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Background: Adverse experiences, such as low care, overprotection, or abuse in childhood
increase the likelihood of depression via their effects on personality traits. Similarly, being
victimized in childhood may affect the likelihood of depression via personality traits. In this
case-control study, we hypothesized that being victimized in childhood is associated with
depression in adulthood via its effect on neuroticism, and verified this hypothesis using path
analysis.

Subjects and methods: Eighty-two major depressive disorder (MDD) patients and 350
age-and-sex matched healthy controls completed self-administered questionnaires of demo-
graphic data, Patient Health Questionnaire-9, neuroticism, and victimization. The association
between victimization, neuroticism, and depressive symptoms or having major depression
was investigated by path analysis.

Results: Multiple group path analysis, in which depressive symptoms were considered as
dependent variables, showed that the direct effect of victimization in childhood on depressive
symptoms was not statistically significant in either healthy controls or MDD patients
(standardized path coefficient: 0.079 and 0.084, respectively), but their indirect effects via
neuroticism were statistically significant (standardized path coefficient: 0.059 and 0.141,
respectively). Path analysis, in which the distinction between healthy controls and MDD
patients was a dependent variable, showed that both direct effects and indirect effects of
victimization in childhood via neuroticism on the distinction between healthy controls and
MDD patients were statistically significant (standardized path coefficient: 0.186 and 0.164,
respectively).

Limitations: Recall bias and the relatively small number of MDD patients are limitations of
this study. Because it was a case-control survey, this study could not make any conclusions
regarding causal associations.

Conclusion: This study suggests the possibility of causal associations between victimization
in childhood and depressive symptoms or MDD in adulthood, and the mediation of this
association by neuroticism.
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Introduction

Victimization has become a serious social problem, and experiences of being
victimized in childhood cause various types of pain in children. As one example,
it has been reported that experiences of being victimized in childhood is associated
with psychiatric disorders, such as depression in adolescence.'”” Although such
experiences in childhood may affect depressive symptoms in adulthood, to our
knowledge, few studies have analyzed the effects of being victimized in childhood
on depressive symptoms in adulthood.®®
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When considering the association between childhood
events and events in adulthood, it is assumed that there are
mediating factors that affect the individual during the long
time interval. Previous studies have shown by structural
equation modeling that adverse experiences in childhood,
such as abuse or overprotection, indirectly affect depressive
symptoms and the mental health of adults, with changes in

characteristics as o-12

personality mediating  factors.
However, mediating factors in the association between
experiences of being victimized in childhood and depressive
symptoms in adulthood has not been studied to date.

Because childhood victimization may affect brain
development, and negative life events are associated with
lasting changes in neuroticism, we hypothesized that child-
hood victimization may affect neuroticism via changes in
brain development, and then neuroticism may act as a
mediating factor between childhood victimization and
depression in adulthood.'*'* In this case-control study,
we conducted a self-administered questionnaire-based
investigation, assessing depressive symptoms, neuroti-
cism, and the degree and frequency of victimization.
This study used path analysis to investigate the effects of
the experience of being victimized in childhood on depres-
sive symptoms in healthy controls and patients with major
depressive disorder (MDD), and the distinction between
controls and MDD in adulthood.

Subjects And Methods

Subjects

MDD patients who were treated at Seijin Hospital between
March 2017 and August 2018 were recruited, and 82 of the
patients provided complete responses to the questionnaires
and hence participated in the study. As healthy controls, out
of the 597 adults volunteers who were recruited between April
2017 and April 2018, 350 healthy controls who were age and
sex-matched with the MDD patients were chosen. Inclusion
criteria of the MDD patients were as follows: a) meeting the
diagnostic criteria for MDD of DSM-5 (The Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition)'” in the
past or present, b) age between 20 and 70 years old, ¢) having
no severe physical disorder, and d) being able to consent to
participate in the research. Inclusion criteria of healthy con-
trols were as follows: a) having no history of mental illness, b)
age between 20 and 70 years old, c) Patient Health
Questionnaire-9 (PHQ-9) score of less than 10, and d) having
no severe physical disease. All participants provided written
informed consent.

Demographics and clinical features of the subjects
were analyzed, and a questionnaire survey (see below)
was performed. In accordance with the Declaration of
Helsinki, this study was conducted with approval from
the ethics committees of Tokyo Medical University and
Seijin Hospital. When dealing with raw data and consent
forms concerning research implementation, protection of
the subjects’ confidentiality and strict management of data
were considered.

