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Purpose: This cross-sectional study aimed to compare the personality traits of patients with major depressive disorder (MDD) and 
bipolar disorder (BD) with those of healthy individuals. The goal was to gain insight into the potential impact of personality traits on 
the development and manifestation of mood disorders.
Methods: One hundred seventy-eight patients with mood disorders were analyzed as either MDD or BD, with each group containing 
euthymic and depressive members: e-MDD, d-MDD, e-BD, and d-BD. Mood status was assessed using the Young Mania Rating Scale 
(YMRS), and the 17-item Hamilton Depression Rating Scale (HAMD-17). Ninety-five healthy individuals served as controls. 
Personality traits were assessed with the Eysenck Personality Questionnaire.
Results: The scores for neuroticism in the patient groups were comparable, but each group had higher scores compared to the control 
group (P < 0.001). Each patient group exhibited significantly lower scores for extraversion compared to the control group, with 
e-MDD, d-MDD, and d-BD showing particularly notable differences (P < 0.001); these groups scored significantly lower than the 
e-BD (P = 0.041, 0.009, 0.038). In patients with BD, there was an inverted association between extraversion score and HAMD total 
score (P = 0.010, r = –0.27), and a positive association with the YMRS total score (P = 0.022, r = 0.24). In the MDD group, there was 
a positive association between the neuroticism score and HAMD total score (P = 0.021, r = 0.25).
Conclusion: Patients with mood disorders are characterized by lower extraversion and higher neuroticism. Level of neuroticism 
associated with depression severity in MDD. Patients with BD may be more extraverted, but their extraversion can be affected by 
depressive episodes. Extraversion may be a feature of BD, and may differentiate BD from MDD. Personality traits are related to 
disease diathesis and state, and shaped by symptom manifestations.
Keywords: personality traits, mood disorders, neuroticism, extraversion

Introduction
Mood disorders, or affective mental disorders, are characterized by significant and lasting changes in mood or emotion, 
with various causes. The two main categories of mood disorders are major depressive disorder (MDD) and bipolar 
disorder (BD). Both MDD and BD severely restrict social functioning and reduce quality of life.1,2 MDD is the second 
leading cause of disability in the world,3 and in China is the more prevalent, with 12-month and lifetime rates of 2.1 and 
3.4%, respectively. The 12-month and lifetime prevalence rates of BD are far lower (0.5 and 0.6%).4 The symptoms of 
MDD and BD overlap, which can lead to misdiagnosis and treatment errors.5 Furthermore, there is a risk that MDD may 
transition to BD.6
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Personality traits may be associated with mood disorders. The expression of personality relies on relatively stable 
traits with close connections to emotional experience, while personality traits may also directly influence affective 
states.7 However, the association between personality traits and mood disorders requires clarity. Some have proposed that 
personality traits can result in greater vulnerability to the development of mood disorders (the vulnerability hypothesis).8– 

10 Others, that the emotional disorder itself affects personality (the scar hypothesis): the experience of persistent 
emotional disorders may lead to personality changes and personality deviations.11,12

Previous studies of the personality traits associated with mood disorders have been inconsistent. For example, the 
scores for neuroticism in patients with MDD or BD have been either higher or equal than that of healthy individuals, 
while scores for extraversion have been variously reported as lower, higher, or similar.7,13–18 Comparing the 2 mood 
disorders, the scores for neuroticism in patients with BD are either higher, lower, or equal to that of patients with MDD, 
and extraversion scores have been higher or equal.7,16,17,19 Sample size, different assessment tools could contribute to the 
inconsistent findings.

