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INTRODUCTION

Mood disorders are common mental diseases affecting the 
general population.1 Patients with mood disorders frequently 
have high rates of borderline personality pathology (BPP).2-6 
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Mood disorder patients with BPP demonstrate a high risk for 
treatment resistance, self-harm, and suicide attempts.7-9 These 
findings suggest that the consideration of borderline person-
ality features in mood disorders is clinically important.

BPP is a characteristic that accounts for borderline person-

ORIGINAL ARTICLE

Borderline Personality Pathology in Major Depressive Disorder,  
Bipolar I and II Disorder, and Its Relationship  
With Childhood Trauma

Ji Seon You1,2*, Chan Woo Lee1*, Ji Yoon Park1, Yoonjeong Jang1, Hyeona Yu1, Joohyun Yoon1,  
Sarah Soonji Kwon1, Sunghee Oh1, Yun Seong Park1, Hyun A Ryoo1, Jong Hun Lee1, Daseul Lee1,  
Jakyung Lee1, Yeoju Kim1, Nayoung Cho1, Hong Kyu Ihm1, C. Hyung Keun Park2, Yeong Chan Lee3,  
Hong-Hee Won3, Hyo Shin Kang4, Ji Hyun Beak5, Tae Hyon Ha1,6 , and Woojae Myung1,6 

1Department of Neuropsychiatry, Seoul National University Bundang Hospital, Seongnam, Republic of Korea
2Department of Psychiatry, Asan Medical Center, Seoul, Republic of Korea
3Samsung Advanced Institute for Health Sciences and Technology (SAIHST), Sungkyunkwan University, Samsung Medical Center, Seoul,  
Republic of Korea
4Department of Psychology, Kyungpook National University, Daegu, Republic of Korea
5Department of Psychiatry, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea
6Department of Psychiatry, Seoul National University College of Medicine, Seoul, Republic of Korea

Objective   Mood disorder and borderline personality pathology (BPP) are frequently comorbid and relate to childhood trauma. We in-
vestigated the relationship between childhood trauma and BPP features in mood disorder patients versus controls. 
Methods   A total of 488 mood disorder patients, particularly major depressive disorder (MDD), bipolar I disorder (BD I), and bipolar 
II disorder (BD II), and 734 controls were included. We examined between-group BPP-related differences and correlated between BPP 
and childhood trauma using the Childhood Trauma Questionnaire-Short Form (CTQ) and the Personality Assessment Inventory–Bor-
derline Features Scale.
Results   BD II patients showed significantly higher BPP. Emotional abuse and neglect were prominently associated with BPP, while af-
fective instability and negative relationships exhibited a stronger association with childhood trauma. We also found a positive relation-
ship between childhood trauma and BPP in MDD, BD I, and BD II patients.
Conclusion   The findings of the present study imply that BPP features are more likely to be found in patients with BD II than BD I or 
MDD. Mood disorder patients with severe childhood trauma may have higher BPP features. Thus, further study of the relationship be-
tween childhood trauma and BPP features could improve the therapeutic approaches and help understand patients with mood disorders. 
 Psychiatry Investig 2022;19(11):909-918

Keywords   Emotional trauma; Affective instability; Mood disorder; Bipolar disorder.

Received: May 10, 2022    Revised: July 15, 2022    Accepted: August 21, 2022
 Correspondence: Woojae Myung, MD, PhD
Department of Neuropsychiatry, Seoul National University Bundang Hospital, 82 Gumi-ro 173beon-gil Bundang-gu, Seongnam 13620, Republic of Korea
Tel: +82-31-787-7430, Fax: +82-31-787-4058, E-mail: wmyung@snu.ac.kr
 Correspondence: Tae Hyon Ha, MD, PhD
Department of Neuropsychiatry, Seoul National University Bundang Hospital, 82 Gumi-ro 173beon-gil, Bundang-gu, Seongnam 13620, Republic of Korea 
Tel: +82-31-787-7434, Fax: +82-31-787-4058, E-mail: hatti@snu.ac.kr
*These authors contributed equally to this work.
cc  This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

https://doi.org/10.30773/pi.2022.0114

http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2022.0114&domain=pdf&date_stamp=2022-11-25


910  Psychiatry Investig  2022;19(11):909-918 

Borderline Pathology and Childhood Trauma in Mood Disorder

ality disorder.10 BPP comprises four critical features:11,12 1) af-
fective instability: extreme emotional response, quick and se-
vere mood fluctuation, and uncontrolled anger; 2) identity 
problem: losing a sense of purpose, emptiness, boringness, and 
unsatisfied feelings about one’s life; 3) negative interpersonal 
relationships: feelings of hostility or betrayal by close friends 
and experiencing unstable or intense emotions in relationships; 
and 4) self-harm: an impulsive tendency leading to negative 
effects on one’s person. The features of BPP and bipolar disor-
der (BD) found similar characteristics,13 leading misdiagnos-
ing to as mood disorders or personality disorders.14 Another 
study showed that mood disorder patients, MDD and BD, 
with features of BPP increased suicide risk.15 These findings 
suggest that studying BPP in the context of various mood dis-
orders (e.g., MDD, bipolar I disorder [BD I], and bipolar II 
disorder [BD II]) is worthwhile.