Questionnaires

Patient Health Questionnaire-9 (PHQ-9)

The Japanese version of PHQ-9 is a self-report questionnaire
to evaluate the severity of depressive symptoms.'® It includes
9 questions that are evaluated using a 4-point Likert scale
(0 points to 3 points), and the total score (0 points minimum
to 27 points maximum) was considered as the PHQ-9 score.
The higher the score, the more severe the depressive

symptoms.

Neuroticism

To evaluate neuroticism, the 12-item neuroticism scale of
the short version of the Eysenck Personality Questionnaire-
revised (EPQ-R) was used. A high score indicates subjects
who readily have feelings of anxiety, worry, and irritation."”

Assessment Scale Of Victimization In Childhood
This study used a revised version of a victimization scale of
the National Institute for Educational Policy Research in
Japan, because there are no Japanese versions of internation-
ally validated measurement scales of victimization.'® This
questionnaire subjectively evaluates the frequency and extent
of being victimized in school and the community during
childhood. It consists of 5 questions, which were evaluated
using a 5-point Likert scale (0 points to 4 points). The total
score (0 points minimum to 20 points maximum) was used as
the victimization score. The higher the score, the greater the
degree of being victimized (Appendix A and B).

Data Analysis

The unpaired t-test and y*-test were performed using SPSS
Statistics 22.0J software (SPSS Chicago, IL, USA) for
comparing demographic and questionnaire data between
2 groups. Furthermore, multiple regression analysis and
multivariate logistic regression analysis were performed,
in which data of demographic characteristics and ques-
tionnaires were independent variables and the summary
score of the PHQ-9 (depressive symptoms), EPQ-R
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(neuroticism) score, and the distinction of MDD (healthy
controls = 1, MDD patients =2) were dependent variables.

Multiple group path analysis including victimization, age,
EPQ-R, and PHQ-9 were conducted for the combined samples
of the healthy controls and MDD patients, and the group
effects of healthy controls and MDD patients were compared
for direct and indirect path coefficients using Mplus ver. 8.0
(Muthén & Muthén, Los Angeles, CA, USA). In addition, path
analysis including victimization, age, EPQ-R, and the distinc-
tion between healthy controls and MDD patients (healthy
controls = 1, MDD patients = 2) were conducted for the com-
bined samples of healthy controls and MDD patients. Age was
included as a possible factor affecting neuroticism and depres-
sive symptoms, and the distinction of MDD.

A p-value of less than 0.05 was considered to indicate
a statistically significant difference between 2 groups.

Results

Demographics, Clinical Features, And

PHQ-9, EPQ-R, And Victimization Scores
Demographic and clinical features, and PHQ-9, EPQ-R,
and victimization scores of 350 healthy controls and 82
MDD patients are shown in Table 1. A significantly larger
proportion of healthy controls were employed, educated
longer and married, and they tended to have a larger
number of offspring. The proportion of subjects living
alone and having a comorbid psychiatric disease were
significantly higher in MDD patients, and PHQ-9, neuroti-
cism on EPQ-R, and victimization scores were signifi-
cantly higher in MDD patients than healthy controls.

Path Analysis

Figure 1 shows the results of multiple group path analysis
for healthy controls and MDD patients, in which the sever-
ity of depressive symptoms (PHQ-9 score) was the depen-
dent variable, and the effects of victimization, age, and
neuroticism on depressive symptoms were analyzed. The
paths from the experience of victimization in childhood to
neuroticism (EPQ-R score) and the paths from neuroticism
to the severity of depressive symptoms were statistically
significant for both groups (standardized path coefficient:
0.142 [p=0.006] and 0.416 [p<0.001], respectively, for
healthy controls; 0.338 [p= 0.003] and 0.417 [p < 0.001],
respectively, for MDD patients). The direct paths from the
experience of victimization in childhood to the severity of
depressive symptoms were not statistically significant for

both groups. The indirect paths from the experience of
victimization in childhood to depressive symptoms via neu-
roticism were statistically significant for both groups (stan-
dardized path coefficient: 0.059 [p= 0.009] for healthy
controls; 0.141 [p= 0.017] for MDD patients). Comparing
the nonstandardized coefficients of both groups, only the
path coefficient from neuroticism to the severity of depres-
sive symptoms for MDD patients was higher than for
healthy controls (p = 0.011), and the differences between
both groups in other direct or indirect path coefficients were
not statistically significant.

Among the direct and indirect paths from age, only the
direct path to neuroticism for healthy controls and indirect path
to the severity of depressive symptoms via neuroticism for
healthy controls were statistically significant (standardized
path coefficient: —0.155 [p= 0.003] and —0.065 [p = 0.005],
respectively).

