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ABSTRACT

Objective: To clarify the incidence of predictive risk factors for
poor mental health status in Japanese adolescents.

Methods: In 2010, baseline surveys of first-year junior and
senior high school students were conducted at 10 randomly
selected junior high schools and 14 senior high schools in
Japan. After 2 years, follow-up surveys were conducted on

the same students. For both surveys, a self-administered
questionnaire about mental health status and lifestyle, General
Health Questionnaire-12 (GHQ-12), was provided to the
students.

Results: In total, 1,304 junior and 4,383 senior high school
students were enrolled at the start of the study, and 776
junior and 2,697 senior high school students responded to
both surveys. The new incidence of poor mental health status
(GHQ-12>4 points), determined by changes between the
baseline and follow-up surveys, was 17.1% (95% Cl, 13.9%

to 20.3%) of junior high school students and 22.6% (95% Cl,
20.5% to 24.7%) of senior high school students. According to
the multiple logistic regression analysis, in junior high school
students, factors associated with the onset of poor mental
health were not participating in sports activities (adjusted
odds ratio, 3.13; P=.035) and spending > 2 hours per day
studying outside of school (2.18; P=.010). In senior high school
students, factors associated with the onset of poor mental
health were female sex (2.51; P<.001), difficulty initiating
sleep (3.38; P<.001), poor sleep quality (1.83; P=.034), poor
appetite (3.43; P=.011), spending less than 2 hours per day
watching television (1.37; P=.038), being a victim of bullying
(2.46; P=.011), and not having a sympathetic supporter (1.72;
P=.006).

Conclusions: The findings of this study are valuable for
formulating approaches aimed at addressing adolescent
mental health.
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I n recent years, various epidemiologic studies have shown that
the prevalence of poor mental health status in adolescents is
not necessarily low. The National Survey on Drug Use and Health
(NSDUH), which is an annual cross-sectional interview survey
of the general US population, reports the point prevalence of
at least 1 major depressive disorder in adolescents (age 12-17
years). (Major depressive disorder is defined according to the
fourth edition of the Diagnostic and Statistical Manual of Mental
Disorders [DSM-1V], which specifies a period of >2 weeks when
a person has experienced mood changes or the loss of interest
or pleasure in daily activities and had a majority of the specified
depression symptoms in the previous 12 months.!) According
to the 2016 NSDUH, the point prevalence of a major depressive
disorder was 17.3% of girls and 5.7% of boys (12.8% of the entire
sample). In addition, according to the results of a chronological
analysis of data obtained between 2005 and 2014 by NSDUH,
the point prevalence of a depressive disorder has significantly
increased in adolescents in recent years.> Adolescent depression
tends to recur,’™ have an adverse effect on quality of life (both
academic and social),® and be accompanied by other mental
disorders.>”® Furthermore, adolescent depression is closely
linked to other mental health issues such as suicide,” substance
abuse,!” and eating!® and sleep disorders.'"!? Therefore,
adolescent depression is an extremely important mental health
issue in schools.

In Japan, a study of depressive symptoms in suburban
junior high school children was performed using the Birleson
Depression Self-Rating Scale for Children.*!* A total of 1,156
junior high school students were surveyed, and the prevalence
of depressive symptoms was 22.8%. Furthermore, Kaneita et al'!
conducted a study that targeted approximately 100,000 junior and
senior high school students who were randomly selected from
across Japan. The study examined epidemiologic data on mental
health status obtained using the General Health Questionnaire'®
and found that girls had significantly poorer mental health status
than boys and that various lifestyle elements, of lifestyle such
as sleep, eating habits, alcohol consumption, smoking, and
extracurricular activities were associated with mental health
status.

As previously mentioned, epidemiologic data on poor mental
health status in Japanese adolescents have been gradually
accumulating. However, all of these studies were cross-sectional
sampling surveys that evaluated only 1 cross-section at a specific
point in time. Therefore, these studies could not evaluate
chronological changes or the temporal relationship between
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B Few longitudinal epidemiologic studies have been
performed on poor mental health in adolescents.

B Specific lifestyle attributes (eg, lack of physical activity,
sleep disorders, being a victim of bullying, or lack of
support) may be associated with poor mental health.

B These findings may help in formulating measures for
preventing poor mental health in adolescents.

events and factors, and the relationship between mental
health status and relevant factors could not be investigated.

Therefore, we planned a new longitudinal epidemiologic
study of the mental health status of junior and senior
high school students in Japan. The present study aims to
compensate for the shortcomings of previous studies by (1)
enrolling a sufficiently large sample of students, (2) surveying
a highly representative, nationwide sample, and (3) using a
longitudinal study design. The study aim is to elucidate the
prevalence and incidence of poor mental health status in
adolescents and to identify risk factors for the deterioration
of mental health status.

METHODS

Participants and Sampling

In the Japanese education system, a child enters junior
high school at the age of 12. Junior high school is compulsory
and lasts 3 years, and students who want additional education
may go to senior high school for another 3 years.

