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the current study may hsve been influenced by psychosocial stress or mood change. At baseline
in sub-chronic and chronic subjects, CA2-3, and DG volumes were decreased compared to
healthy volunteers as well as left total hippocampus, supporting the hypothesis of trisynaptic
pathway dysfunction in schizophrenia [2,38]. In non-schizophrenia subjects, the presence of
newly generated neurons in the granule cell layer of the DG are thought to be a result of, or an
indicator of neuroplasticity [39]. In contrast, similar neuroplastic-driven neuronal generation
appeared suppressed in a postmortem study of schizophrenia [40]. Decreased volumes in DG
may represent the lack of neurogenesis in schizophrenia.

Other studies of hippocampal subfields in schizophrenia using MRI also describe comple-
mentary findings to the present results. In a study of non-psychotic, first-degree relatives of pa-
tients with schizophrenia, the volume of the subiculum was smaller than controls with no
family history of schizophrenia [18]. In patients with clinically stable, chronic schizophrenia,
schizoaffective disorder, or bipolar disorder with psychosis, the CA2-3 subfield was most
prominently affected, and an inverse correlation between subfield volumes and positive symp-
toms was noted [16]. In patients with approximately 8 years of illness, the severity of positive
symptoms was inversely correlated with CA2-3 and CA1 subfield volumes [17]. Comparison
of subfield volumes with healthy participants was not reported. Larger studies of patients with
acute versus stable symptoms, and at first episode and chronic stages of illness will be needed
before any definitive relationships between hippocampal subfield volumes and symptoms can
be determined.

The CA4-DG subfield appeared sensitive to the effects of schizophrenia, as smaller volume
was detected even at first episode. The increasing volume loss over time could relate to progres-
sion of schizophrenia [2]. Patients in our study were treated with antipsychotic drugs. Similar
to the present observations, other investigators reported no statistically significant relationships
between hippocampal subfield size or surface mapping and amount of antipsychotic drug
treatment [12-14,17]. However, in other studies our group and others have reported that total
hippocampal volumes and hippocampal shape may be sensitive to antipsychotic drug treat-
ments, with some antipsychotics reducing volumes, and others ameliorating progressive, ill-
ness-related volume reduction [41,42]. The present study did not conclude the influence of
antipsychotics on hippocampal volume and its subfield volume because duration and type of
medication was not controlled. Further studies will be needed to investigate the possibility of
antipsychotic drug contributions to subfield volume loss, and the possibility that non-pharma-
cological interventions such as aerobic exercise could ameliorate the progression of volume
loss [43].

There are several limitations to our imaging approach. First, automated hippocampal sub-
field remains technically challenging. The Images we used were acquired with a 1.5T scanner, a
strategy successfully applied in studies of Alzheimer’s and Parkinson’s diseases [19,28]. Al-
though the mean subfield volumes we report in healthy volunteers and patients were similar to
those reported in studies using 3T field strength [16,17], and demonstrated good reliability
over time for healthy volunteers, higher resolution images would have been preferred. At this
time, direct comparisons between hippocampal subfield volumes obtained at 1.5T and 3T are
not available., Although higher field strength would theoretically improve image resolution
and subsequently increase the accuracy of segmentation, this is not always the case due to the
increased sensitivity to motion and magnetic susceptibility [44]. The image acquisition strategy
used here was based on a T1 sequence, as in the original report of the subfield algorithm
[15,17]. Other studies report advantages of T2 sequences [45,46], or combined high resolution
T1 and T2 sequences to improve definition of hippocampal subfields [47]. The automatic seg-
mentation approach was developed to apply manually delineated subfields from 3T images
into a probablistic atlas or mask to be implemented across varying image sets. A direct
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comparison of manually delineated subfields and the automatic segmentation approach was
not feasible in our sample set, and this is a limitation of the study. However, as stated in [12],
“manual delineations suffer from intra- and interobserver variability, which confounds subse-
quent statistical analyses of the results.” Despite these difficulties, the representative images ob-
tained in our study appeared similar to those reported by other groups [15,17,19,28]. Second,
the small sample size in each group might not be sufficient to detect subtle volume changes.
The effects of laterality, sex, and medications were difficult to interpret in this context. Analysis
of larger numbers of patients will be required to characterize detailed volumetric change and to
control for potential effects of modifying factors. Third, we did not examine the possible influ-
ence of factors such as IQ, BMI, and psychological stress on hippocampal total or subfield vol-
umes. Additional anatomical information such as the anterior and posterior segment volumes
would also add value.

In summary, data from this study provides empirical evidence of effects of illness, and of ill-
ness progression on volumes of hippocampal subfields. As imaging techniques continue to im-
prove, study of hippocampal subfields in schizophrenia may provide important insights into
the dynamic characteristics of the illness and of neuroplasticity related to treatment.
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ABSTRACT

Background: Recent evidence suggests that psychotic-like experiences (PLEs) in the general population are im-
portant markers of risk of suicidal problems. However, there have been no epidemiological studies investigating
help-seeking status in individuals with PLEs and elevated risk of suicide.
Methods: Information on PLEs, self-awareness of mental distress (SAMD), help-seeking behaviours (HSBs), and
suicidal problems was collected from 16,131 Japanese adolescents. Participants were divided into two groups,
those with and without PLEs, and then both groups were further divided into three subgroups: a group without
SAMD, who had no HSB by definition; a group with both SAMD and HSB; and a group with SAMD but without
HSB (poor-help-seeking group), yielding a total of six groups.
Results: Adolescents with PLEs (14.3%) had significantly higher risk of suicidal problems than those without PLEs.
Among the individuals with both PLEs and SAMD, 38.1% did not seek any help (poor-help-seeking status). Among
the six groups, odds of suicidal ideation was the highest among poor-help-seeking adolescents with PLEs, with a
20-fold increase compared to those without PLEs, SAMD and HSB (adjusted for age and sex), while the odds was
increased 10-fold in those with PLEs, SAMD and HSB. After adjusting for anxiety/depression level, the odds ratios
remained significant in both poor-help-seeking adolescents with PLEs (OR = 3.8 {3.0~4.9 (95% Cl)]) and those
with PLEs, SAMD and HSB (OR = 2.5 [2.0-3.1]).
Conclusions: Adolescents with PLEs and self-awareness of mental distress are at high risk for suicidal problems,
particularly those without help seeking.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

recent evidence suggests that psychotic-like experiences (PLEs) in the
general population are potentially important markers of risk for suicidal

For suicide prevention, it is important to investigate help-seeking
status in individuals who have elevated risk of suicide (Michelmore
and Hindley, 2012). Several studies have highlighted that the risk of sui-
cide is significantly higher for people with psychotic disorders com-
pared to the general population (Caldwell and Gottesman, 1990;
Radomsky et al,, 1999; Palmer et al., 2005; Mitter et al., 2013), and
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problems in adolescence (Nishida et al., 2010; Kelleher et al., 2012). For
example, Kelleher et al. (2012) found that psychotic experiences in the
general adolescent population were associated with 10-fold increased
odds of suicidal behaviours. However, to our knowledge, there have
been no population-based studies investigating whether this risk is
modified by help-seeking behaviour due to self-awareness of mental
distress.

In order to assess the risk of suicidal problems in the general popu-
lation, it is important to consider two different types of non-help-
seeking: (1) adolescents who do not have help-seeking behaviours
(HSB) because they do not report self-awareness of mental distress
(SAMD) and (2) adolescents who do not have HSB despite reporting
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SAMD. Some studies have indicated that suicidal adolescents are less
likely to engage in help-seeking strategies than their healthy counter-
parts (Gould et al., 2004; Fortune et al., 2008). This implies that there
might be a ‘poor-help-seeking’ subgroup with severe mental distress
in the general population, in which case. It is important to examine sui-
cide risk in adolescents who do not engage in help-seeking behaviours de-
spite having self-awareness of mental distress.

