
World Journal of
Psychiatry

ISSN 2220-3206 (online)

World J Psychiatr  2021 June 19; 11(6): 201-264

Published by Baishideng Publishing Group Inc



WJP https://www.wjgnet.com I June 19, 2021 Volume 11 Issue 6

World Journal of 

PsychiatryW J P
Contents Monthly Volume 11 Number 6 June 19, 2021

REVIEW

How do serotonergic psychedelics treat depression: The potential role of neuroplasticity201

Artin H, Zisook S, Ramanathan D

MINIREVIEWS

Intimate partner violence: A loop of abuse, depression and victimization215

Mazza M, Marano G, del Castillo AG, Chieffo D, Monti L, Janiri D, Moccia L, Sani G

Brain reward circuitry: The overlapping neurobiology of trauma and substance use disorders222

Michaels TI, Stone E, Singal S, Novakovic V, Barkin RL, Barkin S

ORIGINAL ARTICLE

Retrospective Cohort Study

COVID-19 impact on high school student’s education and mental health: A cohort survey in China232

Ma ZR, Ma WH, Idris S, Pan QW, Baloch Z

Retrospective Study

Psychological predictors of bipolarity in panic disorder242

Oh DH, Park DH, Ryu SH, Ha JH, Jeon HJ

SCIENTOMETRICS

Current global research landscape on COVID-19 and depressive disorders: Bibliometric and visualization 
analysis

253

Al-Jabi SW



WJP https://www.wjgnet.com II June 19, 2021 Volume 11 Issue 6

World Journal of Psychiatry
Contents

Monthly Volume 11 Number 6 June 19, 2021

ABOUT COVER

Editorial Board Member of World Journal of Psychiatry, Peer Reviewer, Vijaya Anand Arumugam, PhD, Professor, 
Department of Human Genetics and Molecular Biology, Bharathiar University, Coimbatore 641046, Tamil Nadu, 
India. avahgmb@buc.edu.in

AIMS AND SCOPE

The primary aim of World Journal of Psychiatry (WJP, World J Psychiatr) is to provide scholars and readers from 
various fields of psychiatry with a platform to publish high-quality basic and clinical research articles and 
communicate their research findings online. 
    WJP mainly publishes articles reporting research results and findings obtained in the field of psychiatry and 
covering a wide range of topics including adolescent psychiatry, biological psychiatry, child psychiatry, 
community psychiatry, ethnopsychology, psychoanalysis, psychosomatic medicine, etc.

INDEXING/ABSTRACTING

The WJP is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Current Contents/Clinical Medicine, Journal Citation Reports/Science Edition, PubMed, and PubMed Central. The 
2020 edition of Journal Citation Reports® cites the 2019 impact factor (IF) for WJP as 3.545; IF without journal self 
cites: 3.545; Ranking: 46 among 155 journals in psychiatry; and Quartile category: Q2.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Jia-Hui Li; Production Department Director: Yun-Xiaojian Wu; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Psychiatry https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2220-3206 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

December 31, 2011 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Rajesh R Tampi https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2220-3206/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

June 19, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2220-3206/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJP https://www.wjgnet.com 242 June 19, 2021 Volume 11 Issue 6

World Journal of 

PsychiatryW J P
Submit a Manuscript: https://www.f6publishing.com World J Psychiatr 2021 June 19; 11(6): 242-252

DOI: 10.5498/wjp.v11.i6.242 ISSN 2220-3206 (online)

ORIGINAL ARTICLE

Retrospective Study

Psychological predictors of bipolarity in panic disorder

Da Hye Oh, Doo-Heum Park, Seung-Ho Ryu, Jee Hyun Ha, Hong Jun Jeon

ORCID number: Da Hye Oh 0000-
0002-6750-4890; Doo-Heum Park 
0000-0002-4833-5366; Seung-Ho Ryu 
0000-0001-8057-8723; Jee Hyun Ha 
0000-0002-0973-1139; Hong Jun Jeon 
0000-0002-0260-0494.

Author contributions: Jeon HJ 
conceptualized this study; Jeon HJ, 
Park DH, Ryu SH and Ha JH 
collected and interpreted the data; 
Oh DH conducted statistical 
analysis and wrote the original 
draft; Jeon HJ revised the 
manuscript; all authors reviewed 
and approved the final article.