The Eysenck Personality Questionnaire (EPQ) is a widely used tool in the personality literature, measuring 
3 personality dimensions: neuroticism; extraversion; and psychoticism. The differences in degrees of these dimensions 
constitute the characteristics of a person’s unique personality.20 Neuroticism is a measure of a person’s emotional 
instability, which is relatively stable over time, and not affected by environmental and physical health conditions.21,22 

Some studies have suggested that neuroticism is associated with depression and suicide.9,23,24 Neuroticism can predict 
depressive episodes and prognosis, and potentially screen for affective disorders.18 Extraversion would correlate 
positively with certain symptoms of BD.25 The higher the extraversion score, the more likely it is to increase some 
behavioral problems.26 The relationship between psychoticism and mood disorders, such as MDD and BD, has yielded 
inconsistent results in existing studies, necessitating further research for confirmation. The scores for both neuroticism 
and extraversion may be affected by current state, either depressive or euthymic.13,17,27 However, many studies did not 
consider the patients’ current state.

To better understand the personality traits of patients with mood disorders, the present study compared patients with 
MDD or BD, depressive or euthymic, relative to that of a control group of healthy individuals. In this cross-sectional 
study, our primary objective was to comprehensively compare the personality traits exhibited by patients diagnosed with 
MDD and BD with those of the healthy controls. By examining the variations in personality traits between these groups, 
we aimed to shed light on the potential influence of these traits on the development and manifestation of mood disorders. 
Through this investigation, we sought to a better understanding of the complex interplay between personality and mood 
disorders, ultimately aiding in the improvement of diagnostic and treatment approaches in clinical settings.

Methods
The clinical research ethics committee of Beijing Anding Hospital approved the research plan. All of the participants or 
their guardians provided written informed consent. Our study complies with the Declaration of Helsinki.

Participants
This was a cross-sectional study conducted at the hospital. All participants were enrolled through the outpatient 
department from September 2014 to September 2016. Evaluations were performed by qualified psychiatrists who were 
trained in method levels and scales. Diagnoses were made using the Structured Clinical Interview for DSM-IV Axis 
I disorders-Patient Edition (SCID-I/P).28,29

For inclusion, participants conformed to the following criteria: aged between 16 and 60 years, and with ≥9 years of 
formal education. Patients diagnosed BD or MDD according to the DSM-IV, who were currently euthymia or depression, 
with Young Mania Rating Scale (YMRS)30 total score ≤6. Euthymia was defined as having a total score of ≤7 on the 
Hamilton Depression Scale (HAMD)-17.31 Healthy subjects had no history of mental disorders.

Potential participants with any of the following were excluded: a previous medical history or current major medical or 
neurological disease; a history of, or current, serious abuse of drugs or alcohol; received modified electroconvulsive 
therapy in the previous 3 months; serious suicidal thoughts or suicide attempts; or pregnancy.
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Finally, the study population comprised 5 groups: 41 and 47 euthymic and depressive patients with MDD (e-MDD 
and d-MDD, respectively); 56 and 34 euthymic and depressive patients with BD (e-BD and d-BD); and 95 healthy 
individuals (control).

Clinical Assessment
Patients’ sociodemographic characteristics and clinical data were collected using a questionnaire designed for the study. 
Mood status was assessed using the Young Mania Rating Scale (YMRS),30 17-item Hamilton Depression Rating Scale 
(HAMD-17),31 and Hamilton Anxiety Rating Scale (HAMA).32

Eysenck Personality Questionnaire (EPQ)
Personality was assessed using the Chinese version of the EPQ.20,33 This is a questionnaire consisting of 4 scales to 
measure psychoticism, neuroticism, extraversion, and lie, using a dichotomous (yes/no) response format, with scores of 1 
or 0. The adult questionnaire comprises 88 items, specifically 24, 23, 21, and 20 items in the neuroticism, psychoticism, 
extraversion, and lie scale categories, respectively. The coincidence rates with the 90 items of the original questionnaire 
for psychoticism, neuroticism, extraversion, and lie were 87.5%, 95.0%, 97.8% and 87.8%.33

Statistical Analysis
Data were entered using EpiData software version 3.1 and analyzed with SPSS 22.0 for Windows (SPSS, Chicago, IL, 
USA). Comparisons were performed using Pearson’s chi-squared tests for categorical variables. The one-way analysis of 
variance was used to compare the demographic and neuropsychological tests among the 5 groups, and multivariate 
analysis of variance (MANOVA) was conducted with the EPQ dimensions as dependent variables. Covariates adjusted 
for individual demographic variables and clinical characteristics was also estimated among the study groups. 
Associations between EPQ dimensions and clinical characteristics were analyzed using Pearson’s correlation analysis. 
The multiple correlations problem was controlled for by applying the Bonferroni correction. For all analyses, the level of 
statistical significance was set at P < 0.05, 2-tailed.