1.1. Aims of the study

The present study had the following goals: (1) to investigate the prev-
alence of poor help seekers with PLEs in a general population of adoles-
cents and (2) to examine the risk of suicidal problems in relation to
presence/absence of PLEs and help-seeking behaviours. We hypothesized
that the risk of suicidal problems is positively associated with PLEs, and
that this association is particularly strong in those who do not seek help
despite self-awareness of mental distress (poor help seekers).

2. Methods
2.1. Study design and procedures

The present study was an anonymous cross-sectional survey in
Japan of adolescent students in public junior high schools (7th-9th
graders, age range 12-15 years) and public senior high schools (10th-
12th graders, age range 15-18 years). The survey was conducted be-
tween 2008 and 2009 using a self-reported questionnaire. The principal
investigators of the study asked all heads and administrators of public
junior high schools in the city of Tsu and public junior high and senior
high schools in Kochi Prefecture to participate the survey. Of the 138 ju-
nior and 36 senior high schools invited, 47 (34%) junior and 30 (83%) se-
nior high schools participated.

Parents were informed of the research project by letter and asked to
notify the school if they did not want their child to participate. On the
day of the survey, students were also given the choice of opting out.
Each teacher reported the total number of students present and absent
on the day of the survey. The study was approved by the ethics commit-
tees of Tokyo Metropolitan Institute of Medical Science, Mie University
School of Medicine and Kochi Medical School.

2.2, Participants

Of 19,436 students in the relevant classes, 18,250 agreed to partici-
pate. Of the remainder, 798 were absent on the day of the survey and
388 declined to participate. Among those agreeing, 1,973 were excluded
from the analysis because of incomplete answers to questions regarding
psychotic-like experiences, self-awareness of mental distress, help-
seeking behaviours or demographic characteristics. Thus, responses
from 16,131 students were analysed (83.3% of all students in the rele-
vant classes). Of these students, 48.1% were male, and 51.9% were fe-
male. Their ages ranged from 12 to 18 years, with a mean age of
15.2 years (SD = 1.7 years).

2.3. Measures

The participants were asked to fill in an anonymous self-report ques-
tionnaire including questions about age, gender and the following
variables:

Psychotic-like experiences
Psychotic-like experiences (PLEs) were assessed by four items
adopted from the schizophrenia section of the Diagnostic Interview
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Schedule for Children (DISC-C) (Costello et al., 1982). These itemns
were previously used in a birth cohort study and have been found
to be good predictors of schizophrenia spectrum disorder in adult-
hood (Poulton et al., 2000). The items were (1) ‘Some people believe
that their thoughts can be read. Have other people ever read your
thoughts?’ (2) ‘Have you ever had messages sent especially to you
through the television or radio?’ (3) ‘Have you ever thought that
people are following you or spying on you?' (4) ‘Have you ever
heard voices that other people cannot hear?’ Possible responses
were ‘'no’, ‘yes, probably’ or ‘yes, definitely (only once or more than
once)’. We defined ‘yes, definitely’ as the presence of a hallucinatory
and delusional experience and ‘'no’ or ‘yes, likely’ as no experience.
We defined ‘adolescents with PLEs’ as adolescents who reported at
least one type of PLEs.

Help-seeking category: Self-awareness of mental distresses and help-
seeking behaviours

Self-awareness of mental distress (SAMD) and help-seeking behav-
iours (HSB) were assessed by the following question: ‘Are you cur-
rently consulting anyone to discuss your psychological stress or
mental health problems?’ Possible responses included ‘No, I do not
need to consult because I have no psychological stress or mental
health problems’ (No SAMD/No HSB); ‘Yes, I am currently in discus-
sion about my psychological stress or mental health problems’
(SAMD/HSB); and ‘No, I am not currently consulting anyone despite
having some psychological stress or mental health problems’
(SAMD/No HSB). The third response option (SAMD/No HSB) repre-
sented ‘poor help-seeking’. HSB was defined as help seeking with pro-
fessionals (i.e. general practitioners, psychiatrists, psychologists and
school nurses) and/or non-professionals (i.e. friends, family members,
and school teachers).

Suicidal ideation

Information about the presence or absence of current suicidal idea-
tion was collected by asking the following question: ‘Do you current-
ly have thoughts that your life is no longer worth living?’ The four
possible responses were ‘no’, ‘probably no’, ‘probably yes' and ‘yes’.
A response of ‘yes’ or ‘probably yes’ was regarded as the presence
of suicidal ideation.

Self-harm

Self-harm behaviours in the previous 12 months were assessed by
two questions. The first was ‘Have you intentionally hurt yourself
within the past year?’ Response options were ‘yes’ and ‘no’. Respon-
dents who answered ‘yes’ were then asked to provide a written de-
scription of the actual act. Based on the definition used in a previous
study (Hawton et al., 2002) and in a comparative study of seven
countries (Madge et al., 2008), self-harm was defined as an act
with a non-fatal outcome in which an individual deliberately did
one or more of the following: initiated behaviour (e.g., self-cutting,
jumping from a height), which was intended to cause self-harm;
ingested a substance in excess of the prescribed or generally recog-
nized therapeutic dose; or ingested a non-ingestible substance or
object. Classification of the episode as self-harm or otherwise was
based on independent ratings by two researchers using these
criteria. The kappa value for agreement between the two raters
was 0.83 (95% confidential interval [CI] 0.79-0.86). Any classification
discrepancies between the two raters were resolved by discussion.
GHQ-12

The GHQ-12 is one of the most widely used self-report measures for
assessing anxiety and depression (Goldberg et al., 1976). It has been
used and validated in younger samples as well as in adults (Kaneita
et al., 2007). Additionally, previous studies have established the
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validity and reliability of the Japanese version of the instrument (Doi
and Minowa, 2003). A four-point scale recoded into binary scoring
(0011) was used for the 12 GHQ items. Responses for each question
were added together to form a total score, with a range between 0
(best possible) and 12 (worst possible).

24. Statistical analysis

First, participants were divided into two groups, those with and
without PLEs. Second, both groups were further divided into three sub-
groups: a group without SAMD (and not having HSB by definition), a
group with both SAMD and HSB and a group with SAMD but without
HSB, yielding a total of six groups. Group 1 included those without
PLEs who did not have SAMD or HSB, Group 2 included those without
PLEs who had SAMD and HSB, Group 3 included those without PLEs
who had SAMD but not HSB, Group 4 included those with PLEs who
did not have SAMD or HSB, Group 5 included those with PLEs who had
SAMD and HSB and Group 6 included those with PLEs who had SAMD
but not HSB (‘poor help-seeking with PLEs’).

We examined whether there was any statistically significant differ-
ence in frequency of suicidal ideation and self-harm between the two
clusters defined by the presence or absence of PLEs. We also investigat-
ed whether there was any statistical difference in the prevalence of sui-
cidal ideation and self-harm among the three help-seeking categories
within each of the two groups with and without PLEs. Tests were carried
out using logistic regression analysis based on two different models. In
the first model, only the main effect of the PLE factor on suicidal ideation
or self-harm was tested. The second model set Group 1 (those with no
PLEs, SAMD or HSB) as a reference group, and five dummy variables in-
dicating group membership were included to evaluate the effects of
PLEs and help-seeking factors on suicidal ideation and self-harm. We
additionally adjusted for three covariates, age, sex and depression/anx-
iety assessed by GHQ-12. There were 32 incomplete answers to ques-
tions about suicidal ideation and 284 concerning self-harm

behaviours. Thus, we used the data of 16,099 adolescents for suicidal
ideation and 15,847 for self-harm in the logistic analyses. We confirmed
that the frequency of missing data about suicidal ideation was equal in
the two sexes and not related to age. In the case of self-harm, the fre-
quency of missing data was not related to age, but it was higher
among male participants. All statistical analyses were conducted using
the Statistical Package for Social Sciences (SPSS), version 20.0 for Win-
dows (SPSS Inc., Tokyo, Japan). A p-value < 0.05 was considered statisti-
cally significant.