Institutional review board 
statement: This study was 
approved by the Institutional 
Review Board of Konkuk 
University Hospital (IRB number: 
KUMC 2021-01-028).

Informed consent statement: 
Written informed consent was 
waived due to the retrospective 
nature of the study.

Conflict-of-interest statement: The 
authors have no conflict of interest.

Data sharing statement: No 
additional data are available.

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 

Da Hye Oh, Doo-Heum Park, Seung-Ho Ryu, Jee Hyun Ha, Hong Jun Jeon, Department of 
Psychiatry, Konkuk University Medical Center, Seoul 05030, South Korea

Doo-Heum Park, Seung-Ho Ryu, Jee Hyun Ha, Hong Jun Jeon, Department of Psychiatry, Konkuk 
University School of Medicine, Seoul 05029, South Korea

Corresponding author: Hong Jun Jeon, MD, Assistant Professor, Department of Psychiatry, 
Konkuk University Medical Center, 120-1 Neungdong-ro, Gwangjin-gu, Seoul 05030, South 
Korea. hjjeon@kuh.ac.kr

Abstract
BACKGROUND 
Panic disorders frequently occur with affective disorders, particularly bipolar 
disorder. Patients with panic disorder and bipolar disorder are more likely to 
present with severe symptoms, such as high rates of suicidal behavior, poor 
symptomatic and functional recovery, and poor drug responses.

AIM 
To investigate the psychological characteristics of panic disorder patients related 
to bipolarity.

METHODS 
A total of 254 patients (136 men and 118 women, mean age = 33.48 ± 3.2 years) 
who were diagnosed with panic disorder were included in the study. Panic 
disorder with bipolarity (BP+) was defined as a score of ≥ 7 on the Korean version 
of the Mood Disorder Questionnaire (K-MDQ), and a score lower than 7 was 
considered as a panic disorder without bipolarity (BP-). Self-report questionnaires 
were analyzed to examine their association with bipolarity. Psychological tests 
used in the study were the Mood Disorder Questionnaire (MDQ), Panic Disorder 
Severity Scale, Beck Depression Inventory, State-Trait Anxiety Inventory (STAI), 
Temperament and Character Inventory (TCI), and Minnesota Multiphasic 
Personality Inventory (MMPI). Statistical analyses were performed to evaluate the 
correlation between bipolarity of panic disorder patients and various psycho-
logical test results indicative of psychological characteristics.

RESULTS 
Patients with a K-MDQ score of 7 or more were considered to have a history of 
manic or hypomanic episodes (BP+ group, n = 128), while patients with K-MDQ 
scores below 7 were defined as those without bipolarity (BP- group, n = 126). The 
BP+ group were more likely to be unmarried (single 56.2% vs 44.4%, P = 0.008) 
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and younger (30.78 ± 0.59 vs 37.11 ± 3.21, P < 0.001). Additionally, the BP+ group 
had significantly higher scores on psychological assessment scales, such as the 
hypochondriasis, psychopathic deviate, masculinity-femininity, psychasthenia, 
schizophrenia, and hypomania (Ma) in MMPI, and novelty seeking, harm 
avoidance and self-transcendence in TCI, and STAI (state and trait) compared to 
the BP- group. In logistic regression analysis, depression in MMPI, self-
directedness in TCI, and age were negatively associated with MDQ score, 
meanwhile, Ma in MMPI and STAI (trait) were positively associated with MDQ 
score.

CONCLUSION 
The result of this study suggests that almost 50% of patients with panic disorder 
are likely to have hypomanic or manic symptoms, and certain psychological 
factors are associated bipolarity in panic disorder.

Key Words: Panic disorder; Bipolar disorder; Bipolarity; Anxiety; Minnesota Multiphasic 
Personality Inventory; Temperament and Character Inventory

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The close relationship between panic disorder and bipolar disorder has been 
suggested in the literature. In this study, we showed that panic disorder patients with 
high anxiety trait were more likely to have bipolar symptoms. Moreover, low self-
directedness scores on the Temperament and Character Inventory and high scores on 
the hypomanic clinical scale in Minnesota Multiphasic Personality Inventory were also 
associated with bipolarity in patients with panic disorder. We suggest that certain 
psychological characteristics may help clinician to make a tailored treatment strategy 
for panic disorder.