Childhood trauma is defined as any abuse or neglect that 
leads to emotional, sexual, and physical harm to a child;16 it af-
fects the development of emotion, behavior, social life, physical 
development, and cognition17-19 during childhood and through-
out life.20 Various studies21-23 revealed that negative experiences 
from childhood maltreatment are closely related to BPP, par-
ticularly physical or sexual abuse and neglect.24 Physical and 
sexual abuse were significantly related to the increased risk for 
mood disorder;25 thus, it is necessary to examine childhood 
trauma correlating to mood disorder subtypes. Previous stud-
ies showed that childhood trauma could significantly impact 
the clinical course of mood disorders, even though each diag-
nosis has different associations. Emotional trauma, for exam-
ple, predicted psychotic symptoms in patients with BD26 and 
was associated with somatization in MDD.27 There have been 
limited studies on the relationship between childhood trau-
ma and BPP in mood disorder patients. These findings imply 
that investigating this relationship is important.

In the present study, we investigated the relationship between 
various types of childhood trauma and features of BPP in pa-
tients with diagnosed mood disorders (MDD, BD I, or BD II) 
in comparison to control groups. We hypothesized that: 1) fea-
tures of BPP would differ between groups (MDD, BD I, BD II, 
and comparison group); 2) childhood trauma would be sig-
nificantly associated with BPP, and its association would vary 
depending on the features of BPP and on the type of childhood 
trauma.

METHODS

Participants
The present study is cross-sectional research at the Seoul Na-

tional University Bundang Hospital (SNUBH) from Septem-
ber 2019 to February 2021. All patients were diagnosed with 

a mood disorder, particularly MDD, BD I, and BD II, based on 
the Diagnostic Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5)28 criteria and received treatment at the mood 
disorder clinic of the SNUBH. The diagnoses were confirmed 
by board-certified psychiatrists (T.H.H and W.M) based on a 
structured diagnostic interview (Mini-International Neuro-
psychiatric Interview [M.I.N.I])29 or review of case records. All 
information related to patients, including sex, education, job, 
marital status, smoking, drinking, psychiatric family history, 
and hospitalization history, was gathered. The Participants as 
the comparison group were recruited anonymously and ex-
cluded by self-reported a history of psychiatry disorder. 488 
patients with mood disorders (MDD [n=130], BD I [n=79], 
and BD II [n=279]) and 734 individuals from the general pop-
ulation were analyzed in the study. As all patient data were col-
lected from medical chart review and comparison data were 
collected through anonymous surveys without direct access 
to personal information from the researchers, informed con-
sent was waived. The present study protocol was approved by 
the Institutional Review Board of Seoul National University 
Bundang Hospital (B-2104-679-103).

Clinical instruments

Personality Assessment Inventory–Borderline Features 
Scale

The Personality Assessment Inventory–Borderline Features 
Scale (PAI-BOR)12 is a self-report scale that clinically assesses 
borderline personality features in 24 items. The items are clas-
sified into four subscales: affective instability, identity prob-
lems, negative relationships, and self-harm. The scale is rated 
on a four-point Likert-type scale and ranges from 0 to 3 (0= 
false/not at all true, 1=slightly true, 2=mainly true, and 3= 
very true). A total raw score of ≥38 indicates the existence of 
BPD features, and a score of ≥60 demonstrates conventional 
borderline personality functioning.

Childhood Trauma Questionnaire-Short Form 
The Childhood Trauma Questionnaire-Short Form (CTQ)30 

is a retrospective self-reporting scale that asks questions about 
childhood and adolescence experiences (under the age of 18) 
through 28 items rated on a five-point Likert scale with scores 
ranging from 1 to 5 (1=never true, 2=rarely true, 3=sometimes 
true, 4=often true, and 5=very often true). These items are 
divided into five trauma subtypes: Emotional abuse, physical 
abuse, sexual abuse, emotional neglect, and physical neglect. 
We used a modified CTQ score for this study after excluding 
minimization/denial scores (items 10, 16, 22), with scores rang-
ing from 25–125, and each subscale having potential scores 
ranging from 5–25.
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Statistical analysis
Differences between groups regarding demographic and clin-

ical variables were analyzed via the independent samples t-test 
for continuous variables, such as age. Categorical variables were 
compared using the chi-square test. Analysis of covariance (AN-
COVA) was conducted to compare the patient and comparison 
group PAI-BOR and CTQ scores, followed by post-hoc testing 
with Bonferroni correction to ascertain the direction of differ-
ences. A partial correlation coefficient was obtained from the 
residuals of multiple regression to examine the correlation be-
tween PAI-BOR and CTQ scores, controlling for potential con-
founding factors (age, sex, education, employment, marital 
status, psychiatric first-degree family history, alcohol use sta-
tus, and smoking status). All statistical analyses were two-tailed, 
with the statistical significance level set at p<0.05. Bonferroni’s 

correction was applied to correct for type I errors from multi-
ple tests, multiplying the unadjusted p-value by the total num-
ber of tests. All analyses were performed using R, version 4.0.5 
(R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Clinical and demographic characteristics
Data from 488 psychiatric patients (MDD [n=130], BD I 