3. Results
3.1. Prevalence of poor help seekers with PLEs

The distribution of 16,131 adolescents in the six groups defined by
the presence of PLEs, SAMD and HSB is shown in Fig. 1. Demographic
characteristics for each group are reported in Table 1. Regardless of
the presence of PLEs, more girls than boys reported SAMD (in Group
2, Group 3, Group 5 and Group 6) and HSB (in Group 2 and Group 5).

The prevalence of PLEs in the total sample was 14.3% [n = 2,313:
941 boys (40.7%) and 1,372 girls (59.3%)]. Of the 2,313 adolescents
with PLEs, 660 (28.5% of adolescents with PLEs) answered ‘I am not cur-
rently consulting anyone despite having some psychological stress or
mental health problems’ (Group 6). Among the adolescents with PLEs
and SAMD, 38.1% (660 out of 1,731) did not seek any help.

3.2 Risk for suicidal ideation and self-harm in each group

Table 2 shows the prevalence of suicidal ideation and self-harm in
each group defined by psychotic-like experiences and conditions of
self-awareness of mental distress and help-seeking behaviours. Analysis
based on the first regression model showed that the frequency of suicid-
al ideation (p < .001) and self-harm (p < .001) were significantly higher
in those with PLEs than in those without. These significant differences

Total Sample
N=16,131
(100.0%)

No PLE PLE
N=13_818 N=2,313
(85.7%) (14.3%)
No SAMD/ SAMD/ SAMD/ No SAMD/ SAMD/ SAMD/
No HSB HSB No HSB No HSB HSB No HSB
N = 6,924 N=4,511 N=2,383 N =582 N = 1,071 N =660
(42.9%) (28.0%) (14.8%) (3.6%) (6.6%) (4.1%)
AY 4 N\ \ { N\
Group 1 Group 2 [ Group 3 Group 4 [ Group 5 } [ Group 6 ]
J\ J J \, S~

Abbreviations: PLEs, Psychotic-like experiences; SAMD, Self-awareness of mental distress; HSB, Help-seeking behaviour.

Fig. 1. Participants were divided into two clusters and six groups defined by psychotic-like experiences and condition of self-awareness of mental distress/help-seeking behaviours. Ab-
breviations: PLEs, psychotic-like experiences; SAMD, self-awareness of mental distress; HSB, help-seeking behaviour.
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Table 1
Demographic characteristics and GHQ-12 total score in each group defined by psychotic-like experiences and conditions of self-awareness of mental distress and help-seeking behaviours
(n = 16,131).
Group (n) Condition in each group Demographic Characteristics GHQ-12 total score
PLEs Self-awareness/help-seeking Age Female Mean (SD)
Mean (SD) n(%)

Group 1 (6,924) No PLEs No SAMD/No HSB 15.1(1.7) 2,667 (38.5) 1.77 (2.04)

Group 2 (4,511) No PLEs SAMD/HSB 154 (1.7) 3,015 (66.8) 4.39 (2.95)

Group 3 (2,383) No PLEs SAMD/No HSB 154 (1.7) 1,293 (54.3) 5.55 (3.04)

Group 4 (582) PLEs No SAMD/No HSB 14.8 (1.7) 261 (44.8) 2.75 (2.53)

Group 5 (1,071) PLEs SAMD/HSB 152 (1.7) 742 (69.3) 5.96 (3.08)

Group 6 (660) PLEs SAMD/No HSB 15.0 (1.7) 391(59.2) 7.07 (3.11)
Abbreviations: GHQ-12, 12-Item General Health Questionnaire; PLEs, psychotic-like experiences; SD, standard deviation; SAMD, self-awareness of mental distress; HSB, help-seeking
behaviours.

Table 2
Prevalence of suicidal problems in each group defined by psychotic-like experiences and conditions of self-awareness of mental distress and help-seeking behaviours.

Group Condition in each group Suicidal ideation (SI) Self-harm (SH)

PLEs Self-awareness of mental distress/help-seeking Without S, n (%) With SI, n (%) Without SH, n (%) With SH, n (%)

Group 1 No PLEs No SAMD/ No HSB 6704 (96.9) 211 (3.1) 6793 (99.1) 62 (0.9)

Group 2 No PLEs SAMD/ HSB 3999 (88.8) 504 (11.2) 4249 (95.9) 181 (4.1)

Group 3 No PLEs SAMD/ No HSB 1791 (75.3) 588 (24.7) 2193 (94.7) 123 (5.3)

Group 4 PLEs No SAMD/ No HSB 531(91.2) 51(8.8) 560 (98.1) 11 (1.9)

Group 5 PLEs SAMD/ HSB 796 (74.7) 269 (25.3) 895 (86.0) 146 (14.0)

Group 6 PLEs SAMD/ No HSB 392 (59.8) 263 (40.2) 538 (84.9) 96 (15.1)

Total 14213 (88.3) 1886 (11.7) 15228 (96.1) 619 (3.9)

Abbreviations: PLEs, psychotic-like experiences; SD, standard deviation; SAMD, self-awareness of mental distress; HSB, help-seeking behaviours.

remained even after controlling for the effects of age, sex and level of de-
pression and anxiety [suicidal ideation (p <.001) and self-harm
(p <.001)]. The second logistic regression analysis showed that fre-
quencies of suicidal ideation and self-harm were significantly different
among the six groups, with the exception of self-harm behaviours be-
tween Group 5 (those with PLEs, SAMD and HSB) and Group 6 (those
with PLEs and SAMD but without HSB) (p = 0.57). Regarding this
point, Tables 3 and 4 summarize results of group differences among
six groups in suicidal ideation and self-harm. The group of adolescents
with PLEs who had SAMD but not HSB (Group 6: ‘poor help-seeking’)
had the highest risk of suicidal ideation as well as self-harm among all
six groups, at nearly 21-fold increased odds of suicidal ideation (OR,
21.3; 95% Cl, 17.3-26.2) and self-harm (OR, 19.6; 95% (I, 14.0-27.2)
compared with Group 1 (the reference group of adolescents without
PLEs who did not have SAMD and did not engage in HSB). Odds in
Group 6 were 16-20 times higher than in the reference group for suicid-
al ideation and self-harm even after controlling for age and sex. These
ORs were attenuated after additional adjustment for affective symp-
toms, but they remained statistically significant (Tables 3 and 4). All
groups except Group 4 (self-harm behaviours in those with PLEs but
without SAMD) reported significantly raised odds of suicidal problems
in comparison to the reference group, even after adjusting for sex, age

Table 3
Risk for current suicidal ideation in each group.

and level of affective symptoms. On the whole, the highest odds of sui-
cidal problems were found in those with PLEs and SAMD, regardless of
HSB (Group 5 and Group 6); those with PLEs and SAMD without HSB
(Group 6) had higher odds of suicidal ideation than those with this com-
bination with HSB (Group 5), although odds of this outcome in the latter
group were still over double those of the reference group. Furthermore,
the odds of self-harm was equally high in those with PLEs and SAMD,
whether with HSB (OR = 4.6, 95% (I 3.3-6.5) or without HSB (OR =
4.3,95% C13.0-6.3).