Citation: Oh DH, Park DH, Ryu SH, Ha JH, Jeon HJ. Psychological predictors of bipolarity in 
panic disorder. World J Psychiatr 2021; 11(6): 242-252
URL: https://www.wjgnet.com/2220-3206/full/v11/i6/242.htm
DOI: https://dx.doi.org/10.5498/wjp.v11.i6.242

INTRODUCTION
Previous studies have shown that patients with bipolar disorder have a high risk of 
comorbid panic disorder[1]. In addition, patients with bipolar disorder have a higher 
risk of intra-episode panic disorder during mania[2]. A family study of bipolar 
disorder showed that there is a possible complex genetic etiology in bipolar disorder 
and panic disorder comorbidity[1]. MacKinnon et al[3] studied 528 members of 57 
families for a genetic linkage study of bipolar disorder. They found that 10 families 
had a higher rate of comorbid panic disorder, suggesting that comorbid panic disorder 
can be a specific marker for a familial subtype of bipolar disorder. Contreras et al[4] 
found that the anxiety trait is a heritable phenotype in subjects with bipolar I disorder 
in a study of 619 individuals. In another study, relatives of patients with bipolar 
disorder and panic disorder comorbidity showed a higher risk of both bipolar disorder 
and panic disorder[5]. Many studies have found that panic symptoms are prodromal 
symptoms of bipolar disorder or atypical presentation of bipolar disorder[6,7]. In 
addition, Wu et al[8] compared neuropsychological test scores among a group of 
bipolar patients with comorbid anxiety disorder, a group of bipolar patients without 
comorbidity, and a healthy control group. They concluded that patients with bipolar II 
disorder and comorbid anxiety disorder had the greatest cognitive impairment among 
the three groups[8]. Moreover, the presence of anxiety disorder in youth increases the 
risk of bipolar disorder in the future[9].

The lifetime prevalence of panic disorder is approximately 21% of bipolar disorder, 
which is much higher than approximately 10% of major depressive disorder. Birmaher 
et al[10] found that panic disorder or bipolar disorder are likely to co-occur with other 
psychological disorders in youths. Moreover, patients with concomitant panic disorder 
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and bipolar disorder have a higher risk of psychotic symptoms and suicidal ideation. 
In other studies, patients with panic disorder and comorbid bipolar disorder had 
higher rates of suicidal behaviors, severe and longer depressive episodes, higher 
severity of illness scores, poorer treatment outcomes, and lower quality of life[11-14]. 
In addition, they tend to have a higher risk of rapid switching and a shorter euthymic 
period[15,16]. Patients with bipolar disorder with high global anxiety levels developed 
a greater proportion of weeks in major depressive episodes[17]. Therefore, an early 
diagnosis of bipolarity in panic disorder patients is important to establish an 
appropriate treatment plan to improve the prognosis of patients.

Antidepressants are often used in the treatment of panic disorder, and it is well 
known that antidepressant-induced manic symptoms are quite common in such 
patients[11]. The lack of information regarding bipolar disorder comorbidity in 
patients with panic disorder can negatively impact the choice of treatment and 
management, which is the reason why an early diagnosis of bipolar disorder in 
patients with panic disorder is important in the treatment outcome of patients[7,11]. 
Previous studies have discussed the prognosis of bipolar disorder according to the 
presence of panic disorder[8,10-17], however, few studies have investigated bipolarity 
in patients with panic disorder[18,19]. The aim of this study was to compare clinical 
characteristics of panic disorder according to the bipolarity, and to investigate factors 
that predict the potential risk of bipolar disorder in patients with panic disorder.

MATERIALS AND METHODS
Study design and participants
This cross-sectional study was conducted in Konkuk University Hospital, Korea. A 
total of 254 consecutive patients, who were newly diagnosed with panic disorder 
according to the DSM-V (Diagnostic and Statistical Manual of Mental Disorders), were 
included in the study. The exclusion criteria include history of (1) Schizophrenia like 
psychosis; (2) Cognitive impairment due to dementia; (3) Intellectual disability; (4) A 
history of major neurological disorder; (5) Organic mental disorder; and (6) Substance 
use problem. This study was approved by the Institutional Review Board of Konkuk 
University Hospital (IRB number: KUMC 2021-01-028), and written informed consent 
was waived due to the retrospective nature of the study.