[n=79], and BD II [n=279]) and 734 individuals from the 
general population were analyzed in the study. Clinical and 
demographic characteristics are presented in Table 1. Partici-
pants were aged 16–67 years, with a mean age of 36.60 (stan-
dard deviation [SD]=11.64). There were 503 males (41.2%) 
and 719 females (58.8%) participants in total, with 158 males 

Table 1. Clinical and demographic characteristics of participants (N=1,222)

Characteristics
Comparison 

group 
(N=734)

Patient group (N=488)

p*All patients 
(N=488)

Major depressive 
disorder patients 

(N=130)

Bipolar disorder I 
patients 
(N=79)

Bipolar disorder II 
patients 
(N=279)

Age (yr)† 38.38±10.68 33.94±12.50 39.75±12.84 34.68±11.98 31.03±11.52 <0.001
Sex‡ <0.001

Male 47.0 32.4 29.2 36.7 32.6
Female 53.0 67.6 70.8 63.3 67.4

Education‡ <0.001
High school or below 13.8 34.4 43.1 22.8 33.7
Others 86.2 65.6 56.9 77.2 66.3

Employment status‡ <0.001
Unemployed 31.5 64.5 59.2 60.8 68.1
Employed 68.5 35.5 40.8 39.2 31.9

Marital status‡ <0.001
Married 51.5 33.8 48.5 30.4 28.0
Others (single, divorced, widowed) 48.5 66.2 51.5 69.6 72.0

Psychiatric family history‡ <0.001
Yes 14.2 33.4 24.6 34.2 37.3
No 85.8 66.6 75.4 65.8 62.7

Alcohol use status‡ <0.001
Former or current 77.8 55.7 44.6 67.1 57.7
Never 22.2 44.3 55.4 32.9 42.3

Smoking status‡ 0.122
Former or current 35.4 31.1 20.8 30.4 36.2
Never 64.6 68.9 79.2 69.6 63.8

Psychiatric hospitalization history‡ -
Yes - 36.3 23.1 67.1 33.7
No - 63.7 76.9 32.9 66.3

Values are presented as mean±standard deviation or % only. *statistical significance between comparison group and total patient group; †t-
test was used; ‡chi-square test was used
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(32.4%) and 330 females (67.4%) in the patient group, and 
345 males (47.0%) and 389 females (53.0%) in the comparison 
group. There were statistical differences between the patient 
and comparison group regarding age (t=6.43, p<0.001), sex 
(χ2(1)=25.89, p<0.001), education (χ2(1)=72.92, p<0.001), 
employment status (χ2(1)=129.75, p<0.001), marital status 
(χ2(1)=37.14, p<0.001), psychiatric family history (χ2(1)=63.50, 
p<0.001), and alcohol use status (χ2(1)=66.64, p<0.001). 

Scores of Personality Assessment Inventory– 
Borderline Features Scale and Childhood Trauma  
Questionnaire-Short Form according to groups

There were significant group differences regarding PAI-BOR 
total score (F3,1218=43.07, p<0.001) (Figure 1 and Supplementary 
Table 1 in the online-only Data Supplement). BD II patients 
in particular, had significantly higher PAI-BOR total scores 
(mean±SD, 35.38±12.58) compared to those of the compari-
son group (23.06±10.28, p<0.001), MDD (26.71±10.40, p< 
0.001) and BD I patients (27.91±13.60, p<0.001). Among the 
subscales, the scores for affective instability and identity prob-
lems in BD II patients were significantly higher than those from 
all other groups. BD II patients also had significantly higher 
scores for negative relationships and self-harm compared to the 
MDD and comparison groups (all corrected p<0.001). MDD 
patients had significantly higher scores than those of the com-
parison group regarding total score (p<0.01) and affective insta-
bility (p<0.001). BD I patients had a significantly higher score 
than those of the comparison group for self-harm (p<0.01). We 
also found multiple differences in CTQ total scores and sub-
scales in the ANCOVA with Bonferroni post-hoc comparisons 
(Supplementary Table 1 in the online-only Data Supplement).

Relationship between Childhood Trauma and 
Borderline Personality Features

Partial correlation analyses showed that CTQ total score 
was positively correlated with PAI-BOR total score (r=0.406, 
p<0.001 in all participants; r=0.419, corrected p<0.001 in the 
comparison group; r=0.335, corrected p<0.001 in all patients) 
(Figure 2A-C, Supplementary Tables 2-4 in the online-only 
Data Supplement) These findings showed that individuals with 
high scores for childhood trauma showed high levels of BPP. 

At the subscale level for CTQ, emotional abuse and emo-
tional neglect were the factors most positively correlated with 
PAI-BOR total score (for emotional abuse: r=0.424 corrected 
p<0.001 in all participants; r=0.396, corrected p<0.001 in com-
parison group; r=0.370, corrected p<0.001 in all patients and 
for emotional neglect: r=0.330, corrected p<0.001 in all partic-
ipants; r=0.319, corrected p<0.001 in comparison group; r= 
0.265, corrected p<0.001 in all patients) (Figure 2A-C, Sup-
plementary Tables 2-4 in the online-only Data Supplement). 

When examined at the subscale level for PAI-BOR, affective 
instability and negative relationships were the factors most pos-
itively correlated with the total score for childhood trauma (for 
affective instability: r=0.400, corrected p<0.001 in all partici-
pants; r=0.419, corrected p<0.001 in the comparison group; 
r=0.321, corrected p<0.001 in all patients and for negative rela-
tionship: r=0.381, corrected p<0.001 in all participants; r=0.399, 
corrected p<0.001 in comparison group; r=0.316, corrected 
p<0.001 in all patients) (Figure 2A-C, Supplementary Tables 
2-4 in the online-only Data Supplement).

