Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 137.108.70.14 on 22-Jan-2020
For personal use only.

Neuropsychiatric Disease and Treatment

3

Dove

ORIGINAL RESEARCH

Associations among depressive symptoms,
childhood abuse, neuroticism, and adult stressful
life events in the general adult population

Kotaro Ono'
Yoshikazu Takaesu'
Yukiei Nakai?
Akiyoshi Shimura'
Yasuyuki Ono'

Akiko Murakoshi'
Yasunori Matsumoto'
Hajime Tanabe3
Ichiro Kusumi?
Takeshi Inoue'

'Department of Psychiatry,

Tokyo Medical University, Tokyo,
’Department of Psychiatry, Hokkaido
University Graduate School of
Medicine, Hokkaido, *Department of
Clinical Human Sciences, Graduate
school of Humanities and Social
Sciences, Shizuoka University,
Shizuoka, Japan

Correspondence: Yoshikazu Takaesu
Department of Psychiatry, Tokyo
Medical University, 6-7-1 Nishishinjuku,
Shinjuku-ku, Tokyo 160-0023, Japan
Tel +81 333426111

Fax +81 3 3342 7083

Email esu-yosh@tokyo-med.ac.jp

This article was published in the following Dove Press journal:
Neuropsychiatric Disease and Treatment

|5 February 2017
Number of times this article has been viewed

Background: Recent studies have suggested that the interactions among several factors affect
the onset, progression, and prognosis of major depressive disorder. This study investigated how
childhood abuse, neuroticism, and adult stressful life events interact with one another and affect
depressive symptoms in the general adult population.

Subjects and methods: A total of 413 participants from the nonclinical general adult
population completed the Patient Health Questionnaire-9, the Child Abuse and Trauma Scale,
the neuroticism subscale of the shortened Eysenck Personality Questionnaire — Revised, and
the Life Experiences Survey, which are self-report scales. Structural equation modeling (Mplus
version 7.3) and single and multiple regressions were used to analyze the data.

Results: Childhood abuse, neuroticism, and negative evaluation of life events increased the
severity of the depressive symptoms directly. Childhood abuse also indirectly increased the
negative appraisal of life events and the severity of the depressive symptoms through enhanced
neuroticism in the structural equation modeling.

Limitations: There was recall bias in this study. The causal relationship was not clear because
this study was conducted using a cross-sectional design.

Conclusion: This study suggested that neuroticism is the mediating factor for the two effects
of childhood abuse on adulthood depressive symptoms and negative evaluation of life events.
Childhood abuse directly and indirectly predicted the severity of depressive symptoms.
Keywords: childhood abuse, depression, neuroticism, stressful life events, structural equation
modeling

Introduction
It is known that the onset of major depressive disorder and the severity of depressive
symptoms are affected by various factors such as genes, environment, and personality.!
Recent studies pointed out that childhood abuse is an important risk factor for the
severity of depressive symptoms.>* However, there is a long time interval between
childhood abuse and adult depressive symptoms. Therefore, it is assumed that there are
various mediating factors’ between these two factors, but the mediating factors are not
elucidated sufficiently. In our earlier study, we first reported that affective temperaments
are mediating factors for the effect of childhood abuse on adult depressive symptoms,®
and we suggested that personality is the mediating factor for the effect of childhood
abuse on adult depressive symptoms.

Recently, a number of studies suggested the close relationship between the person-
ality trait “neuroticism” and major depressive disorder or the severity of depressive
symptoms.”® As a result, in the Diagnostic and Statistical Manual of Mental Disorders,
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Figure | The hypothesis.

Notes: Structural equation model of the hypothesis of this study. In this model,
childhood abuse, neuroticism, and adult stressful life events predict depressive
symptoms.

Fifth Edition (DSM-5) manual revised in 2013, it is speci-
fied as clear evidence that neuroticism is an important risk
factor for the onset of major depressive disorder.” Kendler
and Gardner?® reported that, in a structural equation modeling
(SEM) study targeting adult twins, childhood sexual abuse
and neuroticism affect the depressive symptoms, but the
mediating effect of neuroticism was not revealed.