Instruments
Demographic data and psychological test results were also collected. Psychological 
tests included the Mood Disorder Questionnaire (MDQ), Panic Disorder Severity Scale 
(PDSS), Beck Depression Inventory (BDI), State-Trait Anxiety Inventory (STAI), 
Temperament and Character Inventory (TCI), and Minnesota Multiphasic Personality 
Inventory (MMPI).

MDQ, which was used as a screening tool for bipolar disorder, is a self-report 
instrument that takes approximately five minutes to complete. Patients with scores 
above the threshold score of 7 were considered as patients with bipolarity (BP+ group) 
and the remaining were considered as patients without bipolarity (BP- group). The 
Korean version of the MDQ (K-MDQ) was used in this study, and the validity and 
reliability of the questionnaire have been proven to be useful for screening bipolar 
disorder[20].

PDSS is a standard measurement scale for panic disorders. The instrument included 
seven items associated with symptoms accompanied by panic disorder[21,22]. This 
study used the Korean version of the PDSS, which has good test-retest reliability and 
inter-rater reliability[21].

The BDI-II is a self-report checklist for assessing the severity of depressive 
symptoms. The 21 items included emotional, physiological, and cognitive symptoms 
of depression. This study used the Korean version of the BDI-II, which is considered a 
valid and reliable tool[23].

The STAI is a 40-item self-report instrument used to evaluate anxiety symptoms. 
The State Anxiety Scale measures an individual’s current state of anxiety, and the Trait 
Anxiety Scale evaluates an individual’s stable tendency toward anxiety[24]. This study 
adopted the Korean version of the scale translated by Lee et al[21], which has 
demonstrated fine psychometric properties[24].

The TCI is a self-report questionnaire based on a biosocial personality model. 
Cloninger’s biosocial model of personality was used to develop the TCI questionnaire. 
The temperament, which is related to the biosocial model of personality, is composed 
of novelty seeking, harm avoidance, reward dependence, and persistence. The 
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character is evaluated in three different aspects of a person’s characteristics: self-
directedness, cooperativeness, and self-transcendence[25]. The Korean version of the 
TCI was used in the study. The Korean version of the TCI has been reported to be 
reliable for assessing personality[26].

The MMPI is commonly used in personality and psychopathology assessments of 
patients[27]. It contains 10 clinical subscale to evaluate personality and psycho-
pathology of patients: hypochondriasis (Hs), depression (D), hysteria (Hy), psycho-
pathic deviate (Pd), masculinity-femininity (Mf), paranoia (Pa), psychasthenia (Pt), 
schizophrenia (Sc), hypomania (Ma), and social introversion (Si). The Korean version 
of the MMPI-II was used in this study and has been reported to be reliable in assessing 
personality and psychological symptoms in Korean adults[28].

Statistical analysis
Kolmogorov-Smirnov test determined whether the data were normally distributed. 
The Mann-Whitney and chi-square test was conducted to compare demographic and 
clinical variables between the group with an MDQ score of less than 7 and the group 
with an MDQ score of 7 or more (BP+ group). The relationships between the MDQ 
scores and other psychological variables were analyzed using the Spearman’s rank 
correlation analysis and the logistic regression analysis. The statistical significance 
level was set at P < 0.05. All statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS 17.0) software (SPSS Inc., Chicago, IL, United 
States).

RESULTS
Table 1 presents the characteristics of the participants. The average age at diagnosis 
was 33.5 years (range, 18-68 years). There were more female (54.7%) than male 
participants, and most had at least a high school education. The mean score of K-MDQ 
was 6.4 ± 3.6 (range, 0-13). Half of the patients (n = 128) had high K-MDQ scores (≥ 7). 
The mean score of K-MDQ was 9.4 ± 1.7 in the BP+ group vs 3.4 ± 2.2 in the BP- group.