4. Discussion

This large general population survey is the first to investigate the
prevalence of poor help seekers with PLEs in a general population of ad-
olescents, and the association between risk of suicidal problems and
help-seeking condition in adolescents with PLEs. It should be noted
that over a third (38%) of adolescents with both PLEs and self-
awareness of mental distress, with significantly elevated risk of suicidal
problems, did not seek any help (poor-help-seeking status). The risk of
both suicidal ideation and self-harm among poor help seekers with PLEs
was elevated by nearly 20-fold compared to the reference group of ad-
olescents who did not have PLEs, recognized no mental distresses, and

Groups (n) Condition in each group Risk for current suicidal ideation
PLEs Self-awareness/help-seeking Unadjusted OR OR, adjusted for sex and age OR, adjusted for sex,
age and GHQ score

OR 95% Cl P-value OR 95% Cl P-value OR 95% Cl P-value
Group 1 (6,915) No PLEs No SAMD/No HSB 1.0 1.0 1.0
Group 2 (4,503) No PLEs SAMD/HSB 4.0 3.4-4.7 <0.001 3.7 3.1-44 <0.001 14 1.2-1.7 <0.001
Group 3 (2,379) No PLEs SAMD/No HSB 104 8.8-12.3 <0.001 9.9 8.4-11.7 <0.001 2.8 23-34 <0.001
Group 4 (582) PLEs No SAMD/No HSB 3.1 22-42 <0.001 3.1 2.2-42 <0.001 2.1 1.5-2.9 <0.001
Group 5 (1,065) PLEs SAMD/HSB 10.7 8.8-13.0 <0.001 10.0 8.3-12.3 <0.001 25 2.0-3.1 <0.001
Group 6 (655) PLEs SAMD/No HSB 213 17.3-26.2 <0.001 201 16.8-25.5 <0.001 338 3.0-49 <0.001

Abbreviations: SAMHD, self-awareness of mental health distress; HSB, help-seeking behaviours; PLEs, psychotic-like experiences; GHQ-score, total score of 12-Item General Health Ques-

tionnaire; OR, odds ratio; Cl, confidence interval.
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Table 4
Risk for self-harm behaviours in each group.

Groups (n) Condition in each group Risk for self-harm behaviour in previous 12 months
PLEs Self-awareness/help-seeking Unadjusted OR OR, adjusted for sex and age OR, adjusted for sex,
age and GHQ-score

OR 95% (1 P-value OR 95% Cl P-value OR 95% Cl P-value
Group 1 (6,855) No PLEs No SAMD/No HSB 1.0 1.0 1.0
Group 2 (4,430) No PLEs SAMD/HSB 47 3.5-6.2 <0.001 33 2.5-4.5 <0.001 1.6 1.2-2.2 0.002
Group 3 (2,316) No PLEs SAMD/No HSB 6.1 45-84 <0.001 5.0 3.7-6.9 <0.001 1.9 13-26 <0.001
Group 4 (571) PLEs No SAMD/No HSB 2.1 1.1-4.1 <0.001 21 1.1-39 0.03 16 0.8-3.1 0.164
Group 5 (1,041) PLEs SAMD/HSB 17.9 13.2-24.2 <0.001 13.0 9.5-17.7 <0.001 4.6 3.3-6.5 <0.001
Group 6 (634) PLEs SAMD/No HSB 19.6 14.0-27.2 <0.001 16.1 11.5-22.4 <0.001 43 3.0-63 <0.001

Abbreviations: SAMD, self-awareness of mental distress; HSB, help-seeking behaviours; PLEs, psychotic-like experiences; GHQ-score, total score of 12-Item General Health Questionnaire;

OR, odds ratio; Cl, confidence interval.

therefore did not engage in help-seeking behaviours. Suicidal problems
were significantly elevated in those with PLEs, regardless help-seeking
status, which is consistent with several studies in the general population
(Nishida et al., 2008, 2010; Saha et al., 2011; Kelleher et al,, 2012). In the
present study, the associations between PLEs and suicidal problems re-
main significant after controlling for the level of anxiety and depression.

We observed a heightened risk of suicidal ideation in the poor-help-
seeking groups regardless of PLEs (Group 3 and Group 6). Previous stud-
ies have reported the ‘help-negation effect’ of suicidal ideation, referring
to help avoidance or refusal (Wilson et al., 2011). Recent research has
suggested that suicidal thoughts and feeling may act as barriers to re-
source utilization, thus serving as significant obstacle to effective suicide
prevention (Barnes et al., 2001). The poor help seekers with PLEs who
have elevated risk of suicide and been help-negation status are more
likely to be left unsupported and untreated (Evans et al, 2005;
Michelmore and Hindley, 2012), which would predict poorer social
and mental health outcome including the onset of clinical psychosis.

Risk of self-harm was high in the groups of adolescents with both
PLEs and SAMD regardless of HSB in our current study (Group 5 and
Group 6). One previous study focusing on help-seeking young people
who met ultra-high risk (UHR) criteria for psychosis demonstrated
that nearly 20% of that group had engaged in serious self-harm during
the time they were in contact with a specialized service (Hutton et al.,
2011). As the majority of help-seeking individuals who are at high risk
of developing psychosis have psychotic-like symptoms (Fusar-Poli
et al., 2014), they might be a similar population to Group 5 in our
study. Our result indicated that the risk of self-harm was also very
high in poor-help seekers (Group 6) with PLEs, who might be less likely
to engage in such a professional services.

In terms of prevention for suicide and clinical psychosis, our results
suggest the need for increased attention for the individuals with poor
help seekers with PLEs in the community. As the poor help seekers
with PLEs have already had a self-awareness of mental distress, it
might be appropriate to make the best efforts to attenuate “help-nega-
tion” (Yakunina et al.,, 2010), rather than to have a public campaign to
increase vigilance in the community for psychotic-like symptoms. How-
ever, given our finding that those with PLEs but without self-awareness
of mental distress are also a high-risk group for suicidal ideation, it will
be important to investigate strategies that could provide help-seeking
opportunities in this group, as well as in those with poor-help-seeking.

Several methodological limitations should be noted. First, despite
endeavouring to recruit as many adolescents as possible from the target
population, we cannot rule out effects of absenteeism and non-
responding on frequency of suicidal problems, psychotic-like experi-
ences, and help-seeking behaviours. It is known that suicidal problems
are more common in those with truant behaviour (Bjarnason and
Thorlindsson, 1994). Second, while we had good compliance among
high schools (83%) in Kochi Prefecture, this was less the case in Tsu
City and Kochi prefecture, where 47 (34%) of the 138 junior high schools
agreed to participate. This was due to a rejection decision by the Educa-
tional Committee in Kochi Central City, which supervises most junior
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high schools in our targeted regions. Third, information was not avail-
able about further confounding factors which may be associated suicidal
problems, such as socioeconomic status, family circumstances
(Fergusson et al., 2000; Agerbo et al., 2002; Aschan et al., 2013) and per-
sonality (Portzky et al,, 2005; Blasco-Fontecilla et al., 2009). Finally, we
used a cross-sectional sample and, therefore, were not able to identify
causal relationships between suicidal problems and PLEs, SAMD and
HSB. Hence, in the future, follow-up studies will need to address these
issues.
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Study Objectives: The efficacy of cognitive behavioral
therapy for insomnia (CBT-1) has been suggested for insomnia
concomitant with depression, but its impact on quality of life
(QoL) has not been adequately evaluated. The study aimed
to determine which aspects of QoL could be affected by CBT-I
and how any changes in QoL were mediated by changes in
insomnia and depression.

Methods: We conducted a 4-week randomized controlled trial
with 4-week follow-up in outpatient clinics in Japan. Thirty-
seven patients with DSM-IV diagnosis of major depressive
disorder concomitant with chronic insomnia were randomly
assigned to the treatment-as-usual (TAU) alone arm or the
TAU with brief behavioral therapy for insomnia (TAU plus
psychotherapy) arm using modified CBT-l consisting of 4
weekly individual sessions. We evaluated QoL using norm-
based scoring of the Short Form-36 at baseline and at 8 weeks.
We also examined associations between QoL subscales and
remission in insomnia or depression while controlling for
baseline scores of the entire sample.

