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Abstract

Aim: Bipolar disorder is a leading disorder contributing to global disease burden, and
bipolar depression often becomes severe and refractory. Therefore, clarifying the
pathophysiology of bipolar disorder is an urgent issue. Previous reports suggested that
factors, such as affective temperaments and childhood maltreatment, aggravate bipolar
depression severity. However, to our knowledge, no reports to date have clarified the
interrelationship between the above factors and bipolar depression severity. We here
hypothesized that childhood maltreatment worsens bipolar depression severity via
increasing affective temperaments. To test this hypothesis, a covariance structural
analysis was conducted.

Methods: The following information was evaluated for a total of 75 people with bipolar
disorder using self-administered questionnaires: demographic characteristics, depres-
sive symptoms (Patient Health Questionnaire-9), history of childhood maltreatment
(Child Abuse and Trauma Scale), and affective temperaments (Temperament Evaluation
of Memphis, Pisa, Paris, and San Diego Autoquestionnaire). The results were analyzed
using covariance structure analysis.

Results: A significant indirect effect of childhood maltreatment on bipolar depression
severity via increasing affective temperaments was identified, whereas the direct effect
of childhood maltreatment was not significant.

Conclusion: Our results reveal that affective temperaments can mediate the adverse

effects of childhood maltreatment on the severity of bipolar depression.

KEYWORDS

affective temperament; bipolar disorder; childhood maltreatment; depressive symptom;
Temperament Evaluation of Memphis, Pisa, Paris, and San Diego Autoquestionnaire (TEMPS-A)

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2023 The Authors. Psychiatry and Clinical Neurosciences Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Society of Psychiatry and

Neurology.

Psychiatry Clin. Neurosci. Rep. 2023;2:e94.
https://doi.org/10.1002/pcn5.94

wileyonlinelibrary.com/journal/pcn5 1of7


http://orcid.org/0000-0003-0662-5637
http://orcid.org/0000-0002-8480-9303
http://orcid.org/0000-0002-1799-1360
http://orcid.org/0000-0001-5248-1289
mailto:terao0125@gmail.com
https://onlinelibrary.wiley.com/journal/27692558

MEDIATION OF AFFECTIVE TEMPERAMENTS

207 |_PCN :
(@4 %)‘
Psychiatry and Clinical Neurosciences \C\ a

INTRODUCTION

Bipolar disorder has been reported to affect 39 million people
worldwide, and the disability-adjusted life year has been estimated to
be about 8.59 million years.> A previous study indicated that the rate
of suicide in people with bipolar disorder is four times higher than
that in the general population.? Therefore, elucidating the patho-
physiology of bipolar depression is crucial.

In a review of twin studies, the heritability of bipolar disorder was
reported to be approximately 60%-85%, suggesting that genetic
factors contribute substantially to its pathogenesis. However, as
heritability is not 100%, this suggests that environmental factors also
contribute to the remaining 15%-40% of cases.> Among the possible
environmental factors that affect the onset and course of bipolar
disorder, many studies have indicated that childhood maltreatment
may be involved.*~”

The onset of bipolar disorder is most common at about the age
of 19 years, which may be a long time after a patient has
experienced childhood maltreatment.? Therefore, it is assumed
that there are mediators between childhood maltreatment and the
onset and course of bipolar disorder. Lippard and Nemeroff®
reported the mediation effects of inflammation, immune system
dysfunction, changes in the hypothalamic-pituitary-adrenal axis,
and epigenetics between childhood maltreatment and mood
symptoms in adults with mood disorders. We have focused on
the possible mediating effects of affective temperaments between
childhood maltreatment and the diagnosis and severity of mental
disorders in adulthood.'°"1% Affective temperaments were origi-
nally described by Kraepelin as basic states of manic-depressive
iliness, and its definition was subsequently modified by von
Zerssen and Akiskal as comprising depressive, cyclothymic,
irritable, anxious, and hyperthymic temperaments.’* We previ-
ously demonstrated using covariance structural analysis that
childhood maltreatment is significantly positively associated with
increased affective temperaments (i.e., cyclothymic, depressive,
irritable, and anxious temperaments); we also showed that
affective temperaments act as a mediator between childhood
maltreatment and the diagnoses of major depressive disorder and
bipolar disorder, and that they increase depression severity in the

general population and in
10-13

people with major depressive
disorder.

Although a significant correlation between affective tempera-
ments and bipolar depression severity was reported in a cross-

., the association between childhood

sectional study by Luciano et a
maltreatment and affective temperaments and the mediating effect
of affective temperaments on childhood maltreatment and adult
depression severity in people with bipolar disorder have not yet been
reported. Therefore, in this study, we hypothesized that childhood
maltreatment increases affective temperaments, and increases
bipolar depression severity via increasing affective temperaments,
and tested this hypothesis in 75 people with bipolar disorder using

covariance structure analysis.