Patients in the BP+ group were younger (30.78 ± 0.59 vs 37.11 ± 3.21) at the time of 
the diagnosis and were either unmarried or divorced (single 56.2% vs 44.4%, P = 0.008) 
compared to patients in the BP-group. (Table 1) However, a gender, a past psychiatric 
history, and a family history of psychiatric disorders did not significantly differ 
between the two groups (Table 1). The BP+ group had significantly higher scores on 
the MMPI clinical scales. These clinical scales include hypochondriasis, psychopathic 
deviate, masculinity-femininity, psychasthenia, schizophrenia, and hypomania. In 
addition, BP+ group had significantly different scores in some TCI dimensions than 
BP- group. Compared to BP- group, BP + group had higher novelty seeking, harm 
avoidance, and self-transcendence scores, and lower self-directedness and cooperat-
iveness scores. Moreover, the BP+ group also showed higher levels of depressive 
symptoms as measured by the BDI (31.5 vs 21, P < 0.001), and anxiety symptoms 
measured by STAI (state) and STAI (trait) (state: 63 vs 57, P < 0.001/trait: 61.5 vs 51.5, P 
< 0.001) (Table 2).

In correlation analyses (Table 3 and Supplementary Table 1), K-MDQ scores were 
associated with increasing Hs, D, Pd, Mf, Pa, Pt, Sc, Ma and Si in MMPI clinical scales, 
TCI novelty seeking, harm avoidance and self-transcendence dimensions, and higher 
BDI, STAI (state), and STAI (trait) scores. K-MDQ scores were negatively associated 
with TCI self-directedness dimension scores (P < 0.05).

This study used logistic regression analysis to assess the association of K-MDQ and 
clinical variables, and the age at onset, MMPI (depression), MMPI (hypomanic), TCI 
(self-directedness), and STAI (trait) were found to be significantly associated with 
bipolarity in patients with panic disorder (Table 4). Younger age was significantly 
associated with an increased K-MDQ score (BP+ group). Moreover, in the MMPI and 
TCI questionnaire, as the MMPI (depression) and TCI (self-directedness) clinical scales 
decreased, K-MDQ scores increased. In addition, the increase in MMPI (hypomanic) 
clinical scale scores was significantly associated with the BP+ group (bipolarity of 
patients). The patients who showed an innate trait of anxiety tested by STAI (trait) 
tended to be more related to high K-MDQ scores (BP+ group).

http://
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Table 1 Comparison of demographic and clinical features between panic disorder with bipolarity and panic disorder without bipolarity 
groups

BP+ BP- P value

Demographic features

Patients: n (%) 128 (50.4) 126 (49.6)

Marital status 0.008

Married: n (%) 32 (25.0) 53 (42.0)

Single: n (%) 72 (56.2) 56 (44.4)

Not answered: n (%) 24 (18.7) 17 (13.4)

Age (yr) 30.78 ± 0.59 37.11 ± 3.21 < 0.001

Gender (M/F, %) 73/55 (57) 63/63 (50) 0.261

Illness history

Psychiatric history: n (%) 41 (32) 32 (25.4) 0.172

Family history: n (%) 18 (23.1) 22 (17.5) 0.960

Sex and employment status is expressed as n (number of patients, %). Other variables are expressed as mean ± SD. M: Meal; F: Female; BP+: Panic disorder 
with bipolarity; BP-: Panic disorder without bipolarity.

DISCUSSION
Among the 254 subjects who were diagnosed with panic disorder, approximately 50% 
of the patients scored 7 or more on the K-MDQ, suggesting a history of manic/ 
hypomanic symptoms in the past. Younger age and the Ma subscale of the MMPI were 
associated with the higher risk of bipolarity. In addition, the STAI (trait) score, which 
indicates the innate anxiety level, is positively related to the bipolarity of panic 
patients, while the self-directedness score in the TCI was negatively associated.

In line with our data, in a previous study, an early age at onset of panic disorder 
was associated with an increased morbidity risk for bipolar comorbidity[29]. In 
addition, an early onset of bipolar spectrum disorders is characterized as a severe form 
of bipolar disorder and tends to have a higher risk of having first-degree relatives with 
affective disorders[29]. In this study, the patients with bipolarity showed a younger 
age at onset, which has been found in previous studies[18,30]. Moreover, a previous 
study has already shown that the risk of anxiety disorder increases as the onset age of 
bipolar disorder decreases[31]. So, it would be important to evaluate bipolarity 
thoroughly in younger panic disorder patients in clinics. In our study, patients with a 
bipolar tendency were more likely to be unmarried at the time of assessment. In 
previous investigations, bipolar patients had a higher risk of experiencing difficulties 
in marriages, which is also shown in this study[18,32].