On the other hand, adult stressful life events are a
well-known risk factor for the onset of major depressive
disorder.!™!" An earlier research study suggested that how
they recognized the intensity of stress produced by life events
is more important than the weight of life events themselves
in evaluating the psychological impact of life events.!? In
a large-scale prospective study, Kendler et al® found that
neuroticism and adult stressful life events interact and affect
the onset of major depressive disorder; in other words, high
levels of neuroticism appear to render individuals more
likely to develop depressive episodes in response to stress-
ful life events.

From these previous studies, we hypothesized that neu-
roticism, childhood abuse, and adult stressful life events
interact with one another and affect depressive symptoms
and that neuroticism is the mediating factor for the effect
of childhood abuse on depressive symptoms (Figure 1). To
verify the hypothesis, we examined the association between
depressive symptoms, childhood abuse, neuroticism,
and adult stressful life events and examined the mediat-
ing effect of neuroticism in the general adult population
using SEM.

Subjects and methods

Subjects

This study was part of a larger study conducted between
January and August 2014 on 853 Japanese volunteers
from the general adult population.’* All volunteers were

recruited by flyers and word of mouth. Of the 853 volunteers,
413 subjects (48.4%) provided a complete response to the
questionnaires. We did not use any exclusion criteria, because
we focused on the general population but not healthy popula-
tion. Four questionnaires and a demographic questionnaire
were distributed and returned anonymously. Written
informed consent was obtained from all of the subjects. This
study was approved by the ethics committees of Hokkaido
University Hospital and Tokyo Medical University.

Questionnaires

Patient health questionnaire-9 (PHQ-9)

The Japanese version of the PHQ-9, an autoquestionnaire,
was completed by subjects.!* This study used a summary
score (0-27) of the PHQ-9 for evaluating the severity of
depressive symptoms.

Life experiences survey (LES)

The Japanese version of the LES (57 items) is an autoques-
tionnaire that allows respondents to indicate events during
the past year.%!? Subjects are asked to indicate those events
that they experienced during the past year. They evaluate
whether they viewed the event as being positive or negative,
and the perceived impact of those events on their life at the
time of occurrence. Ratings are on a 7-point scale ranging
from extremely negative (—3) to extremely positive (+3).
The sums of the impact ratings of those events designated
as negative and positive by the subject provide a negative
change score and a positive change score, respectively.

Neuroticism subscale on the shortened Eysenck
Personality Questionnaire — Revised (EPQ-R)
Neuroticism was assessed by the neuroticism subscale
(12 items) of the shortened version of the EPQ-R" following
the method of Kendler et al.® The validity and reliability of
the Japanese short-scale version were confirmed. !

Child abuse and trauma scale (CATYS)

In the Japanese version of the CATS (38 items),'"!® partici-
pants rate how frequently a particular abusive experience
occurred to them during their childhood and adolescence
with a scale of 0—4 (0= never; 4= always). Three subscales,
neglect or negative home atmosphere, punishment, and
sexual abuse, were calculated.

Data analysis
Based on the hypothesis presented in Figure 1, we designed
an SEM: childhood abuse, neuroticism, and adult stressful
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life events predicted depressive symptoms. A latent variable,
childhood abuse, was composed of three observed variables
(sexual abuse, neglect, and punishment). In this path analysis,
we analyzed the direct and indirect effects using maximum
likelihood covariance estimation to analyze the model. For
the statistical evaluation of the SEM, we calculated two indi-
ces of goodness of fit: the comparative fit index (CFI) and root
mean square error of approximation (RMSEA). CFI >0.95
and RMSEA <0.08 indicate an acceptable fit; CFI >0.97
and RMSEA <0.05 indicate a good fit." The standardized
coefficients (with a maximum of +1 and a minimum of —1)
were shown.

The Mann—Whitney U test was used to compare the
questionnaire data and the demographic characteristics
between the two groups. Correlation between the parameters
and the predictive factors was analyzed by Spearman’s rank
correlation coefficient and multiple regression analysis.