METHODS
Subjects

A total of 75 outpatients with bipolar disorder who were being
treated at Hokkaido University Hospital, National Defense Medical
College Hospital, Japan Self Defense Forces Sapporo Hospital, and
Self-Defense Forces Central Hospital were recruited between April
2012 and April 2013. All subjects were evaluated and diagnosed by
psychiatrists with more than 5 years of experience in psychiatric
practice, and who were proficient in treating bipolar disorder. The
inclusion criteria were as follows: (1) a primary diagnosis of bipolar
disorder according to DSM-IV-TR; (2) being 20 years of age or older;
and (3) having the ability to agree to the study. The following were
the exclusion criteria: (1) not having an uncontrolled or serious
medical condition; (2) having a diagnosis of Axis-ll personality
disorder according to the DSM-IV-TR; and (3) having a present or
history of diagnosis of an organic disorder causing psychiatric
symptoms.

All the subjects provided written informed consent when they
entered the study. This study was conducted according to the 1964
Declaration of Helsinki, as revised in 2008. In addition, approval was
obtained from the institutional review boards of National Defense
Medical College (study approval number: 4284), Hokkaido University
Hospital (009-0143), and Tokyo Medical University (SH4098).

Questionnaires
Patient Health Questionnaire-9

The Patient Health Questionnaire-9 (PHQ-9) is a self-administered
questionnaire that evaluates the severity of depressive symptoms.*®
The high reliability and validity of the Japanese version have been
verified.r” The PHQ-9 consists of nine questions, each rated on a
4-point Likert scale, and a higher total score is interpreted as

indicating severer depressive symptoms.

Temperament Evaluation of Memphis, Pisa, Paris, and
San Diego Autoquestionnaire

The Temperament Evaluation of Memphis, Pisa, Paris, and San Diego
Autoquestionnaire (TEMPS-A) assesses affective temperaments.'*
The validity and reliability of the TEMPS-A,8 as well as that of the
Japanese version,!? have been confirmed. The TEMPS-A comprises
the following five subscales: Cyclothymic Temperaments (21 items),
Depressive Temperaments (21 items), Irritable Temperaments (20
items for men, 21 items for women), Hyperthymic Temperaments (21
items), and Anxious Temperaments (26 items). Subjects choose true (2
points) or false (1 point) for each question item. In this study, the final

scores of each affective temperament were calculated by dividing the
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total scores of each of the subscales by the number of questions (i.e.,

mean value), according to the method of Matsumoto et al.?

Child Abuse and Trauma Scale

The Child Abuse and Trauma Scale (CATS) is a self-administered
questionnaire for assessing childhood abuse and trauma.?® The
Japanese version has been reported to have good validity and
reliability.?! CATS consists of 38 items, including sexual abuse (6
items), punishment (6 items), neglect/negative home atmosphere (14
items). Subjects rate each item by how frequently they experienced
the particular maltreatment or abuse, using a 4-point Likert scale.
CATS total scores were used for the statistical analysis. Total scores
are interpreted as proportional to the severity of childhood

maltreatment and abuse.

Statistical analysis

The associations of the subjects' demographic and clinical character-
istics and questionnaire data with bipolar depressive severity were
assessed using the t-test and Pearson's correlation analysis.

The following hypotheses were tested using covariance structure
analysis: (1) The latent variable “affective temperament” consists of
observed variables of four TEMPS-A subscales, excluding Hyperthymic
Temperaments (i.e., Depressive Temperament, Cyclothymic Tempera-
ment, Anxious Temperament, and Irritable Temperament), (2) CATS
total scores increase “affective temperament” scores, (3) “affective
temperament” scores affect PHQ-9 depressive scores, and (4) CATS
total scores increase PHQ-9 depressive scores indirectly, mediated by
“affective temperament.” The above hypothetical model was assumed
based on a previous study suggesting that affective temperaments
mediate the association between neglect in childhood and the severity
of major depression.'? As Rovai et al.?? reported that hyperthymic
temperament differs from the other four temperaments (cyclothymic,
depressive, irritable, and anxious temperaments) because only hy-
perthymic temperament may be protective against mood disorders,
anxiety disorders, and substance use disorders, the four affective
temperaments, excluding hyperthymic temperament, were included in
the model. In the structural equation model, when the direct effect of
CATS on PHQ-9 is not significant but the indirect effect of CATS on
PHQ-9 via “affective temperament” is significant, “affective tempera-
ment” is regarded as a complete mediator between CATS and PHQ-9.
On the other hand, when CATS is significantly associated with PHQ-9