In three patient groups (MDD, BD I, and BD II), CTQ total 
score was significantly correlated with PAI-BOR total score 
(r=0.400, corrected p<0.001 in MDD; r=0.372, corrected p<0.01 
in BD I; r=0.289, corrected p<0.001 in BD II, Figure 2D-F and 
Supplementary Tables 5-7 in the online-only Data Supplement). 
In the subgroup analysis, emotional abuse was robustly cor-
related with PAI-BOR total score among the CTQ subscales, 
and two subscales of PAI-BOR (affective instability and nega-
tive relationships) were consistently associated with CTQ to-
tal score. In the analysis between subscales, physical or sexual 
abuse in CTQ and identity problems in PAI-BOR did not show 
robust correlation (Figure 2D-F, Supplementary Tables 5-7 in 
the online-only Data Supplement).

Regarding sex difference, we found that CTQ total score 
was positively correlated with PAI-BOR total score (r=0.454, 
corrected p<0.001 in all male participants; r=0.335, corrected 
p<0.001 in all female participants) (Supplementary Figures 1 
and 2, Supplementary Table 8 in the online-only Data Supple-
ment). At the subscale level for CTQ, emotional abuse and 
emotional neglect were the subtypes most positively correlated 
with PAI-BOR total score, in both sexes (r=0.456, corrected 
p<0.001, r=0.330, corrected p<0.001 in all male participants; 
r=0.339, corrected p<0.001, r=0.266, corrected p<0.001 in all 
female participants). At the subscale level for PAI-BOR, affec-
tive instability and negative relationships were the subtypes 
most positively correlated with CTQ total score in both sexes 
(r=0.449, corrected p<0.001, r=0.416, corrected p<0.001 in all 
male participants; r=0.329, corrected p<0.001, r=0.328, cor-
rected p<0.001 in all female participants). We also conducted 
residual correlation analysis based on sex in all patients and in 
the comparison group (Supplementary Figures 3-6, Supple-
mentary Tables 9 and 10 in the online-only Data Supplement).

DISCUSSION

The present study investigated the relationship between BPP 
and childhood trauma and compared BPP in patients with a 
diagnosed mood disorder versus a comparison group. We ob-
served significant group differences regarding BPP in patients 
with MDD, BD I, and BD II, versus the comparison group. Pa-
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Figure 1. Violin plots for distribution of borderline personality disorder scale (PAI-BOR), according to the groups. a: p-value of Kruskal–Wal-
lis analysis. b: Upper adjacent value. c: Third quartile (75%ile). d: Median. e: First quartile (25%ile). f: Lower adjacent value. **p<0.01; 
***p<0.001. PAI-BOR, Personality Assessment Inventory–Borderline Features Scale.
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tients with BD II had a higher level of BPP across the various 
features of BPP, including affective instability and identity prob-
lems. In addition, we found a significant positive association 
between BPP and childhood trauma after adjusting for poten-
tial confounding factors. Two childhood trauma subtypes, emo-
tional abuse, and emotional neglect were most significantly 
associated with higher levels of BPP. Among the borderline 
features, affective instability and negative relationship were 
most positively correlated with childhood trauma. The corre-
lation between the total score of childhood trauma and BPP 
score was robust for all mood disorders studied, including 
MDD, BD I, and BD II. However, some types of childhood 
trauma, such as physical abuse or sexual abuse, and some fea-
tures of borderline pathology, including identity problems, lost 
their association during the subgroup analysis.

BD II scored significantly high regarding total BPP score 
compared to other mood disorders. A previous study31 suggest-
ed that hypomanic symptoms lead to an overlapping of BD II 
and BPP; and that affective instability, a feature of BPP, could 
influence this vulnerability towards hypomanic symptoms. In 
line with this previous study, we also observed that affective 
instability reflected a higher score in patients with BD II. The 
association between BPP and BD has been widely studied. A 
few studies have directly compared the two disorders, though 
the diverse features of BPP were not examined between mood 
disorders.32,33 Even though we did not statistically investigate 
the difference in BPP within each group, our findings provide 
additional evidence for the relationship between BPP and mood 
disorder and would assist clinicians in making differential di-
agnoses and treatment decisions.

During partial correlation analysis, BPP was found to be 
positively associated with childhood trauma both overall and 
in the comparison group. When compared with each subtype 
of childhood trauma, emotional abuse and emotional neglect 
were most correlated to BPP. In addition, affective instability, 
among all subscales of BPP, was mainly correlated to childhood 
trauma. Our findings are in accordance with previous studies. 
An earlier study in a general population34 found that the par-
ticipants with BPP report more childhood trauma experience 
than participants without BPP. Another study in patients with 
mood disorders35 also revealed a significant relationship be-
tween BPP and childhood trauma. However, the present study 
not only discerned a relationship between BPP and childhood 
trauma in patients with mood disorders and the general pop-
ulation but also observed the relationship of childhood trauma 
subtypes on BPP and the features of BPP. These results could 
be helpful to find individuals predisposed to psychological risks 
as a result of specific childhood trauma.