Results: We tested group effects while controlling for baseline
scores. TAU plus psychotherapy resulted in significantly better
scores on physical functioning (p = 0.006), social functioning
(p = 0.002), and mental health (p = 0.041) subscales than
TAU alone at 8 weeks. Patients with either remitted insomnia
or depression showed higher QoL scores than non-remitted
patients; scores approximated those within the normal range.
Conclusions: For patients with insomnia in depression,
adding CBT-I to TAU can produce substantive benefits in some
aspects of QoL.

Trial Registration: ClinicalTrials.gov Identifier; NCT00610259,
http://www.clinicaltrials.gov/

Keywords: Depressive disorder, sleep initiation and
maintenance disorders, behavior therapy, quality of life
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nsomnia occurs comorbidly with many, if not most, Axis I

disorders. Estimated concordance rates for depression are
as high as 80% to 90% in untreated patients.'” Even after
achieving remission from depression, half of these patients still
suffer from residual insomnia.> Moreover, persistent insomnia
might be a risk factor for depression relapse.*

Insomnia is not only associated with difficulty initiating
and maintaining sleep, but also a variety of daytime sequelae
including fatigue, sleepiness, poor concentration and memory,
mood disturbance, and impaired interpersonal functioning and
work performance, all of which lead to deterioration in quality
of life (QoL). QoL refers to both subjective life satisfaction and
objective indicators such as health status and external life situ-
ations.’ Assessment of QoL is important for any psychiatric or
medical disorder because impaired QoL is typically cited as
the impetus for seeking treatment.® QoL is severely impaired
in patients with depression, as well as in those with comorbid

BRIEF SUMMARY

Current Knowledge/Study Rationale: The efficacy of cognitive be-
havioral therapy for insomnia (CBT-1) has been suggested for insomnia
concomitant with depression. However, its impact on quality of life (QoL)
has not been adequately evaluated.

Study Impact: For patients with insomnia in depression, adding CBT-I to
TAU can produce substantive benefits in some aspects of QoL. Patients
with either remitted insomnia or depression showed higher QoL scores
than non-remitted patients.

insomnia.” According to a study on QoL outcomes, insomnia
in depression is associated with increasing problems with daily
living and role functioning.?

Pharmacological and psychological therapies have been used
in the treatment of insomnia. Although benzodiazepines have
not been formally studied for their impact on QoL,” benzodi-
azepine receptor agonists (BZRAs) appear to be efficacious
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for patients with primary insomnia given the QoL outcomes of
previous randomized controlled trials (RCTs).>!° In addition,
several RCTs have investigated the QoL outcomes of psycho-
therapy for primary insomnia. Various psychotherapy interven-
tions have been tested including problem-solving therapy,'' but
cognitive behavioral therapy for insomnia (CBT-I) has been a
frequently selected intervention strategy, with reported post-
intervention improvements in not only sleep quality but also
QoL outcomes. '?

Inregard to insomnia concurrent with depression specifically,
QoL outcomes from RCTs employing BZRAs in combination
with antidepressants have been reported.'>" As for psycho-
therapy, several previous trials including ours have confirmed
the efficacy of CBT-I in insomnia in depression.'*!® However, to
the best of our knowledge, no previous trials on psychotherapy
for insomnia in depression have reported QoL outcomes, and
which aspects of QoL can be changed by psychotherapy are as
yet unknown. Moreover, even if QoL outcomes were found to
be improved after psychotherapy, questions would still remain
as to whether improvement in insomnia or improvement in
depression led to better QoL.

Against this background, this study aimed to examine which
aspects of QoL changed among patients with insomnia in
depression treated with psychotherapy. To do so, we analyzed
data obtained in an RCT on brief behavioral therapy for
insomnia in depression, using a modified standardized form
of CBT-I consisting of 4 weekly individual sessions.'® We also
explored the degree to which changes in depression and sleep
outcomes contributed to changes on the QoL subscales.

Participants

We recruited patients from February 18, 2008, to April 9,
2009, at 3 psychiatric outpatient departments in Japan. The
entry criteria were as follows: (1) refractory depression, defined
as currently partially remitted, mild, or moderate major depres-
sive disorder (diagnosed with DSM-1V), even after being on
maximum doses of 2 types of antidepressants > 4 weeks each
for the index episode; (2) chronic comorbid insomnia; (3) a
score between 8 and 23 on the 17-item GRID-HAMD'; and (4)
a score > 8 on the Insomnia Severity Index (ISI).'* Patients
were allowed to continue any psychotropic medications other
than methylphenidate or modafinil (due to their probable stimu-
lating effects), including antidepressants and hypnotics and
prescriptions for medical conditions.

Study Design and Interventions

Participants were individually randomized to 2 arms:
treatment-as-usual (TAU) alone (control) and TAU plus brief
behavioral therapy for insomnia (TAU plus psychotherapy).
The psychotherapy, based on CBT-I, consisted of 4 weekly
individual sessions of approximately 50 min each.?! Although
the number of sessions in this study were fewer than the 6 to
8 offered in traditional CBT-I, previous trials have indicated
the efficacy of brief versions of CBT-I in patients with primary
insomnia, older adults with chronic insomnia, and patients with
alcoholism and insomnia.?®¢ The treatment regimen was highly
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structured and included modules on sleep hygiene education, an
introduction to the behavioral model of insomnia, sleep restric-
tion, stimulus control, sleep titration, and relapse prevention.!¢
Five psychiatrists and a psychiatric nurse provided the psycho-
therapy, and they received a written manual describing the
regimen. Before the study began, they participated in a 2-day
intensive training course on the psychotherapy, and thereafter
received ongoing monthly supervision. Patients assigned to
TAU plus psychotherapy arm were asked to self-administer
these skills after intervention sessions ended at 4 weeks until
the final assessment conducted at 8 weeks.

In the TAU-alone sessions, patients met individually with
a psychiatrist once every 2 weeks to discuss their depressive
symptoms and insomnia and to obtain medication. Each session
typically lasted 10 minutes. We prohibited changes in type and
dosage of medication during the first 4 weeks of the study
unless depression rapidly worsened. Physicians were allowed
to discuss sleep hygiene (as defined in the study handout) with
the patients but not sleep restriction or stimulus control for
insomnia.

Assessment Measures

We assessed patients at baseline and at 4 and 8 weeks, but
collected QoL data only at baseline and at 8 weeks. Patients
who discontinued the intervention were still asked to complete
the assessments.

We evaluated QoL using Short Form 36 (SF-36), which
consists of 8 subscales (physical functioning, role limitations
due to physical health problems [role physical], bodily pain,
general health perception, vitality, social functioning, role limi-
tations due to emotional health problems {role emotional], and
mental health).?”* We did not calculate 2 global scales (mental
health and physical health subscales), based on research that
QoL assessment should comprise at least the following 4
domains: physical functional status, disease and treatment-
related physical symptoms, psychological functioning, and
social functioning.? For all the SF-36 subscales, we used norm-
based scoring for the general Japanese population (mean, 50,
SD, 10). The scale has no units, and scores can theoretically
range from O to 100. Higher scores indicate better health. We
assessed insommia using the ISI. For depression, the GRID-
HAMD was evaluated through face-to-face semi-structured
interviews by raters at each assessment. For these 2 variables,
higher scores indicated worse status. Patients were considered
insomnia remitters when their ISI score was < 8, and depression
remitters when their 17-item HAMD score was < 8.303!