Several psychometric tests have been developed to help diagnose psychiatric 
patients and the MMPI is one of the most commonly used standardized psychometric 
tests of adult personality and psychopathology[33]. It is well known that the MMPI Ma 
subscale is used to identify manic symptoms of individuals at the time of evaluation
[34]. In our study, it was found that MMPI hypomanic subscale scores were positively 
correlated with bipolarity in patients with panic disorder. The result of this study was 
consistent with previous studies, stating that the high score of hypomanic subscale is 
indicative of diagnosis of bipolar disorder[35,36]. Higher Ma score in MMPI indicates 
that patients with panic disorder and bipolarity experience more physical and psycho-
logical vitality; however, they also experience dissatisfaction, tension, and anxiety in 
life[36]. In addition, patients with panic disorder and bipolarity felt less depressed 
compared to patients without bipolarity, which results from the nature of bipolar 
disorder manic symptoms.

Engström et al[37] conducted a study with 100 euthymic bipolar patients and 100 
controls from the normal population to determine the differences in temperament and 
character of each group. They showed that bipolar patients scored higher in harm 
avoidance and lower in reward dependence, self-directedness, and cooperativeness in 
TCI than controls[37]. In addition, in a previous study focusing on the relationship 
between temperament and panic disorder, high scores of harm avoidance, and reward 
dependence were related to panic symptoms[38]. The results of our study were 
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Table 2 Comparison of psychological test result between panic disorder with bipolarity and panic disorder without bipolarity groups

BP+ BP- Δ P value

MMPI

Hs 62 (54, 69) 58 (51, 67.5) 4 0.047a

D 67 (57, 77) 66 (54.75, 75) 1 0.149

Hy 60 (53.25, 66) 59 (53, 66) 1 0.391

Pd 61 (48, 67) 51 (44, 59) 10 < 0.001b

Mf 52.5 (44.5, 60) 48.5 (39, 57) 4 0.029a

Pa 58 (51, 71) 51 (46.5, 62) 7 < 0.001b

Pt 65 (55, 76) 59 (49.5, 69) 6 0.001b

Sc 62 (50, 74) 51 (44, 61) 11 < 0.001b

Ma 53 (45.5, 60) 45 (40, 53) 8 < 0.001b

Si 62 (51.5, 70) 59 (47, 67) 3 0.057

TCI

Novelty seeking 83 (47, 93.75) 47 (20.5, 74) 36 < 0.001b

Harm avoidance 94 (76, 99) 89.5 (53.5, 99) 4.5 0.014a

Reward dependence 38 (9, 70.75) 33.5 (10, 74) 4.5 0.711

Persistence 20 (6, 62) 18.5 (4, 59.75) 1.5 0.769

Self-directedness 6.5 (1, 22) 28 (4, 62) 21.5 < 0.001b

Cooperativeness 22 (3, 52) 34 (13, 52.5) 12 0.022a

Self-transcendence 38 (12.5, 67.25) 22.5 (5, 56) 15.5 0.001b

BDI 31.5 (20.25, 41) 21 (11.75, 31) 10.5 < 0.001b

STAI/state 63 (55.25, 70.75) 57 (44.75, 65.25) 6 < 0.001b

STAI/trait 60.5 (53, 67) 51.5 (41.75, 59) 9 < 0.001b

PDSS 13.5 (10, 19) 12.5 (8, 17) 1 0.082

aP < 0.05.
bP < 0.01. BP+: Panic disorder with bipolarity; BP-: Panic disorder without bipolarity; BDI: Beck Depression Inventory; MMPI: Minnesota Multiphasic 
Personality Inventory; TCI: Temperament and Character Inventory; STAI: State-Trait Anxiety Inventory; PDSS: Panic Disorder Severity Scale; Hs: 
Hypochondriasis; D: Depression; Hy: Hysteria; Pd: Psychopathic deviate; Mf: Masculinity-feminity; Pa: Paranoia; Pt: Psychasthenia; Sc: Schizophrenia; Ma: 
Hypomania; Si: Social introversion.

consistent with those of a previous study indicating that patients with bipolarity 
showed a negative relationship with self-directedness scores in the TCI test. This result 
suggests that panic disorder patients with bipolarity are more likely to be aimless and 
inept than panic disorder patients without bipolarity. The TCI harm avoidance, 
reward dependence, and cooperativeness scores did show some correlation with 
bipolarity based on our correlation analyses, but not in our regression analysis. This 
suggests that a lower self-directedness score can be used as a marker to predict 
bipolarity in patients with panic.