One of the possible mechanisms for this association between 
childhood trauma and BPP is epigenetic changes.36 Changes 

in DNA methylation have been studied and correlated with 
stressful early life events.37,38 For instance, associations between 
NR3C1 methylation and early life stresses in patients with BPD 
were found, suggesting that changes in NR3C1 methylation 
can occur from early life stress experiences, and that persis-
tence of these stress conditions can enhance vulnerability to 
developing BPD.37 Moreover, methylation of other genes has 
been revealed as an important mediating factor influencing 
childhood trauma on BPP development.38-41 Further studies 
on biological mechanisms between BPP and childhood trau-
ma in relation to mood disorder status, specific features of BPP, 
and type of childhood trauma are warranted.

A previous study found that children who experienced emo-
tional abuse were three times more likely to exhibit BPP than 
those without traumatic experiences.42 Our findings were con-
sistent with this study in that emotional abuse was the most 
significantly correlated subtype with BPP. Moreover, we ob-
served in more detail that emotional abuse was significantly 
associated with affective instability and that emotional neglect 
also showed a significant association with the total score for 
borderline pathology in all participants. This finding of an as-
sociation between emotional neglect and BPP is in line with 
previous results showing that emotional neglect in childhood 
was a predictive factor for BPP 10 years later.43 

A previous study44 suggested that sexual abuse was the most 
important type of trauma that influences BPP. In our analysis, 
sexual abuse was correlated with the total score for BPP in the 
comparison group, all-patients group, and the male/female 
subgroups. However, in subgroup analysis in MDD, BD I, and 
BD II patients, sexual abuse was not associated with the total 
score for BPP. Possible underreporting of sexual trauma, the 
relatively small sample size of the subgroup analysis for each 
mood disorder, and multiple test corrections could have af-
fected these results. 

In the present study, affective instability and negative rela-
tionships were highly associated with childhood trauma in 
patients with MDD, BP I, and BP II, and in the comparison 
group. These findings are in line with previous studies. In a 
neuromagnetic brain activity study,45 participants who failed 
regarding emotional regulation reported childhood trauma 
experiences. Goodman et al.46 also revealed an association be-
tween affective measurements, including lability and intensity, 
and childhood trauma among patients with borderline per-
sonality disorder. In addition, children who had more child-
hood trauma experiences reported a higher level of negative 
relationships than those without childhood trauma.47

The present research had several limitations. The main lim-
itation was that our results made it difficult to draw any causal 
relationship between childhood trauma and BPP. We conduct-
ed a cross-sectional study that did not establish a temporal re-



916  Psychiatry Investig  2022;19(11):909-918 

Borderline Pathology and Childhood Trauma in Mood Disorder

lationship between exposure and result.48 Moreover, CTQ, used 
as a clinical instrument in our study, is a self-report assessment. 
False-negative reports occur when participants refuse to report 
distressing memories or when older participants are unable to 
recall past episodic memories from childhood. We also did not 
ask for family information during childhood as a variable. Our 
participants were mostly adults, with their average age being 
>30 years. Although we statistically controlled for various vari-
ables, such as marital status and psychiatric family history, we 
did not control childhood family information, which has been 
mentioned as a crucial factor in a previous study.49 

The present study had the following strengths: Several pre-
vious studies on childhood trauma or BPP did not include a 
comparison group24,50 nor did they conduct subgroup analy-
sis for mood disorder.51,52 In addition, few studies investigated 
the relationship between the type of childhood trauma and 
developed borderline features.53,54 Contrarily, our study inves-
tigated the association in various subgroups, including patients 
with MDD, BD I, and BD II, and a comparison group. We also 
evaluated the correlation between childhood trauma and BPP 
for each subscale. Therefore, we were able to elucidate compre-
hensive pictures for the association between BPP, childhood 
trauma, and various mood disorders. 

In conclusion, the present study showed the relationship 
between BPP features and mood disorder patients, including 
MDD, BD I, and BD II, and a history of childhood trauma. 
Patients with BD II are more likely associated with BPP fea-
tures than BD I or MDD. Mood disorder patients with a severe 
history of childhood trauma, especially emotional trauma, may 
have higher BPP features. Also, affective instability might be 
more related to childhood trauma. These results could improve 
the recognition of features of BPP in mood disorder patients 
and stress the importance of the childhood environment in re-
lation to the later development of both. 
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Supplmentary Table 1. Total and subscale scores of the Borderline Personality Disorder Scale (PAI-BOR) and Childhood Trauma Questionnaire (CTQ) according to 
groups

 
Comparison 

group
(N=734)

Patient groups

F p1 Bonferroni post hoc2All patients 
(N=488)

Major 
depressive 
disorder 
(N=130)

Bipolar 
disorder I 
(N=79)

Bipolar 
disorder II 
(N=279)

Comparison 
vs. 

patients t†

Borderline Personality Disorder scale (PAI-BOR)
Total score 23.06±10.28 31.86±12.86 26.71±10.40 27.91±13.60 35.38±12.58 14.09*** 43.07 <0.001 C<MDD**, C<BP II***,  

