD and
MDD symptoms, not using stricter diagnostic classifications, limiting
the representativeness of the findings to symptom-level associations.
Since all the participants were depressed in patients undergoing
hospital treatment, their high concurrent depression levels may have
induced state-dependent effects on the assessed personality traits and
influenced the associations found. Although the particular focus of our
study was to assess the specific associations of personality dimensions
with BPD symptoms among depressed patients, further studies
could examine the same associations among patients with remitted
depression. Furthermore, comorbidity with other mental disorders
than MDD or bipolar disorder was not accounted for. We neither had
FFM facet data for Agreeableness and Conscientiousness. Yet, we used
validated questionnaires to assess the FFM personality dimensions,
personality fragmentation and BPD symptoms, and our study is among
the first to assess which personality dimensions characterize depressed
patients with increased BPD symptoms.

Conclusion

In conclusion, higher personality fragmentation and higher
Neuroticism were independently associated with increased BPD
symptoms in a depressed inpatient sample. These two personality
dimensions may thus informatively describe MDD patients with high
levels of BPD symptoms.
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