Data Management and Analysis

Before the study began, we calculated the number of patients
who should be included in the study based on a power anal-
ysis conducted on the ISI scores.'® The dependent outcomes of
this study were the 8 SF-36 subscales. For all these subscales,
we used analysis of covariance to test group effects between
TAU plus psychotherapy and TAU alone while controlling
for baseline scores. Moreover, we tested mean differences in
QoL subscales between non-remitters (no remission in either
insomnia or depression) and remitters (remission in insomnia
and/or depression) while controlling for baseline scores of the
entire sample. For subscales where significant superiorities
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Characteristic
Age, mean (SD), year
Sex, No. (%)
Female
Male
Occupation, No. (%)
Employed, full time
Employed, part time
Homemaker
Unemployed
Duration of treatment for index episode, mean (SD), month
Insomnia Severity Index, mean (SD)
Hamilton Depression Rating Scale, mean (SD)
SF-36: Norm-based Scoring
Physical functioning, mean (SD)
Role-physical, mean (SD)
Bodily pain, mean (SD)
General health perception, mean (SD)
Vitality, mean (SD)
Social functioning, mean (SD)
Role-emotional, mean (SD)
Mental health, mean (SD)

Table 1—Clinical characteristics of participants at baseline

Psychotherapy + TAU TAU alone All Patients
(n=20) (n=17) (N=37)
52.9 (11.6) 47.8(10.1) 50.5 (11.1)

15 (75.0) 8(47.1) 23 (62.2)
5(25.0) 9(52.9 14 (37.8)
3(15.0) 6 (35.3) 9 (24.3)
3(15.0) 3(17.6) 6(16.2)

11 (55.0) 5(29.4) 16 (43.2)
3(15.0) 3(17.6) 6(16.2)

18.1 (11.1) 27.8 (46.5) 22.5(324)
15.3 (4.7) 174 (3.3) 16.3 (4.2)
15.0 (3.6) 16.8 (4.2) 15.8 (3.9)
412(13.2) 40.6 (15.4) 41.0 (14.1)
37.1(16.3) 32.2 (16.4) 34.9 (16.3)
46.0 (10.0) 43.1(13.9) 44.7 (11.9)
40.2 (5.8) 33.6 (9.5) 37.2(8.3)
39.0 (94) 31.2(7.6) 354 (9.4)
40.3 (15.9) 32.3(19.2) 36.7 (17.7)
37.6 (15.6) 31.1(14.7) 34.6 (15.4)
38.9 (11.5) 29.9 (9.5) 34.7 (11.4)

TAU, treatment as usual.

were observed in remitters, we used a multiple linear regres-
sion model to determine if changes in the ISI and HAMD scores
(baseline to 8 weeks) mediated changes in the QoL subscales by
entering both scores into the model. We set a p-value < 0.05 to
test the null hypothesis without correcting for multiple tests to
avoid B (type II) rather than a (type I) errors because this was
the first study to investigate QoL outcomes in psychotherapy for
insomnia concomitant with depression. To avoid multiple tests,
we did not conduct statistical tests to detect baseline differences
between the two arms. Also, our decision to adjust for baseline
data in RCTs should not depend upon statistical significance of
baseline differences.’? We computed inferential statistics using
SPSS for Windows 21.0.

The ethics committees of all the recruiting centers approved
the protocol in this study. Study staff introduced the purpose,
procedures, and potential risks or discomforts of the study to
those who satisfied eligibility criteria by using the standard
informed consent form which emphasized that all potential
participants who declined to participate or otherwise did not
participate were eligible for usual treatment, and were not
disadvantaged in any other way by not participating in the
study. Following this explanation, all participants in the study
provided written informed consent.

Thirty-seven patients satisfied the eligibility criteria, among
whom 20 were randomly assigned to TAU plus psychotherapy
arm and 17 to TAU alone arm. Table 1 summarizes the partici-
pants’ clinical characteristics at baseline. During the study,

antidepressant dosage was changed for 2 participants in each of
the 2 groups. Hypnotic dosage was changed for 2 participants
in TAU plus psychotherapy group, and none in the TAU alone
group. We observed no statistically significant between-group
differences in defined daily doses® of either drug for either
class of medication. One subject in TAU plus psychotherapy
arm and one in TAU alone arm were admitted to the hospital
due to exacerbation of depression. Nevertheless, no data were
missing because all participants completed all the study assess-
ments at 8 weeks.

Although we did not intend to perform any statistical tests
to compare pre- and post-scores, data for all subjects were
available at baseline and at 8 weeks. Mean scores of all SF-36
subscales increased in the psychotherapy plus TAU group at
the 8-week follow-up, whereas mean scores in 3 subscales
decreased in the TAU alone group: physical functioning, role
physical, and social functioning. At 8 weeks, psychotherapy
plus TAU resulted in significantly higher subscale scores for
physical functioning (p = 0.006), social functioning (p = 0.002),
and mental health (p = 0.041) than TAU alone (Figure 1). The
other subscales tended to favor the psychotherapy plus TAU
arm, but differences were not statistically significant.

Among all 37 participants, 13 remitted at 8 weeks (2 [10%)]
in the psychotherapy plus TAU group and 0 in the TAU alone
group for insomnia only, 2 [10%] and 1 [6%] for depres-
sion only, and 8 [40%] and O for both insomnia and depres-
sion, respectively). Aggregated remitters in insomnia and/or
depression showed significantly higher QoL subscale scores
for physical functioning (p = 0.033), role physical (p = 0.003),
general health perception (p = 0.008), vitality (p = 0.001),
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social functioning (p < 0.0005), role emotional (p = 0.027), and
mental health (p = 0.005) than those in non-remitters, except
the bodily pain subscale (p = 0.067) (Figure 2). Mean scores
of all QoL subscales in remitters were around 50 (equiva-
lent to mean scores of a normal sample in Japan). In analyses
exploring mediation of insomnia and depression symptoms to
QoL, changes in ISI scores contributed to changes on the vitality
subscale (p = 0.027), and changes in HAMD scores contrib-
uted to changes on subscales for role emotional (p = 0.031)
and mental health (p = 0.021) (Table 2). No other changes in
insomnia or depression outcomes contributed to the significant
changes on these subscales.

To our knowledge, this study is the first to report QoL
outcomes based on an RCT with CBT-I in treatment refractory
patients with depression. We found that, although not all SF-36
components were affected, insomnia treatment improved func-
tioning in both physical and social situations and mental health
status. Associations between remission and QoL subscales in
the entire sample (N = 37) indicated significantly better QoL

Figure 1—SF-36 Norm-Based Subscales and Allocation
Status at 8 weeks

707 PAbBTi + TAU
50 . [I7AU alone
0 S N O
40 %Z 7 | %g | P ] v V?
w %%% §§ ;2 i
ol 0N B
LR R
NN
PE RP BP GH VI SF RE WH

SF-36 Subscales

*p <0.05. Abar and an error bar indicate a mean and a standard deviation,
respectively. bBTi, brief behavioral therapy for insomnia; BP, bodily
pain; GH, general health perception; MH, mental health; PF, physical
functioning; RE, role emotional: RP, role physical; SF, social functioning;
TAU, treatment as usual; VT, vitality

scores in remitters than those in non-remitters, and were within
the normal range on almost all subscales. The bodily pain
subscale revealed no significant difference because the mean
score even at baseline was most likely not far from the normal
range in both arms. For some of QoL, improvement was asso-
ciated with improvement in insomnia or in depression. These
aspects included vitality associated with insomnia, and role
emotional and mental health with depression.