   MDD<BP II***, BP I<BP II***
Subscales

Affective instability 5.83±3.10 8.69±3.94 7.68±3.44 6.78±4.04 9.70±3.81 15.50*** 51.60 <0.001 C<MDD***, C<BP II***,  
   MDD<BP II**, BP I<BP II***

Identity problems 6.60±3.07 8.85±3.70 7.24±3.12 7.57±3.54 9.96±3.61 13.60*** 37.06 <0.001 C<BP II***, MDD<BP II***, 
  BP I<BP II***

Negative relationships 6.35±2.96 8.11±3.51 6.98±3.17 7.62±3.62 8.77±3.49 11.04*** 18.33 <0.001 C<BP II***, MDD<BP II**
Self-harm 4.28±3.13 6.21±4.05 4.81±3.24 5.94±4.26 6.95±4.15 7.34*** 20.78 <0.001 C<BP I**, C<BP II***,  

  MDD<BP II***
Childhood Trauma Questionnaire (CTQ)

Total score 41.99±14.63 48.10±16.58 47.11±17.73 43.06±15.06 49.98±16.15 6.60*** 9.13 <0.001 C<MDD*
C<BP II***, BP I<BP II*

Subscales
Emotional abuse 8.07±3.79 10.51±5.03 9.82±5.37 9.05±4.14 11.24±4.98 9.14*** 18.27 <0.001 C<MDD**, C<BP II***,  

  BP I<BP II**
Physical abuse 8.17±4.13 9.51±4.88 9.48±5.58 8.51±4.28 9.81±4.66 4.99*** 4.69 <0.001 C<MDD*, C<BP II*
Sexual abuse 6.34±2.99 6.10±2.66 5.86±2.25 6.38±2.89 6.14±2.77 -1.47 1.98 0.287 N.S.
Emotional neglect 10.91±4.67 13.75±5.81 13.54±5.78 11.70±5.59 14.44±5.75 9.05*** 19.00 <0.001 C<MDD***, C<BP II***,  

  BP I<MDD*, BP I<BP II**
Physical neglect 8.50±3.38 8.22±3.56 8.41±3.65 7.43±3.12 8.35±3.61 -1.38 2.13 0.077 N.S.

Values are presented as mean and standard deviation. *p<0.05; **p<0.01; ***p<0.001; †statistical significance between comparison group and total patient group. 1AN-
COVA was used between all groups. 2ANCOVA with pairwise test after Bonferroni post-hoc was used between all groups. Age, sex, education, employment, marital sta-
tus, psychiatric first-degree family history, alcohol use status and smoking status were adjusted. 1,2Adjusted p-values with Bonferroni’s correction were calculated multi-
plying raw p-values by total number of multiple testing of subscales. N.S., not significant 



Supplmentary Table 2. Partial correlation coefficient between Childhood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in all participants (N=1,222)

Partial correlation 
Childhood Trauma Questionnaire (CTQ)

Total score Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect
Borderline Personality Disorder Scale (PAI-BOR)

Total score 0.406*** 0.424*** 0.279*** 0.210*** 0.330*** 0.254***
Affective instability 0.400*** 0.423*** 0.266*** 0.185*** 0.348*** 0.238***
Identity problems 0.277*** 0.316*** 0.198*** 0.132*** 0.226*** 0.141***
Negative relationships 0.381*** 0.374*** 0.264*** 0.197*** 0.317*** 0.256***
Self-harm 0.301*** 0.307*** 0.207*** 0.189*** 0.216*** 0.215***

Age, sex, education, employment, marital status, psychiatric first-degree family history, alcohol use status and smoking status were adjusted. 
Adjusted p-values with Bonferroni’s correction were calculated multiplying raw p-values by total number of multiple testing of subscales. 
***p<0.001



Supplmentary Table 3. Partial correlation coefficient between Childhood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in comparison group (N=734)  

Partial correlation
Childhood Trauma Questionnaire (CTQ)

Total score Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect
Borderline Personality Disorder Scale (PAI-BOR)

Total score 0.419*** 0.396*** 0.300*** 0.289*** 0.319*** 0.310***
Affective instability 0.419*** 0.400*** 0.297*** 0.253*** 0.354*** 0.288***
Identity problems 0.261*** 0.275*** 0.206*** 0.173*** 0.202*** 0.139**
Negative relationships 0.399*** 0.374*** 0.269*** 0.249*** 0.318*** 0.321***
Self-harm 0.319*** 0.272*** 0.227*** 0.285*** 0.191*** 0.283***

Age, sex, education, employment, marital status, psychiatric first-degree family history, alcohol use status and smoking status were adjusted. 
Adjusted p-values with Bonferroni’s correction were calculated multiplying raw p-values by total number of multiple testing of subscales. 
**p<0.01; ***p<0.001



Supplmentary Table 4. Partial correlation coefficient between Childhood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in all patients (N=488)

Partial correlation
Childhood Trauma Questionnaire (CTQ)

Total score Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect
Borderline Personality Disorder Scale (PAI-BOR)

Total score 0.335*** 0.370*** 0.207*** 0.145* 0.265*** 0.211***
Affective instability 0.321*** 0.359*** 0.181** 0.146 0.262*** 0.201***
Identity problems 0.232*** 0.272*** 0.139 0.093 0.173** 0.152*
Negative relationships 0.316*** 0.315*** 0.220*** 0.144 0.264*** 0.186**
Self-harm 0.237*** 0.273*** 0.146* 0.096 0.176** 0.157*