In this study, the STAI (trait) score was positively related to the bipolarity of 
patients with panic disorder. High levels of anxiety were positively correlated with 
bipolarity, particularly when having anxious characteristics in patients with panic 
disorder. Bipolarity was more related to the anxious characteristics of patients than to 
the current anxiety levels. In other words, patients with higher anxiety levels and 
anxiety sensitivity were more likely to be diagnosed with bipolar disorder in the 
future. Anxiety sensitivity is known to be a contributing factor to the high prevalence 
and severity of panic disorder comorbid with bipolar disorder, particularly during the 
manic state of bipolar disorder, as our study has suggested[19]. Contreras et al[39] 
found a significant positive correlation between trait anxiety score and mania episodes 
in lifetime. However, there was no correlation between trait anxiety scores and lifetime 
depressive episodes. Azorin et al[40] also stated that an irritable temperament is a 
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Table 3 Correlation analyses between Korean version of the Mood Disorder Questionnaire score and other measured variables

R P value

Age -0.298 < 0.001b

MMPI

Hs 0.144 0.022a

D 0.146 0.020a

Pd 0.340 < 0.001b

Mf 0.147 0.019a

Pa 0.389 < 0.001b

Pt 0.294 < 0.001b

Sc 0.405 < 0.001b

Ma 0.455 < 0.001b

Si 0.161 0.010b

TCI

Novelty seeking 0.426 < 0.001b

Harm avoidance 0.218 < 0.001b

Reward dependence 0.017 0.788

Persistence 0.020 0.753

Self-directedness -0.353 < 0.001b

Cooperativeness -0.163 0.009b

Self-transcendence 0.286 < 0.001b

BDI 0.404 < 0.001b

STAI/state 0.314 < 0.001b

STAI/trait 0.468 < 0.001b

PDSS 0.171 0.006b

aP < 0.05.
bP < 0.01. BP+: Panic disorder with bipolarity; BP: Panic disorder without bipolarity; BDI: Beck Depression Inventory; MMPI: Minnesota Multiphasic 
Personality Inventory; TCI: Temperament and Character Inventory; STAI: State-Trait Anxiety Inventory; PDSS: Panic Disorder Severity Scale; Hs: 
Hypochondriasis; D: Depression; Hy: Hysteria; Pd: Psychopathic deviate; Mf: Masculinity-feminity; Pa: Paranoia; Pt: Psychasthenia; Sc: Schizophrenia; Ma: 
Hypomania; Si: Social introversion.

source of mood instability and stress, which interacts with other temperamental 
characteristics to induce both anxiety and bipolar symptoms. In addition, studies have 
shown that when the level of anxiety sensitivity is high, the prognosis of patients with 
bipolar disorder is worse and panic disorder symptoms are more severe[7,19,41,42]. 
Therefore, it is important to make an evaluation about panic disorder patients’ anxiety 
sensitivity to diagnose bipolar disorder for a better prognosis.

This study has several limitations. First, this study was a cross-sectional, 
retrospective study with relatively small number of participants. We included 
consecutive patient who were clinically diagnosed with panic disorder based on the 
strict diagnostic criteria. However, the study design may be related to the selection 
bias and hinder the generalizability of the results. Second, even though we have 
consulted a biomedical statistician to confirm the proper statistical method to use in 
the study, there is a possibility of type I error because the P value was not corrected in 
the multiple comparison. Finally, a self-report questionnaire was used to evaluate the 
bipolarity. The MDQ is a validated questionnaire for evaluating manic/hypomanic 
symptoms in patients with various psychiatric conditions, however, clinicians did not 
confirm the history of manic/hypomanic symptoms of the participants in this study.
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Table 4 Logistic regression analysis showing the association of panic disorder with bipolarity group (Korean version of the Mood 
Disorder Questionnaire score ≥ 7) with clinical variables

Odds ratio P value 95%CI

Age 0.973 0.042a 0.947-0.999

MMPI/D 0.963 0.027a 0.932-0.996

MMPI/Ma 1.080 0.000b 1.040-1.122

TCI/self directedness 0.980 0.013a 0.965-0.996

STAI/trait 1.062 0.006b 1.017-1.108

aP < 0.05.
bP < 0.01. MMPI: Minnesota Multiphasic Personality Inventory; TCI: Temperament and Character Inventory; STAI: State-Trait Anxiety Inventory; D: 
Depression; Ma: Hypomania; CI: Confidence interval.