Therefore, for both healthy controls and MDD patients,
the experience of victimization in childhood did not
exacerbate their depressive symptoms directly but did so
indirectly via its effect on neuroticism, even after consid-
ering the effect of age. This model explained 18.5% of the
variability of depressive symptoms in healthy controls and
19.6% in MDD patients.

Figure 2 shows the results of path analysis using the
distinction between healthy controls and MDD patients
(healthy controls=1, MDD patients=2) as the depen-
dent variable, and the effects of victimization, age, and
neuroticism (EPQ-R score) on the distinction of MDD
were analyzed in a group comprising both healthy con-
trols and MDD patients. The path from victimization in
childhood to neuroticism and the path from neuroticism
to the distinction of MDD were statistically significant
(standardized path coefficient: 0.282 [p<0.001] and
0.581 [p<0.001], respectively). The direct path from
victimization in childhood to the distinction of MDD
was statistically significant (standardized path coeffi-
cient: 0.186 [p<0.001]). The indirect path from victi-
mization in childhood to the distinction of MDD via
neuroticism was significant (standardized path coeffi-
cient: 0.164 [p<0.001]).

Among the direct and indirect paths from age, only the
direct path to the distinction of MDD was statistically sig-
nificant (standardized path coefficient: 0.182 [p= 0.002]).
This model explained 43.0% of the distinction between
healthy controls and MDD patients.
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Table | Comparison Of The Characteristics, PHQ-9, EPQ, And Victimization Data Of MDD Patients And Healthy Controls

Characteristic Or Measure Healthy Controls MDD Patients t-test or y test
(MDD Patients vs Healthy Controls)

Age (years; mean +S.D.) 446%11.2 46.0+10.2 n.s.

Sex (men : women) 206: 144 46:36 n.s.

Years of education 145 £ 1.8 13.7 £24 p < 0.0l
Employment status (employed : nonemployed) 346: 4 48: 34 p<0.001

Marital status (single : married) 90: 257 36:46 p=0.001

Living alone (yes: no) 59: 291 27:55 p=0.001
Offspring (yes : no) 247: 103 45: 37 p=0.006
Number of offspring (mean +S.D.) 15+1.2 1.0+£1.0 p<0.001
Comorbid physical disease (yes: no) 111:239 33: 49 n.s.

Comorbid psychiatric disorder (yes: no) 0: 350 13: 69 p<0.001
First-degree relative with mood disorder (yes: no) 26: 324 9:73 n.s.

First-degree relative with MDD (yes: no) 21: 329 7:75 n.s.

PHQ-9 score 2826 155+7.1 p<0.001
Neuroticism score (from EPQ-R) 35+3.1 78+3.0 p<0.001
Victimization score 20+£3.2 44+38 p<0.001

Notes: Values represent number or mean * standard deviation (SD).

Abbreviations: S.D,, standard deviation; MDD, major depressive disorder; EPQ-R, Eysenck Personality Questionnaire-revised; PHQ-9, Patient Health Questionnaire-9; n.s.,

not significant.

Multiple Regression Analysis And Logistic

Regression Analysis

We conducted multiple regression analyses for the
paths of both healthy controls and MDD patients, in
which age, sex, marital status, years of education, and
employment status were controlled (Figure 1). In these
models, the standardized partial regression coefficients
of victimization on neuroticism and those of victimiza-
tion and neuroticism on depressive symptoms were
very similar to those of the standardized path coeffi-
cients in the path analyses, and the statistical signifi-
cances were not different (data not shown). This means
that the effects of victimization and neuroticism in the
path analysis of Figure 1 were not confounded by the
above 5 factors.

In Figure 2, we conducted multivariate logistic regres-
sion analysis, in which the distinction between healthy
controls and MDD patients was the dependent variable,
and age, sex, marital status, years of education, employ-
ment status, neuroticism, and victimization were the inde-
In this
victimization were statistically significant predictors for

pendent variables. model, neuroticism and
the distinction of MDD as well as age, sex, and employ-
ment status (data not shown). This means that the effects
of victimization and neuroticism on the distinction
between healthy controls and MDD patients were not

confounded by the above 5 factors.