Age, sex, education, employment, marital status, psychiatric first-degree family history, alcohol use status and smoking status were adjusted. 
Adjusted p-values with Bonferroni’s correction were calculated multiplying raw p-values by total number of multiple testing of subscales. 
*p<0.05; **p<0.01; ***p<0.001



Supplmentary Table 5. Partial correlation coefficient between Childhood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in major depressive disorder (N=130)

Partial correlation
Childhood Trauma Questionnaire (CTQ)

Total score Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect
Borderline Personality Disorder Scale (PAI-BOR)

Total score 0.400*** 0.357*** 0.288* 0.149 0.348** 0.289*
Affective instability 0.364*** 0.350** 0.249 0.140 0.322* 0.236
Identity problems 0.336** 0.292* 0.225 0.056 0.310* 0.300*
Negative relationships 0.270* 0.230 0.210 0.163 0.228 0.158
Self-harm 0.291** 0.254 0.225 0.107 0.239 0.221

Age, sex, education, employment, marital status, psychiatric first-degree family history, alcohol use status and smoking status were adjusted. 
Adjusted p-values with Bonferroni’s correction were calculated multiplying raw p-values by total number of multiple testing of subscales. 
*p<0.05; **p<0.01; ***p<0.001



Supplmentary Table 6. Partial correlation coefficient between Childhood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in bipolar I disorder (N=79)

Partial correlation
Childhood Trauma Questionnaire (CTQ)

Total score Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect
Borderline Personality Disorder Scale (PAI-BOR)

Total score 0.372** 0.586*** 0.301 0.134 0.168 0.102
Affective instability 0.380** 0.570*** 0.264 0.193 0.201 0.100
Identity problems 0.356* 0.561*** 0.341 0.104 0.156 0.053
Negative relationships 0.347* 0.477** 0.294 0.083 0.197 0.139
Self-harm 0.217 0.425** 0.158 0.082 0.042 0.062

Age, sex, education, employment, marital status, psychiatric first-degree family history, alcohol use status and smoking status were adjusted. 
Adjusted p-values with Bonferroni’s correction were calculated multiplying raw p-values by total number of multiple testing of subscales. 
*p<0.05; **p<0.01; ***p<0.001



Supplmentary Table 7. Partial correlation coefficient between Childhood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in bipolar II disorder (N=279)

Partial correlation
Childhood Trauma Questionnaire (CTQ)

Total score Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect
Borderline Personality Disorder Scale (PAI-BOR)

Total score 0.289*** 0.308*** 0.157 0.134 0.230** 0.203*
Affective instability 0.253*** 0.279*** 0.118 0.143 0.190 0.188
Identity problems 0.125 0.159 0.041 0.085 0.079 0.100
Negative relationships 0.316*** 0.294*** 0.210* 0.133 0.278*** 0.199*
Self-harm 0.244*** 0.269*** 0.139 0.079 0.199* 0.172

Age, sex, education, employment, marital status, psychiatric first-degree family history, alcohol use status and smoking status were adjusted. 
Adjusted p-values with Bonferroni’s correction were calculated multiplying raw p-values by total number of multiple testing of subscales. 
*p<0.05; **p<0.01; ***p<0.001



Supplmentary Table 8. Pearson correlation coefficient between Childhood Trauma Questionnaire (CTQ) scores and Borderline Personal-
ity Disorder Scale (PAI-BOR) according to sex in all participants (N=1,222)

Partial correlation
Childhood Trauma Questionnaire (CTQ)

Total score Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect
Borderline Personality Disorder Scale (PAI-BOR)

Male subjects (N=503)
Total score 0.454*** 0.456*** 0.321*** 0.298*** 0.330*** 0.347***
Affective instability 0.449*** 0.452*** 0.321*** 0.278*** 0.337*** 0.333***
Identity problems 0.297*** 0.321*** 0.214*** 0.198*** 0.214*** 0.196***
Negative relationships 0.416*** 0.402*** 0.290*** 0.236*** 0.318*** 0.343***
Self-harm 0.367*** 0.360*** 0.254*** 0.288*** 0.241*** 0.293***

Female subjects (N=719)
Total score 0.335*** 0.339*** 0.228*** 0.193*** 0.266*** 0.203***
Affective instability 0.329*** 0.339*** 0.204*** 0.179*** 0.282*** 0.197***
Identity problems 0.214*** 0.237*** 0.158** 0.116 0.163*** 0.103
Negative relationships 0.328*** 0.308*** 0.228*** 0.188*** 0.277*** 0.200***
Self-harm 0.224*** 0.225*** 0.157** 0.147** 0.149** 0.163***

Age, diagnosis, education, employment, marital status, psychiatric first-degree family history, alcohol use status and smoking status were ad-
justed. Adjusted p-values with Bonferroni’s correction were calculated multiplying raw p-values by total number of multiple testing of sub-
scales. **p<0.01; ***p<0.001



Supplmentary Table 9. Pearson correlation coefficient between Childhood Trauma Questionnaire (CTQ) scores and Borderline Personal-
ity Disorder Scale (PAI-BOR) according to sex in all patients (N=488)

Partial correlation
Childhood Trauma Questionnaire (CTQ)