As for primary insomnia, a previous trial'? investigated
changes in various QoL aspects by examining the efficacy
of CBT-I in patients with primary insomnia and long-term
hypnotic drug use, and found that those treated with CBT-I had
better outcomes than those without this additional treatment in
SF-36 dimensions of vitality at 3 months and physical func-
tioning and mental health at 6 months. For pharmacotherapy,
patients treated with BZRAs had significantly better QoL
scores than those with placebo at 6 months in SF-36 domains
of role physical, bodily pain, general health perception, vitality,
and social functioning.”® Similarly, the same drug led to better
QoL scores than a placebo during a 2-week study on the
domains of the 16-item Quality of Life Enjoyment and Satis-
faction Questionnaire (Q-LES-Q),>* including physical health,
mood, household activities, leisure time activities, and medi-
cation.’ As mentioned above, no psychotherapy trials reported
QoL outcomes for insomnia concomitant with depression. The
efficacy of pharmacotherapy on QoL outcomes remains contro-
versial, given that one trial has been for BZRAs and antidepres-
sants'? and the other against them.' Our results and those of
previous studies lead us to conclude that adding psychotherapy
to usual clinical care could produce statistically significant and
clinically substantive added benefits in some aspects of QoL
in patients with insomnia in depression, as shown in previous
trials on primary insomnia. Above all, the present study is the
first randomized trial investigating the efficacy of CBT-I in
Japan. We believe our results will contribute to further dissemi-
nation of the therapy in Japan.

As for associations between QoL improvements in insomnia
and depression, the recovery process was initially hypothesized
to occur in the following order: (1) psychotherapy alleviated
insomnia, (2) better sleep reduced severity of depression, and
(3) better mood improved physical and mental functioning
in daily life. Behind these assumptions, we speculated that
improvement in QoL was better explained by changes in

Table 2—SF-36 subscales and regression coefficients for insomnia and depression variables

ISl HAMD

SF-36 subscales Adjusted R? B (SE) beta B (SE) beta
Physical functioning 22.2% -0.37 (0.35) -0.21 -0.44 (0.24) -0.36
Role physical 0.5% 0.30 (0.56) 0.12 -0.53 (0.38) -0.30
Bodily pain NA
General health perception 14.4% -0.23 (0.29 0.17 -0.30 (0.19) -0.31
Vitality 37.4% -0.62 (0.27 -0.40* -0.32 (0.18) -0.30
Social functioning 5.8% -1.15(0.63 -0.39 0.20 (0.42) 0.10
Role emotional 8.9% 0.43 (0.47 0.19 -0.71(0.32) -0.47*
Mental health 16.3% 0.08 (0.36 0.05 -0.60 (0.25) -0.49*

*p < 0.05. HAMD, Hamilton Depression Rating Scale; IS!, Insomnia Severity Index; NA, not applicable.
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the results. Moreover, long-term consequences remain unclear
because we evaluated patients for no more than 8§ weeks. Further
replication studies with a larger sample and longer follow-up
period are needed to evaluate outcomes with more confidence.
Second, we cannot state whether psychotherapy itself or careful
patient monitoring was responsible for improvement in QoL
outcomes. However, our aim was to examine the added value of
psychotherapy to usual clinical care, not the efficacy of psycho-
therapy itself. Third, we set a significance level of p-values at
0.05, although this definition was applied many times during
analysis and might have led to errors in multiple comparisons.
Although we did this to avoid p (type 1) rather than o (type I)
errors, again, a further replication study with a larger sample and
an appropriate threshold for statistical significance is needed.

On the other hand, the strengths of our study include our
patient follow-ups in which there were no missing data, which
produced robust results. Moreover, we reported eight subdo-
mains of QoL even though previous reports often aggregated
QoL into one'® or two scales (mental health and physical
health subscales).® Studies have indicated that QoL assess-
ments should comprise at least four domains, as we stated in
the Methods section.? We believe that our decision to employ
eight subdomains is in line with this recommendation. All of
these strengths should contribute to the greater applicability
and feasibility of our findings.

In conclusion, adding psychotherapy to usual clinical care
can produce clinically substantive benefits in some aspects of
QoL in treating patients with insomnia in depression.
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Abstract

Purpose: To examine whether interpersonal violence perpetration and violence toward objects are associated with body
mass index (BMI), body weight perception (BWP), and repeated weight-loss dieting in female adolescents.

Methods: A cross-sectional survey using a self-report questionnaire was performed evaluating interpersonal violence
perpetration, violence toward objects, the number of diets, BMI, BWP, the 12-item General Health Questionnaire (GHQ-12),
victimization, substance use, and other psychosocial variables among 9,112 Japanese females aged between 12-18 years.
Logistic regression analysis was conducted to analyze the contribution of BMI, BWP, and weight-control behavior to the
incidence of violent behavior, while controlling for potential confounding factors.

Results: The number of diets was associated with both interpersonal violence perpetration (OR=1.18, 95% Cl 1.08-1.29, p<
0.007) and violence toward objects (OR=1.34, 95% Cl 1.24-1.45, p<<0.001), after adjusting for age, BMI, BWP, the GHQ-12
total score, victimization, and substance use. In terms of BMI and BWP, the “overweight” BWP was associated with violence
toward objects (OR=1.29, 95% Cl 1.07-1.54, p<<0.05). On the other hand, the “Underweight” and “Slightly underweight”
BMI were related to violence toward objects [(OR=1.28, 95% Cl 1.01-1.62, p<<0.05) and (OR=1.27, 95% Cl 1.07-1.51, p<
0.05), respectively]. The “Underweight” BWP was related to interpersonal violence perpetration (OR=2.30, 95% Cl 1.38-3.84,
p<0.05).

Conclusions: The cumulative number of diets is associated with violent behavior in female adolescents. In addition,
underweight BMI and extreme BWP are associated with violent behavior.
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Introduction

Violence among young people is a major social issue around the
world [1,2]. In the United Sates, 32% of high school students are
involved in a physical fight and no fewer than 19% of female
students physically abused someone at least once in the previous
year [3]. The annual statistical survey for problematic behaviors of
Japanese students shows that the incidence of violent behavior,
such as interpersonal violence perpetration and property destruc-
tion, has risen approximately 1.5 times in the past decade [4].
Physical violence is likely to impair the quality of life of adolescents
in family environment, peer relationships, and school perceptions
[5]. The risk factors behind violence may include low academic
performance [6,7], parent—child and peer relationship [8-10],
victimization [7,10], illegal drug use [6,7,9,10], smoking [11],
illegal alcohol consumption [6,8,10], and adolescent psychiatric
disorders such as depression [8], attention-deficit/hyperactivity
disorder (ADHD) and conduct disorder [9,12].

Weight-loss dieting is a frequent behavior among adolescents in
industrialized countries, regardless of their race or nationality
[2,3]. The prevalence of dieting is positively associated with a
higher BMI [13]. More females than males have frequent
experiences of dieting, across junior and senior high school
students of all ages [2,13,14]. The reason for the difference
between genders is that female adolescents commonly have much
greater body-image dissatisfaction than their male counterparts
[14-16). Moreover, 13% of female dieters engage in maladaptive
weight-loss behaviors (self-induced vomiting and binge eating) in
the United States [13]. Exposure to violence, especially during
childhood [17,18], and several adolescent psychiatric disorders
(e.g., depression [13,19] or ADHD [20,21]) also influence BMI,
BWP or weight-control behavior negatively.

Chronic dieting can cause negative effects on physical and
mental health [22]. It can result in delayed growth [23], electrolyte
imbalance, cardiac dysfunction [24], and morbidity due to
nutritional deficiencies such as iron deficiency anemia [22,25].
Furthermore, chronic dieting can affect mental health because it is
related to persistent irritability [26], emotional dysregulation, poor
impulse control [27,28], low self-esteem [24], depression, and
anxiety [22,29,30]. Similarly, physical violence is associated with
increased irritability and a bad temperament [31]. These findings
led us to hypothesize that frustration resulting from repeated
dieting is associated with an increased probability of violence. It is
known that perceived weight status and disordered eating
including self-induced vomiting are related to violent behavior
[32]. However, it has not yet been reported whether there is an
association between violent behavior and repeated dieting. Thus,
we aimed to examine the contribution of BMI, BWP, and weight-
control behavior to the incidence of violent behavior in
adolescents. Since the distribution of the number of diets was
different between the sexes, the present study was performed only
among females. Our hypothesis is that interpersonal violence
perpetration and violence toward objects are associated with BMI,
BWP, and repeated weight-loss dieting in female adolescents.