Statistical analyses were conducted using Mplus
version 7.3 (Muthén & Muthén, Los Angeles, CA, USA)
for the covariance structure analysis, and SPSS version 22.0
software for Windows (SPSS Inc., Chicago, IL, USA) for
the multiple regression analysis, Spearman’s rank correla-
tion coefficient, and the Mann—Whitney U test. The level of
statistically significant differences was set at P<<0.05.

Results
Demographic characteristics, CATS,
EPQ neuroticism, LES, and PHQ-9 of the

subjects

The CATS, EPQ neuroticism, PHQ-9, and LES scores and
demographic characteristics are shown in Table 1. Sex
(female), marital status (unmarried), presence of offspring
(no), and comorbidity of physical disease were associated
with severer depressive symptoms (PHQ-9). Total, neglect,
punishment, and sexual abuse scores of the CATS, the EPQ
neuroticism score, and the negative change scores on the LES
were significantly and positively correlated with the sever-
ity of depressive symptoms (PHQ-9). Age was significantly
and negatively correlated with the severity of depressive
symptoms (PHQ-9).

Stepwise multiple regression analysis of
the explanatory variables on the PHQ-9

A stepwise multiple regression analysis analyzed the 15
explanatory variables shown in Table 1. A total score on the
CATS that had a significant correlation with PHQ-9 (Table 1)
was excluded from the stepwise multiple regression analysis

because of a high correlation with a neglect score on the

Table | Characteristics, PHQ-9, CATS, EPQ, LES scores, and correlation with PHQ-9 or effects on PHQ-9 in 413 general adult

subjects

Characteristics or measures

Value (number
or mean + SD)

Correlation with PHQ (p) or effect on PHQ-9
(mean * SD of PHQ-9 scores, Mann-Whitney U test)

Age 42.31£11.99
Sex (male:female) 221:192
Education, years 15.1212.00
Employment status (employed:unemployed) 350:56
Marital status (married:unmarried) 291:119
Living-alone (yes:no) 103:302
Number of offspring 1.30£1.17
Presence of offspring (yes:no) 276:134
Comorbidity of physical disease (yes:no) 85:324
First-degree relative with psychiatric disease (yes:no) 41:370
PHQ-9 score 3.30+4.00
CATS

Sexual abuse 0.04+0.22

Neglect 0.62+0.58

Punishment 1.42+0.61

Total 0.661+0.43
Neuroticism score (EPQ) 3.60£3.19
LES (change score)

Negative 1.65£3.10

Positive 1.64+2.93

p=—0.113*

Male 2.88+3.61 vs female 3.76+4.35* (Mann—Whitney U test)
p=—0.054, ns

Employed 3.27+3.94 vs unemployed 3.59+4.43, ns
(Mann—Whitney U test)

Married 3.00+3.70 vs unmarried 4.04+4.57+*
(Mann—Whitney U test)

Yes 3.54+4.15 vs no 3.1613.93, ns (Mann—Whitney U test)
p=—0.076, ns

Yes 2.93£3.85 vs no 3.9314.18%* (Mann—Whitney U test)
Yes 3.84+4.09 vs no 3.12+3.93* (Mann—Whitney U test)
Yes 3.77t4.41 vs no 3.2413.95, ns (Mann—Whitney U test)

p=0.156%*
p=0.332**
p=0.206%*
p=0.327*
p=0.530%*

p=0.320%*
p=—0.039, ns

Notes: Data presented as mean £ SD or number. p= Spearman’s rank correlation coefficient. *P<<0.05. **P<<0.01.
Abbreviations: CATS, Child Abuse and Trauma Scale; EPQ, Eysenck Personality Questionnaire; LES, Life Experiences Survey; PHQ-9, Patient Health Questionnaire-9;

ns, not significant; SD, standard deviation.
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Table 2 The results of stepwise multiple regression analysis of
PHQ-9