»

both directly and indirectly through “affective temperament,” “affective

temperament” is regarded as a partial mediator.22*

The goodness-of-fit of the model was tested using the following
indices: X, comparative-fit index (CFl), Tucker-Lewis index (TLI), and
the root-mean-square error of approximation (RMSEA). If x> was not
significant, this suggested that the difference between the predicted
values and measured values was not significant, which was

interpreted as a good fit. In addition, when CFI or TLI was more

a S
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than 0.97, or the RMSEA was less than 0.05, the model was also
interpreted as a good fit.?°

Pearson's correlation analysis and the t-test were conducted
using SPSS Version 27 software (IBM, Armonk, NY, USA), and the
covariance structure analysis was performed using Mplus Version 8.4
software (Muthén & Muthén, Los Angeles, CA, USA). The level of

statistical significance was set at a p-value of less than 0.05.

RESULTS

Associations of demographic and clinical
characteristics of subjects with severity of depressive
symptoms (PHQ-9 scores)

The associations of demographic and clinical characteristics of
subjects with the severity of depressive symptoms (PHQ-9 scores)
are shown in Table 1. Cyclothymic, depressive, irritable, and anxious
temperaments and CATS scores significantly and positively corre-
lated with PHQ-9 scores, whereas age significantly and negatively
correlated with PHQ-9 scores. Additionally, PHQ-9 scores were
significantly higher in subjects without a family history of mood
disorders in first-degree relatives than those with a family history.
However, no significant associations between melancholic features,
sex, years of education, employment status, and hyperthymic

temperament and PHQ-9 scores were detected.

Covariance structure analysis

Figure 1 shows the results of the covariance structure analysis. The
covariance structure analysis was controlled by the covariates of sex,
age, and family history of mood disorders in first-degree relatives.
The model fit was good (x* analysis, p=0.32; RMSEA=0.04,
CF1=0.99, and TLI=0.98). The path coefficients from cyclothymic,
depressive, irritable, and anxious temperaments to the latent variable
of ‘“affective temperament” were all positive and high, with
cyclothymic temperament being the highest. The path coefficient
from CATS scores to “affective temperament,” and that from
“affective temperament” to PHQ-9 scores were positive and
significant, although the path coefficient from CATS scores to
PHQ-9 scores was not significant. The indirect effect of CATS scores
on PHQ-9 scores through “affective temperament” was significant
(standardized indirect effect =0.29; p =0.001). The adjusted R* was
0.46 and significant (p < 0.001), indicating that 46% of the variance in

PHQ-9 scores can be explained by this model.

DISCUSSION

In the present study, we showed for the first time the significant
mediation effect of affective temperaments between childhood
maltreatment and bipolar depression severity using covariance
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TABLE 1 Associations between PHQ-9 scores and demographic characteristics.

Characteristic or measure

Value (number or mean + SD)

Correlation with PHQ-9 score

Sex (male:female) 42:33
Age (years) 47.3+11.6
Years of education 14422
Employment status (employed:unemployed) 41:34
First-degree relative with mood disorder 17:58
(yes:no)
Melancholic features (yes:no) 26:49
PHQ-9 score 82+6.1
TEMPS-A (average score)
Depressive 1.50+0.19
Cyclothymic 1.39+0.28
Anxious 1.40+0.25
Irritable 1.23+0.21
Hyperthymic 1.24+0.18
CATS total score 0.94+£0.66

Male: 8.0 £ 6.4 versus female: 8.5+5.9, p=0.71 (t-test)
r=-0.33, p=0.004
=-0.05,p=0.67
Employed: 8.6 + 5.7 versus unemployed: 7.4 + 6.6, p = 0.32 (t-test)

Yes: 5.4+ 5.0 vs no: 9.0+ 6.2, p=0.03 (t-test)

Yes: 9.4+ 6.8 vs no: 7.6 £5.7, p=0.23 (t-test)

r=0.55, p<0.001
r=0.48, p < 0.001
r=0.51, p<0.001
r=0.54, p<0.001
=-0.03,p=0.8
r=0.39, p<0.001

Note: r = Pearson correlation coefficient.

Abbreviations: CATS, Child Abuse and Trauma Scale; PHQ-9, Patient Health Questionnaire-9; SD, standard deviation; TEMPS-A, Temperament Evaluation

of the Memphis, Pisa, Paris, and San Diego Autoquestionnaire.