Total score Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect
Borderline Personality Disorder Scale (PAI-BOR)

Male subjects (N=158)
Total score 0.432*** 0.443*** 0.256* 0.209 0.371*** 0.306**
Affective instability 0.423*** 0.438*** 0.240 0.171 0.379*** 0.301*
Identity problems 0.298** 0.292* 0.156 0.234 0.236 0.243
Negative relationships 0.426*** 0.413*** 0.290* 0.176 0.363*** 0.304**
Self-harm 0.295** 0.332** 0.166 0.125 0.258 0.179

Female subjects (N=330)
Total score 0.266*** 0.310*** 0.179* 0.137 0.185* 0.141
Affective instability 0.245*** 0.294*** 0.140 0.162 0.167 0.126
Identity problems 0.171* 0.226** 0.123 0.061 0.106 0.084
Negative relationships 0.244*** 0.243** 0.180 0.139 0.196* 0.111
Self-harm 0.202** 0.239** 0.139 0.083 0.131 0.132

Age, diagnosis, education, employment, marital status, psychiatric first-degree family history, alcohol use status and smoking status were ad-
justed. Adjusted p-values with Bonferroni’s correction were calculated multiplying raw p-values by total number of multiple testing of sub-
scales. *p<0.05; **p<0.01; ***p<0.001



Supplmentary Table 10. Pearson correlation coefficient between Childhood Trauma Questionnaire (CTQ) scores and Borderline Personal-
ity Disorder Scale (PAI-BOR) according to sex in comparison group (N=734)

Partial correlation
Childhood Trauma Questionnaire (CTQ)

Total score Emotional abuse Physical abuse Sexual abuse Emotional neglect Physical neglect
Borderline Personality Disorder Scale (PAI-BOR)

Male subjects (N=345)
Total score 0.455*** 0.459*** 0.347*** 0.351*** 0.283*** 0.363***
Affective instability 0.452*** 0.453*** 0.363*** 0.340*** 0.291*** 0.341***
Identity problems 0.282*** 0.324*** 0.233** 0.201** 0.181 0.172
Negative relationships 0.408*** 0.400*** 0.290*** 0.283*** 0.272*** 0.365***
Self-harm 0.398*** 0.379*** 0.292*** 0.362*** 0.215** 0.350***

Female subjects (N=389)
Total score 0.383*** 0.341*** 0.256*** 0.231*** 0.356*** 0.241***
Affective instability 0.386*** 0.352*** 0.238*** 0.182* 0.404*** 0.237***
Identity problems 0.241*** 0.230*** 0.181* 0.149 0.226** 0.098
Negative relationships 0.396*** 0.358*** 0.257*** 0.218** 0.371*** 0.270***
Self-harm 0.236*** 0.180* 0.165 0.211** 0.169 0.188*

Age, education, employment, marital status, psychiatric first-degree family history, alcohol use status and smoking status were adjusted. Ad-
justed p-values with Bonferroni’s correction were calculated multiplying raw p-values by total number of multiple testing of subscales. 
*p<0.05; **p<0.01; ***p<0.001
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Supplementary Figure 1. Partial correlation coefficients (p<0.05) 
are shown in the figure and Partial correlation coefficients (p>0.05) 
are marked as X. Positive correlations are shown in blue color and 
negative correlations in red color. Color intensity is proportional to the 
partial correlation coefficients. Partial correlation plot between Child-
hood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in all male participants (N=503).
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Supplementary Figure 2. Partial correlation coefficients (p<0.05) 
are shown in the figure and Partial correlation coefficients (p>0.05) 
are marked as X. Positive correlations are shown in blue color and 
negative correlations in red color. Color intensity is proportional to the 
partial correlation coefficients. Partial correlation plot between Child-
hood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in all female participants (N=719).
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Supplementary Figure 3. Partial correlation coefficients (p<0.05) 
are shown in the figure and Partial correlation coefficients (p>0.05) 
are marked as X. Positive correlations are shown in blue color and 
negative correlations in red color. Color intensity is proportional to the 
partial correlation coefficients. Partial correlation plot between Child-
hood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in all male patients (N=158).
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Supplementary Figure 4. Partial correlation coefficients (p<0.05) 
are shown in the figure and Partial correlation coefficients (p>0.05) 
are marked as X. Positive correlations are shown in blue color and 
negative correlations in red color. Color intensity is proportional to the 
partial correlation coefficients. Partial correlation plot between Child-
hood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in all female patients (N=330).
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Supplementary Figure 5. Partial correlation coefficients (p<0.05) 
are shown in the figure and Partial correlation coefficients (p>0.05) 
are marked as X. Positive correlations are shown in blue color and 
negative correlations in red color. Color intensity is proportional to the 
partial correlation coefficients. Partial correlation plot between Child-
hood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in all male comparison group par-
ticipants (N=345).
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Supplementary Figure 6. Partial correlation coefficients (p<0.05) 
are shown in the figure and Partial correlation coefficients (p>0.05) 
are marked as X. Positive correlations are shown in blue color and 
negative correlations in red color. Color intensity is proportional to the 
partial correlation coefficients. Partial correlation plot between Child-
hood Trauma Questionnaire (CTQ) scores and Borderline Personality 
Disorder Scale (PAI-BOR) scores in all female comparison group 
participants (N=389).