Positive variables selected B SEB Beta P-value
Neuroticism score (EPQ) 0.544 0.057 0.43 <0.001
Negative change score of LES 0.250  0.056  0.19 <0.001
Neglect score of CATS 1.310 0.303 0.19 <0.001
Adjusted R*=0.37 <0.001

Notes: B, partial regression coefficient, Beta, standardized partial regression
coefficient. Dependent factor, PHQ-9 summary score. Fifteen independent factors:
age, sex (female =1, male =0), education years, employment status (unemployed =1,
employed =0), marital status (married =1, unmarried =0), living-alone (yes =I, no =0),
presence of offspring (yes =1, no =0), comorbidity of physical disease (yes =1, no =0),
first-degree relative with psychiatric disease (yes =I, no =0), neglect, punishment,
and sexual abuse scores of CATS, EPQ neuroticism score, negative change scores of
LES, and positive change scores of LES.

Abbreviations: CATS, Child Abuse and Trauma Scale; EPQ, Eysenck Personality
Questionnaire; LES, Life Experiences Survey; PHQ-9, Patient Health Questionnaire-9;
SE, standard error.

CATS (P=0.84). The results of a stepwise multiple regression
analysis are shown in Table 2: the dependent factor was a
PHQ-9 summary score and independent factors were age,
sex (female =1, male =0), education (years), marital status
(married =1, unmarried =0), living alone (yes =1, no =0),
employment status (unemployed =1, employed =0), pres-
ence of offspring (yes =1, no =0), comorbidity of physical
disease (yes =1, no =0), first-degree relative with psychiatric
disease (yes =1, no =0), neglect, punishment, and sexual
abuse scores on the CATS, EPQ neuroticism score, negative
change score on the LES, and positive change score on the
LES. Neglect score on the CATS, neuroticism score on the

Sexual
abuse

\0.341 0.94 /0.45

Neglect || Punishment

EPQ, and negative change score on the LES were significant
predictors of PHQ-9 (F=43.7, P<<0.001, adjusted R*=0.37),
whereas other factors were excluded from the model. In this
multiple regression analysis, multicollinearity was denied.

Analysis of the SEM

To examine the relationship between all of the variables,
a structural equation model was built from the results of
the multiple regression analysis (Figure 2). The results
of the path coefficients calculated by Mplus are shown in
Figure 2. A good fit of the model was obtained as follows:
RMSEA =0.000, CFI=1.000. The all-path coefficients were
substantially significant. According to the SEM and consistent
with the results of the multiple regression analysis (Table 2),
neglect subscale score showed a very high-standardized coef-
ficient with the latent variable “childhood abuse”. Childhood
abuse, EPQ neuroticism score, and negative change score of
the LES predicted the PHQ-9 summary score significantly.
The effect of childhood abuse on the PHQ-9 summary score
was indirectly and significantly mediated by the EPQ neu-
roticism score (standardized indirect path coefficient =0.17,
P<0.001). The effect of childhood abuse on the negative
change score of the LES was indirectly and significantly
mediated by the EPQ neuroticism score (standardized
indirect path coefficient =0.08, P=0.003). The effect of the
EPQ neuroticism score on the PHQ-9 summary score was
indirectly and significantly mediated by the negative change

Childhood abuse

Neuroticism score (EPQ)

Negative change score during
the past year of the LES:

0.40 0.21 stressful life events
(P<0.001) (P=0.001)
0.43
0.21
(P=0.001) (P<0.001) 0.20
(P<0.001)
Indirect effect =0.19
v

PHQ-9 summary score:
depressive symptoms

Squared multiple correlation
coefficient =0.38

Figure 2 Covariance structure analysis in 413 general adult subjects.

Notes: The results of the covariance structure analysis in the structural equation model with childhood abuse (CATS), neuroticism (EPQ), adult stressful life events (LES), and
depressive symptoms (PHQ-9) in 413 subjects from the general adult population. Rectangles indicate the observed variables. Oval indicates the latent variable. The arrows
with double lines indicate the statistically significant effects. The numbers beside the arrows show the standardized path coefficients (= to +1). The indirect effect means the
sum of effects of childhood abuse on PHQ-9 scores in paths through neuroticism and negative life events.