Results
Demographic and Clinical Characteristics
The 5 groups (e-MDD, d-MDD, e-BD, d-BD, and control) did not differ with respect to gender or years of education 
(Table 1). Patients with e-MDD were significantly older than those of the other patient groups (F = 4.93, P < 0.001), but 
not the control group.

EPQ Scores
The data conforms to a normal distribution. The group designation was used as the independent variable, and the 
3 personality dimensions (psychopathy, extraversion, and neuroticism) were the dependent variables for MANOVA 
(Table 2). Lie has no clinical research value, and the groups did not differ significantly. The Bonferroni correction was 
applied to the results. There were differences in EPQ scores among the groups (Figure 1). Since age was a significant 
difference among the groups, age was used as a covariate for EPQ analysis. The analysis showed that age did not 
significantly affect the results.

Psychoticism Scores
The d-BD group had higher psychoticism scores compared with the control group (P < 0.001), but the other groups were 
comparable to the control.

Extraversion Scores
The extraversion scores of the d-MDD, e-MDD, and d-BD groups were significantly lower than that of the control group (P < 
0.001). The e-BD group score for extraversion was also significantly lower than the control group (P = 0.031). The 
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Table 1 Demographics and Other Characteristics of the Study Groups

Depressive Patients Euthymic Patients HC Total Statistics Post Hoc Analysis

MDD BD MDD BD F P

Subjects, n 47 34 41 56 94 272
Age, y 30.51 ± 10.68 29.82 ± 11.27 37.54 ± 10.17 29.39 ± 9.30 33.44 ± 10.27 32.26 ± 10.56 4.93 <0.001 d-MDD, d-BD, e-BD, HC<e-MDD

Education, y 12.89 ± 2.53 12.76 ± 3.18 14.05 ± 3.49 13.63 ± 3.19 14.15 ± 3.05 13.64 ± 3.11 2.19 0.070 —

YMRS total score 1.36 ± 2.01 2.59 ± 2.75 0.22 ± 0.61 1.73 ± 2.30 1.01 ± 1.95 1.30 ± 2.12 7.48 <0.001 e-MDD, HC<d-MDD, d-BD, e-BD
HAMD total score 17.04 ± 5.96 18.21 ± 6.42 2.71 ± 2.19 2.07 ± 2.10 0.39 ± 1.10 6.19 ± 8.28 283.61 <0.001 HC<e-MDD, e-BD<d-MDD, d-BD

HAMA total score 18.62 ± 15.74 14.91 ± 8.79 3.61 ± 3.16 2.66 ± 3.14 0.45 ± 1.12 6.33 ± 10.33 61.86 <0.001 HC<e-MDD, e-BD<d-MDD, d-BD

χ2 P
Men, n (%) 26 (55.3) 22 (64.7) 17 (41.5) 34 (60.7) 42 (44.7) 141 (51.8) 7.95 0.094 —

Abbreviations: MDD, major depressive disorder; BD, bipolar disorder; HCs health controls; YMRS, Young Mania Rating Scale; HAMD, Hamilton Depression Rating Scale; HAMA, Hamilton Anxiety Rating Scale.
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Table 2 EPQ Scores