Anxious

Cyclothymic

Depressive

Childhood
maltreatment
(CATS)

049 (p <.001)

1
Direct effect = 0.04 | Indirect effect =0.29

(p=075) I (p=0.001)
A4

Affective
temperament

Depressive
symptoms
(PHQ-9)

structure analysis. In other words, childhood maltreatment can
increase affective temperaments, and thereby increase bipolar
depression severity. The present finding is similar to our previous
finding that childhood maltreatment can worsen depression severity
via increasing affective temperaments in the general population and
in people with major depression, and via changing personality traits
of the Temperament and Character Inventory?® in people with
schizophrenia.'®1227 Taken together with the present results, these
results suggest that the mediating effects of personality traits on the
association between childhood maltreatment and depressive symp-
toms may occur independently of the presence or type of mental
disorder.1%1227 However, the direct effect from childhood mal-
treatment to bipolar depression severity was not significant,

suggesting that the effect of affective temperaments mediating the

FIGURE 1 Structural equation model
including childhood maltreatment, affective
temperaments, and bipolar depression severity.
Rectangles indicate observed variables, and the
oval indicates the latent variable. Arrows with
bold lines represent statistically significant paths,
and the arrow with the broken line indicates a
nonsignificant path. The numbers beside the
arrows show the standardized path coefficients
(minimum = -1, maximum = -1). CATS, Child
Abuse and Trauma Scale; PHQ-9, Patient Health
Questionnaire-9.

[rritable

impact of childhood maltreatment on bipolar depression was
complete, and that affective temperaments were mainly involved in
the influence of childhood maltreatment on bipolar depression
severity.

In this study, childhood maltreatment significantly and positively
predicted increases in affective temperaments, consisting of cyclo-
thymic, depressive, irritable, and anxious temperaments in people
with bipolar disorder. Our present findings are similar to those of our
previous study that childhood maltreatment significantly positively
predicted affective temperaments, consisting of cyclothymic, depres-
sive, irritable, and anxious temperaments in a mixed group of healthy
controls and people with bipolar disorder, by structural equation
modeling.*® In addition, it has been reported that increases in
cyclothymic, depressive, and anxious temperaments can be



MEDIATION OF AFFECTIVE TEMPERAMENTS

PCN o | 5ot

significantly predicted in people with bipolar disorder who experi-
enced childhood trauma,?® which is similar to our present findings.
Furthermore, in the present study, cyclothymic temperament had the
highest path coefficient from the latent variable of “affective
temperament” among the affective temperaments, which is interest-
ing because cyclothymic temperament is known to be the most
prevalent premorbid or characteristic affective temperament of
bipolar disorder.2?~3! In addition, our previous study demonstrated
that childhood maltreatment increased affective temperaments in the
general population and in people with major depression, and that
anxious and cyclothymic temperaments were more strongly associ-
ated with childhood maltreatment than depressive and irritable
temperaments in the general population. Furthermore, the anxious
temperament was more powerfully associated with childhood
maltreatment than depressive, cyclothymic, and irritable tempera-
ments in people with major depression.m'12 Therefore, childhood
maltreatment might differently influence affective temperaments
among the general population, people with major depression, and
those with bipolar disorder.

The present study shows the association between childhood
maltreatment and affective temperaments, and a mediating effect of
affective temperaments on adulthood depression severity from
childhood maltreatment in people with bipolar disorder. Therefore,
in clinical practice, assessing the patient's history of childhood
maltreatment and affective temperaments might help predict and
understand the factors involved in the worsening of depressive

symptoms in people with bipolar disorder.

Limitations

This study has several limitations. First, the number of included
subjects was small (75 subjects), and this may be the reason why the
direct effect of childhood maltreatment on bipolar depression
severity was insignificant. Second, it is difficult to conclude the
causal effect of affective temperaments between childhood mal-
treatment and bipolar depression severity, because this study was a
cross-sectional study. To confirm the causal association, prospective
longitudinal studies are required. Third, this study did not consider
genetic factors that are considered to be important in the etiology of
bipolar disorder. To elucidate the pathophysiological mechanism of
bipolar depression, future studies using a more comprehensive

model, including genetic factors, are needed.

Conclusion

This study showed that childhood maltreatment can increase
affective temperaments, which can in turn aggravate depressive
symptoms in people with bipolar disorder. To our knowledge, this is
the first study to identify the association between childhood
maltreatment and negative affective disorder in people with bipolar
disorder and the mediation effect of affective temperaments

i )
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between childhood maltreatment and bipolar depression severity
using covariance structure analysis. The present findings have the
potential to help elucidate the mechanism of bipolar depression.
More extensive prospective cohort studies that also consider genetic
factors will be necessary in the future for further elucidation of the
etiology of bipolar depression.
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