Abbreviations: CATS, Child Abuse and Trauma Scale; EPQ, Eysenck Personality Questionnaire; LES, Life Experiences Survey; PHQ-9, Patient Health Questionnaire-9.
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score of the LES (standardized indirect path coefficient =0.04,
P=0.022). The squared multiple correlation coefficient for the
PHQ-9 summary score was 0.38, indicating that this model
explains 38% of the variability in PHQ-9 score.

Discussion

This study may be the first study revealing that childhood
abuse indirectly affected depressive symptoms through
enhanced neuroticism as the mediating factor, while it also
affects them directly. This study found that, in 413 adults
from the general population, childhood abuse, neuroti-
cism, and negative evaluation of life events directly affect
depressive symptoms, and neuroticism is the important and
significant mediating factor for two effects of childhood
abuse on depressive symptoms and negative evaluation of
life events.

Previous studies have examined the effect of childhood
abuse and neuroticism on the severity of depressive
symptoms,®?*?! but no research has revealed the direct cor-
relation between childhood abuse and neuroticism. Hayashi
et al®® revealed that personality, which was evaluated by
Neuroticism Extroversion Openness Five Factor Inventory
(NEO-FFI), mediates the effect of childhood abuse on the
severity of depressive symptoms in patients with major
depressive disorder, but the effect of neuroticism itself was
not clear. In addition, because their study targeted patients
with major depressive disorder, there was a possibility that
the personality traits were affected by the symptoms of major
depressive disorder.?? In their study, the relationship between
the personality traits and the severity of depressive disorder
was ambiguous. However, because we targeted the general
adult population, the relationship between neuroticism and
the severity of depressive symptoms was considered to be
more appropriate.

There was a study which investigated the effect of
20 risk factors, including childhood abuse and neuroticism,
on the onset of major depressive episodes and sex differ-
ences by using SEM.® This study was a well-considered
study and calculated the total effect of several risk factors.
Due to the nature of the study design, it was not possible
to identify whether neuroticism is the mediating factor of
the depressogenic effect of childhood abuse on the onset of
major depressive episodes. On the other hand, using SEM
that limited a few explanatory variables, we showed the clear
mediating effect of neuroticism for the effect of childhood
abuse on depressive symptoms.

As described earlier, Kendler et al® revealed that neuroti-
cism and stressful life events interact with one another and

affect the onset of major depressive episodes in a large-scale
prospective study. Our study found the two effects of neuroti-
cism on negative evaluation of life events. First, neuroticism
mediated the effect of childhood abuse on negative evaluation
of life events. Second, neuroticism enhanced negative evalu-
ation of life events and affected the depressive symptoms
indirectly. It is likely that these two effects of neuroticism
are closely related to the interaction between neuroticism and
stressful life events as reported by Kendler et al.?

There are some limitations to this study. First, this study
used self-report questionnaires that depend on memories,
which might cause recall bias. Second, because this study
was a cross-sectional study and not a prospective study, the
causal relationship was not clear. Third, as this study targeted
the general adult population including many healthy people,
it is difficult to extrapolate the result of this study to the
pathogenesis model of major depressive disorder. Fourth, we
did not evaluate the use of medication and comorbid diseases
in detail. Fifth, 48.4% of volunteers provided a complete
response, which might cause selection bias.

Conclusion

We revealed that, in the general adult population, childhood
abuse, neuroticism, and negative life events interact and
affect depressive symptoms by using SEM. The results of
this study showed that neuroticism is the important mediating
factor for the effects of childhood abuse on adult depressive
symptoms and adult negative evaluation of life events. No
studies have investigated these two mediating effects; this
study may contribute to the elucidation of the pathogenesis
of depression. A large-scale prospective study hypothesizing
that neuroticism mediates the effect of childhood abuse on the
development of depressive symptoms will be necessary.
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