CONCLUSION
In this study, we were able to predict bipolarity in panic disorder patients through 
simple self-report questionnaires, which have been widely used. Early diagnosis of 
bipolarity in patients with panic disorder will have a positive effect on the patient's 
treatment outcome. It should be noted that among patients with panic disorder, 
patients with an anxious personality have a high comorbidity rate for bipolar disorder. 
Based on the results of this study, it is possible to detect bipolarity in advance through 
a simple questionnaire in actual clinical practice.

ARTICLE HIGHLIGHTS
Research background
Panic disorders frequently occur with affective disorders, particularly bipolar disorder. 
The lifetime prevalence of panic disorder is about 21% of bipolar disorder, much 
higher than about 10% of major depressive disorder. Patients with panic disorder and 
bipolar disorder are more likely to present with a severe course of disorder, such as 
high rates of suicidal behavior, poor symptomatic and functional recovery, and poor 
drug responses.

Research motivation
Patients who suffer from both panic disorder and bipolar disorder have a poorer 
prognosis than patients who suffer from only one disorder. So, it is crucial to predict a 
bipolarity of a patient who is diagnosed with panic disorder at early phase of disease 
course to select a proper treatment for the patients. However, there is no standard 
evaluation tool to predict a bipolarity of panic disorder patients.

Research objectives
In this study, we tried to identify the specific symptoms of patients with panic 
disorder that indicate bipolarity to establish a proper treatment plan.

Research methods
A total of 254 patients (136 men and 118 women, mean age = 33.48 ± 3.2 years) were 
diagnosed with panic disorder. Panic disorder with bipolarity (BP+) was defined as a 
score of ≥ 7 on the Korean version of the Mood Disorder Questionnaire (K-MDQ), and 
a score lower than 7 was considered a panic disorder without bipolarity (BP-). Self-
report questionnaires were analyzed to examine their association with bipolarity. 
Psychological tests included the Mood Disorder Questionnaire (MDQ), Panic Disorder 
Severity Scale, Beck Depression Inventory, State-Trait Anxiety Inventory (STAI), 
Temperament and Character Inventory (TCI), and Minnesota Multiphasic Personality 
Inventory (MMPI). Statistical analyses were performed to evaluate the correlation 
between panic disorder and bipolarity. Our collected data was not normally 
distributed. So, for statistical analysis, we used Mann-Whitney test to compare 
continuous variables between two groups, and Spearman’s rank correlation to find the 
relationship between the MDQ scores and other variables.
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Research results
Patients with a K-MDQ score of 7 or more were considered to have a history of manic 
or hypomanic episodes (BP+ group, n = 128), while patients with K-MDQ scores below 
7 were defined as those without bipolarity (BP- group, n = 126). The BP+ group were 
more likely to be unmarried (single 56.2% vs 44.4%, P = 0.008) and younger (30.78 ± 
0.59 vs 37.11 ± 3.21, P < 0.001). Moreover, the BP+ group had significantly higher 
scores on some psychological assessment scales, such as the hypochondriasis, psycho-
pathic deviate, masculinity-femininity, psychasthenia, schizophrenia, and hypomania 
(Ma) in MMPI, and novelty seeking, harm avoidance and self-transcendence in TCI, 
and STAI (state and trait) compared to the BP- group. In logistic regression analysis, 
MMPI (depression), MMPI (paranoia), and age were negatively associated; however, 
MMPI (Ma) and STAI (trait) were positively associated with the BP+ group (K-MDQ 
score ≥ 7). In addition, BP+ was positively associated with current manic symptoms 
(1.080, P = 0.000) and trait anxiety (1.062, P = 0.006), and negatively associated with 
current depressive symptoms.

Research conclusions
The result of this study suggests that MMPI, TCI and STAI can be used to predict the 
bipolarity of panic disorder patients. These psychological assessments can be 
considered to performed in clinics to establish proper treatment plans for a better 
prognosis.

Research perspectives
Further investigations should aim to assess the validity of specific psychological 
factors to be used to detect bipolarity in panic patients prospectively.
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