Depressive Patients Euthymic Patients HCs Total Statistics Post Hoc Analysis

MDD BD MDD BD F P

Psychoticism 51.41 ± 9.85 54.77 ± 10.76 49.10 ± 8.85 50.52 ± 9.39 46.96 ± 10.02 49.76 ± 10.05 4.62 <0.001 HC<d-BD
Extraversion 44.85 ± 9.88 45.20 ± 11.54 45.63 ± 9.88 51.97 ± 12.81 57.35 ± 9.59 50.80 ± 11.89 17.44 <0.001 d-MDD, d-BD, e-MDD<e-BD<HC

Neuroticism 57.81 ± 12.68 55.35 ± 14.13 54.44 ± 10.73 51.02 ± 14.89 41.52 ± 11.33 49.96 ± 14.14 17.92 <0.001 HC<d-MDD, d-BD, e-MDD, e-BD

Abbreviations: MDD, major depressive disorder; BD, bipolar disorder; HCs health controls.
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extraversion scores of the d-MDD and e-MDD groups were similar, as were the scores of the d-MDD and d-BD groups. The 
e-MDD, d-MDD, and d-BD groups had significantly lower extraversion scores compared with the e-BD group (P = 0.041, 
0.009, and 0.038, respectively).

Neuroticism Scores
Compared with the control individuals, the d-MDD, e-MDD, d-BD, and e-BD groups had higher neuroticism scores (P < 
0.001), but the 4 patient groups were comparable.

Associations Between EPQ and Clinical Assessments
Among patients with BD, the extraversion score was negatively associated with the HAMD total score (P = 0.010, r = –0.27), 
and positively associated with the YMRS total score (P = 0.022, r = 0.24). Among patients with MDD, the psychoticism score 
was positively associated with the YMRS total score (P = 0.012, r = 0.27), and HAMD total score (P = 0.049, r = 0.21); the 
neuroticism score was also positively associated with the HAMD total score (P = 0.021, r = 0.25) (Table 3).

Discussion
The current study applied the EPQ to investigate the personality traits of patients with mood disorders, BD or MDD (and 
each with members that were currently depressive or euthymic). The results indicated that, whether in the depressive or 
euthymic state, the extraversion scores of patients with either MDD or BD were lower than that of the control group of 
healthy individuals, while the neuroticism scores were higher. It was determined that personality traits were associated with 
mood disorders, and the expression of the depressive symptoms of mood disorders colors the assessment of personality, 
especially the extraversion dimension. This finding is consistent with previously published reports7,19,21,23,27, and confirms 

Figure 1 Comparison of EPQ scores among the d-MDD, d-BD, e-MDD, e-BD, and healthy control group. *P < 0.05 (2-tailed); **P < 0.01 (2-tailed); ***P < 0.001 (2-tailed).

Table 3 Correlations Between Dimension Scores of the EPQ with Scores of the Scales (HAMD and YMRS) in Patients

BD MDD

Psychoticism Extraversion Neuroticism Psychoticism Extraversion Neuroticism

YMRS total score 0.13 0.24* 0.05 0.26 * –0.18 0.18
HAMD total score 0.20 –0.27* 0.18 0.21 * –0.13 0.25 *

Note: *P < 0.05. 
Abbreviations: MDD, major depressive disorder; BD, bipolar disorder; HCs health controls; YMRS, Young Mania Rating Scale; HAMD, Hamilton 
Depression Rating Scale.
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that the personality traits of patients with mood disorders differ from the healthy control. Even among euthymic patients, the 
difference cannot be ignored.

Most previous studies suggested that there was no significant difference in the extraversion dimension between 
patients with MDD or BD.16,17,19,23 Yet, the present findings showed that patients with e-BD exhibited more extraversion 
characteristics than did patients with e-MDD. This suggests that the high extraversion score may be a possible feature of 
BD and affected by mood state. The extraversion score was negatively affected by the depressive state in patients with 
BD, as the d-BD scored lower than did the e-BD. In patients with MDD, introversion (lower extraversion score) is more 
likely qualitative, and not affected by the depressive state. The discrepancies in findings of previous studies may be due 
to differences in the questionnaires used15,17,21,23 and patient selection. This suggests that the EPQ could be a suitable 
scale for clinical assessment of mood disorders.