Methods

Ethics statement

The study was approved by the ethics committees of the Tokyo
Institute of Psychiatry, the Kochi Medical School, and the Mie
University School of Medicine and was conducted in accordance
with the principles of the Helsinki Declaration. We complied with
Japan’s Ethical Guidelines for Epidemiological Research.
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Subjects and procedures

We conducted a cross-sectional survey between 2008 and 2009
that investigated the psychopathology in adolescence. A detailed
description of our sampling method has previously been reported
and is only briefly discussed here [33]. For the survey, students
were recruited from 45 public junior high schools (7"-9" grade)
and 28 public high schools (10"-12" grade) in Kochi Prefecture
and Tsu City, Japan. The populations of Kochi Prefecture and
Tsu City are approximately 750,000 and 290,000, respectively;
both of these areas are located in the mid-west part of Japan.
Kochi Prefecture has urban and rural regions that surround a
centrally located prefectural capital. Tsu City, which is the
prefectural capital of Mie Prefecture, is a typical medium-size city
in Japan. Therefore, these two areas are representative for general
adolescent population. According to the Japanese law, junior high
school is a part of the compulsory education system, whereas high
school is not.

Our survey followed a standard procedure. School principals
were approached about participating in the study. The principals
discussed participation with teachers and parents. For schools that
agreed to participate, teachers distributed questionnaires and
envelopes to their students. At the time of distribution, the teachers
explained to the students (1) that participation in the study was
anonymous and voluntary, and (2) that strict confidentiality would
be maintained. The teachers also explained that the completed
questionnaire should be sealed in the provided envelope. Finally,
survey staff members went to each school and collected the sealed
questionnaires.

Measures

The self-report questionnaire included the following items: (1)
cognitive and behavioral problems including interpersonal vio-
lence perpetration, violence toward objects, number of diets, body
weight perception (BWP), and selfinduced vomiting for the
purpose of dieting; (2) the Japanese version of the 12-item General
Health Questionnaire (GHQ-12); and (3) other variables including
demographical characteristics, height, and weight.

Interpersonal violence perpetration and violence toward
objects. Interpersonal violence perpetration and violence to-
ward objects that occurred in the previous year were assessed using
two questions: “Have you physically abused someone in your
family or your friends within the past year?” and “Have you been
extremely frustrated and damaged something within the past
year?” Each student had a choice of two answers: “yes” or “no.”
Self-harm was not included in violent behavior in this study.

Number of diets. Dieting experience was assessed with the
question: “Have you ever gone on a weight-loss diet?” Students
could select “yes” or “no.” “No” was defined as “never,” and
“yes” indicated the number of diets: “How many times have you
ever gone on a weight-loss diet?” The response to this question was
then categorized into one of the following groups: “1-3 times,”
“4-—7 times,” “8-12 times,” and “more than 13 times.”

Body Mass Index. BMI was calculated from a student’s
weight (kg) divided by their height (m®), which were based on a
self-reported height and weight. Evidence shows that self-reported
BMIs are highly correlated with their measured counterparts in
female adolescents aged 12—18 years (r=0.85) [34]. Investigators
(NS and NW) determined the exclusion of unlikely height and
weight from the analyses by reference to the annual school health
statistical surveys of the Ministry of Education, Culture, Sports,
Science, and Technology in Japan [35].

The BMI was classified into five categories: “underweight” (<=
5 percentile), “at risk of being underweight” (5™~15™" percentile),
“normal weight” (15"-85" percentile) “at risk of being
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overweight” (85™-95" percentile), and “overweight” (=95"
percentile). The calculation of BMI percentiles for age and sex
was based on the standard growth charts developed from the
Japanese national survey conducted in 2000 [36].

Body Weight Perception. BWP was assessed with the
question: “What do you think of your current body weight?”
Students could respond by selecting “very underweight,” “slightly
underweight,” “about the right weight,” “slightly overweight,” or
“very overweight.”

Self-induced vomiting for the purpose of dieting. The
prevalence of self-induced vomiting for the purpose of dieting was
assessed with the question: “Have you ever intentionally vomited
(thrown up) after eating in order to lose weight?” Students could
select “yes” or “no.”

The 12-itemn General Health Questionnaire. GHQ-12 is
widely used as a self-report psychiatric screening test for depression
and anxiety [37]. The binary scoring method applied to four-point
scale (0011) is used for each of the 12 questions. A total score,
which is the sum of all the “1” responses, ranges from 0 (best
possible) to 12 (worst possible). GHQ-12 was originally developed
for adult populations and was later used and validated for younger
populations [38,39]. The validity and reliability of the Japanese
version of GHQ-12 have been confirmed [40]. Adolescents with a
total GHQ-12 score =4 were considered to have poor mental
health [38].

Other variables. Previous studies indicate that violence and
frequent dieting in adolescents may be influenced by other
confounding factors such as victimization [7,8,26] and substance
use [6,9-11,26]. In our questionnaire, students were asked about
their experiences of being bullied (within the past year), violence
from adults at home (within the past month), tobacco use (within
the past month), alcohol use (within the past month), and
recreational drug use (ever). The questions regarding victimization
(“being bullied” and “violence from adults in the home”) and
substance use (tobacco and alcohol use and recreational drug use)
were answered with either “yes” or “no.” Other variables also
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included demographic characteristics such as “only child” and
“family type.”

Statistical analysis

Logistic regression analyses were used to estimate associations
between violent behavior and the number of diets. Dependent
variables were interpersonal violence perpetration and violence
toward objects. Multiple-variable analyses were conducted,
adjusting for age, the BMI and BWP categories, the GHQ-12
total score, victimization by “being bullied” and “violence from
acdults in the home,” tobacco and alcohol use, and recreational
drug use. In the logistical regression analyses, odds ratios (OR) and
95% confidence intervals (95% CI) were calculated, setting the
15"-85" percentiles of the BMI category and the “about the right
weight” response of the BWP category as references. For all
statistical tests, a two-tailed p-value of <0.05 was considered
statistically significant. For background information, the rates of
the BMI and BWP categories were calculated by interpersonal
violence perpetration and violence toward objects, respectively. All
statistical analyses, including the descriptive statistics, were
conducted using PASW Statistics version 20 for Windows (IBM
Software Japan, Tokyo, Japan).

Results

Of 19,436 students from 45 of the 138 junior high schools and
28 of the 36 high schools, 798 (4.1%) were absent on the survey
days and 388 (2.0%) did not agree to participate in the study. Of
these 18,250 students (93.9%) that returned the questionnaire,
18,104 (93.1%) gave available responses. Their mean age was 15.3
(SD=1.7) and ranged 1218 years. T'wo investigators on the study
team (NS and NW) classified ten cases with unlikely height and
weight (e.g., 15.5 cm and 4.5 kg) as having missing values.
Consequently, 9,112 females (50.3%) of the 18,104 students were
analyzed.

Table 1. Percentages for demographics and psychological and behavioral problems in adolescent females by violence.

Uninvolved®

Interpersonal violence perpetration® Violence toward objects®

Total (aged 12-18 years)

ieting (evel

Self-induced vomiting for the purpose of dieting (ever

Use of recreational drugs (ever) 12 (0.2)

Abbreviations: GHQ-12, 12-item General Health Questionnaire.
doi:10.1371/journal.pone.0107744.t001
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*The number of the missing values in each variable was 64 for uninvolved, 47 for interpersonal violence perpetration and 44 for violence toward objects.
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