Discussion
The results of our present study suggest that the experi-
ence of being victimized in childhood affects depressive
symptoms in adulthood via neuroticism in both MDD
patients and healthy controls. Regarding the distinction
between MDD patients and healthy controls, the experi-
ence of being victimized in childhood had a significant
indirect effect through neuroticism, as well as a direct
effect on the distinction. Therefore, neuroticism plays a
different role in depressive symptoms and MDD; neuroti-
cism shows complete mediation of the effect of victimiza-
tion on depressive symptoms expressed by PHQ-9, but
only partial mediation of the effect of victimization on
the distinction of MDD. These results imply that there
may be personality traits other than neuroticism that med-
iate the path from the experience of being victimized in
childhood to the distinction between MDD patients and
healthy controls. In any case, this study is the first study to
our knowledge demonstrating the mediating effect of neu-
roticism on the influence of the experience of being victi-
mized in childhood on the distinction between healthy
controls and MDD patients, as well as the severity of
depressive symptoms in adulthood by path analysis.
Previous studies have reported the association between
the experience of being victimized in childhood and neuroti-
cism. Individuals being victimized are known to have a high
level of neuroticism in childhood.'*2° In a survey of adults,
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Figure | Results of path analysis of 350 healthy adults and 82 major depressive
disorder (MDD) patients with age, victimization, neuroticism (EPQ-R), and depres-
sive symptoms (PHQ-9). The solid arrows represent statistically significant direct
paths, and the dotted arrows represent nonsignificant direct paths. The arrows with
double lines represent indirect paths from victimization or age to PHQ-9 via
neuroticism. The numbers beside the arrows show the standardized path coeffi-
cients (minimum: —1; maximum: 1). C, healthy controls; M, MDD patients. ¥p<0.05,
*p < 0.01, ¥*p < 0.001; ns, not significant.

Indirect effect = 0.164***

Victimization

0.186***
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MDD/
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Figure 2 Results of path analysis of 350 healthy adults and 82 major depressive
disorder patients with age, victimization, neuroticism (EPQ-R), and the distinction of
MDD (control = |, MDD = 2). The solid arrows represent statistically significant direct
paths, and the dotted arrow represents the nonsignificant direct path. The arrows with
double lines represent the indirect paths from victimization or age to the distinction of
MDD via neuroticism. The numbers beside the arrows show the standardized path
coefficients (minimum: —I; maximum: I). *p < 0.01, ***p < 0.001; ns, not significant.

the experience of being victimized was shown to lead to high
neuroticism.?' Research on a 3-wave-survey with a long
interval in a workplace showed that being victimized is
associated with increased neuroticism, and neuroticism
decreases in the absence of victimization.”> These reports
imply that being victimized increases neuroticism.

There have been a few observational studies to date
that have investigated the association between the experi-

ence of being victimized in childhood and depressive

symptoms or the onset of MDD in adulthood. A prospec-
tive study by Bowes et al' showed that the experience of
being victimized in childhood increases the onset of MDD
in adolescents, and prospective studies by Copeland et al®
and Takizawa et al® showed an association between being
victimized in childhood and MDD in adulthood.

Several studies have analyzed the association between
neuroticism and depressive symptoms on the onset of
depression. The prospective study by Kendler et al*
showed that a high neuroticism level was associated with
a high hazard ratio of the onset of major depressive epi-
sodes when stressful life events occurred. The meta-ana-

lysis by Liu et al**

also showed that high neuroticism
increases the risk of occurrence of depressive symptoms.

Although few studies have analyzed the molecular
mechanisms that cause increased neuroticism as a result
of victimization, a previous molecular biological study
reported that DNA methylation in the glucocorticoid
receptor gene (NR3C1) is associated with adverse experi-
childhood,

depression.”>?” A molecular biological hypothesis of the

ences in including victimization and
causal association assumes that being victimized may
cause epigenetic changes, which may be expressed as
high neuroticism. Further research is warranted to prove
this hypothesis.

The limitations of this research are recall bias and the
relatively small number of MDD patients. Moreover, as
the path analysis of this study was based on retrospective
data, it is not possible to confirm the exact causal associa-
tion between the factors. In the future, long-term prospec-
tive studies are necessary to confirm that neuroticism
mediates the effects of childhood victimization on adult-
hood depressive symptoms or the onset of MDD.

In conclusion, this study showed that being victimized in
childhood, like the experience of childhood abuse or mal-
treatment by parents, affects the distinction between healthy
controls and MDD patients, as well as the severity of depres-
sive symptoms through neuroticism as a mediating factor.
Taking these results together with those of previous studies,
systematic evaluation of personality traits, such as neuroti-
cism, and childhood stress, such as the experience of being
victimized, abused, and parenting, may contribute to the
elucidation of the detailed pathology and mechanism of
depressive symptoms in adulthood.
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