Many studies have shown that patients with mood disorders, MDD or BD, have higher scores for neuroticism 
compared with healthy individuals.10,17,19,26,34,35 In the present study, the neuroticism scores of both the MDD and BD 
groups were higher than that of the control, and the difference in the scores of the patient groups was not pronounced. 
Many studies have corroborated that neuroticism is the most representative personality trait of mood disorders.17,21,22 

Although levels of neuroticism decline after a depressive episode, they tend to be moderately preserved.36 Some studies 
have suggested that high neuroticism is not specific to mood disorders, but nevertheless it has been associated with many 
mental disorders,37,38 and there may be a genetic component.22 A recent study also confirmed that higher neuroticism 
was positively associated with incidence and recurrence of depression.39

Further research on these questions is required. Research attention should also be given to extraversion as a trait in 
mood disorders, as it is more specific. The present study also found that patients in the d-BD group had higher scores for 
psychoticism compared with the control, but this was not true for the other 4 patient groups. Psychoticism could not be 
used to differentiate MDD and BD. This is consistent with previous research results.7,21 It is interesting that in the series 
d-MDD, d-BD, e-MDD, and e-BD, the scores for extraversion gradually increased, while the scores for neuroticism 
decreased. According to this trend, it may be assumed that the extraversion score would be higher in patients with mania, 
but unfortunately, there were no mania patients in the current study—the influence of manic symptoms in correlation 
analyses was not adequately explored, as the YMRS total score was ≤6. This invites more study of trends in the 
personality traits of mood disorders.

There are 2 current hypotheses regarding the influence of personality traits on mood disorders. The vulnerability 
hypothesis states that personality traits can lead to emotional vulnerability, which can promote the development of mood 
disorders. According to the scar hypothesis, the experience of the persistent mood disorder itself may lead to personality 
changes and deviation.8,40 Most studies support the vulnerability hypothesis, and there is evidence that neuroticism is a risk 
factor for depression. There is little evidence to support the scar hypothesis.10 The current study is a cross-sectional study, and 
therefore cannot confirm either hypothesis. This is a limitation of the study. The design of the study also does not have the 
ability to build a sequence of personality traits and clinical manifestations of mood disorders. The relationship between 
personality and mood disorders may be pathoplastic and dependent on state. Cohort or family studies are needed.

The study is also limited in that we did not analyze the medication of the patients. Some studies have suggested that 
antidepressants may affect personality measures, including the extraversion dimension.41,42 This will be controlled for in 
future studies, and the drug effects will be included in the analysis. The scores for neuroticism and extraversion may be 
influenced by an individual’s current state, raising the question of whether these impacts on personality are dependent on 
the current state or if they reflect inherent traits. In order to address this, our objective is to investigate whether the 
influence on personality is contingent upon the current state or if it represents inherent traits. To accomplish this, we will 
categorize individuals based on their different states and analyze the results accordingly. However, it is important to 
consider that this approach (many groups are formed) may hinder the comprehension and interpretation of statistical 
analyses.

Conclusion
The personality traits of the patients with mood disorders were characterized by lower extraversion and higher 
neuroticism, relative to the healthy controls. Neuroticism was not specific to BD or MDD, as the scores of these patients 
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were comparable. Psychoticism was particular to d-BD. The BD group had a higher extraversion score than did the 
MDD; the latter were characterized with introversion. Extraversion may be a feature of BD, and may differentiate BD 
from MDD. In patients with BD, the degree of extraversion was affected by clinical symptoms. In patients with MDD, 
the level of neuroticism was associated with the severity of depression. Psychiatrists should systematically assess the 
personality traits and plan interventions in mood disorders. Further research should include manic BD, to complete the 
spectrum of states in BD. Longitudinal research is also needed to describe the pathways between personality traits and 
mood disorders across the entire lifespan, with or without mood episode.
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