Our study group previously conducted cross-sectional
nationwide surveys of the lifestyle habits of 240 Japanese
junior and senior high school students who were randomly
selected and sampled in 2008.'¢ In January 2010, we asked the
principals of 170 schools to allow their schools to participate.
Of these 170 schools, 10 junior and 14 senior high schools
agreed to participate.

In these 24 schools, there were 5,687 students who
participated (1,304 seventh and 4,383 tenth graders). The
baseline survey was conducted from October to November
2010, and the follow-up survey was conducted from October
to November 2012. A teacher delivered a self-administered
questionnaire and envelope to each student during class.
The students completed the questionnaire on their own
during homeroom. After completing the questionnaire, the
questionnaire was sealed in the envelope by the student.

The following 5 common items were included in the
questionnaires used in both surveys: (1) basic attributes
including name, sex, and birth date; (2) sleep status
including sleep duration, difficulty initiating sleep, difficulty
maintaining sleep, subjective sleep quality, and incidence of
early morning awakening, half-sleeping, nightmares, and
sleep paralysis; (3) lifestyle factors including incidence of
eating breakfast every day, appetite, coffee- and tea-drinking
habits, athletic activities during school hours, cultural
extracurricular activities during school hours, period spent
studying after school hours, hours spent watching television,

hours spent playing video games, and hours spent using a
mobile phone; (4) social relationship factors. Subjects who
answered “yes” to the question, “Do you feel that you were
bullied during the past month?” were classified as “victim
of bullying” Subjects who answered “yes” to the question,
“Do you feel that you bullied someone during the past
month?” were classified as having exhibited “bullying
behavior toward other students.” Subjects who answered
“yes” to the question, “Do you have someone to consult
with about your problems?” were determined to have a
“confidant.” Subjects who answered “yes” to the question, “Is
there someone you feel understands you?” were determined
to have a “sympathetic supporter” (5) Mental health status
was determined using the Japanese version of the 12-item
General Health Questionnaire (GHQ-12).!>17

The GHQ-12 consists of 12 questions, and the total score
(range, 0-12) is calculated by summing the scores for each
question (0 or 1). A higher score indicates worse mental
health status. Although the GHQ was created for adult
surveys, valid results can be obtained when administered
to adolescents.!® In accordance with previous studies, the
cutoff point for GHQ-12 was set to 4 points'®: >4 points was
defined as “poor mental health status,” and <4 points was
defined as “good mental health status”

Ethical Considerations

In this survey, ethical considerations were taken into
account: (1) participation in the survey was voluntary, and
informed consent was required; (2) willingness to cooperate
was confirmed in writing; and (3) permission to conduct the
survey was obtained from the Ethics Committee of Nihon
University School of Medicine.

Statistical Analysis

All analyses were separately performed for junior and
senior high school students. First, the prevalence of poor
mental health status at the baseline survey was calculated.

Second, new incidence was only recorded when the
mental health status of a student was “good” at the time of
the baseline survey but “poor” at the time of the follow-up
survey. After calculating the new incidence of each attribute,
we used the x? test to test statistical significance.

Third, the factors associated with the new incidence
of poor mental health status were explored using logistic
regression analysis. For this analysis, only students who did
not have poor mental health status at baseline were selected.
The incidence of poor mental health status at the time of
the follow-up survey was set as the independent variable.
Sex, sleep duration, difficulty initiating sleep, difficulty
maintaining sleep, early morning awakening, subjective
sleep quality, half-sleep, nightmares, sleep paralysis, eating
breakfast every day, appetite, coffee- and tea-drinking habits,
athletic activities at school, cultural extracurricular activities,
hours spent studying outside of school, hours spent watching
television, hours spent playing video games, hours spent
using a mobile phone, being a victim of bullying, bullying
behavior toward other students, having a confidant, and
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Predictors of Poor Mental Health in Adolescents

Table 1. Characteristics of the Analyzed Subjects at Baseline

Junior High Senior High Junior High Senior High
School School School School
Characteristic n % n % Characteristic n % n %
Sex Coffee- or tea-drinking habits
Male 372 479 1,556 57.7 No 669 86.2 2,101 779
Female 404 52.1 1,141 423 Yes 103 133 590 219
Unknown 0 00 0 00 Unknown 4 05 6 02
Sleep duration Athletic activities during school hours
<6 h/d 65 8.4 697 258 No 167 215 1,164 432
>6h/d 708 91.2 1,994 739 Yes 576 74.2 1472 546
Unknown 3 04 6 02 Unknown 33 43 61 23
Difficulty initiating sleep Cultural extracurricular activities during school hours
No 718 925 2,515 933 No 491 633 1,778 659
Yes 52 67 172 64 Yes 188 242 708 263
Unknown 6 08 10 04 Unknown 97 125 211 78
Difficulty maintaining sleep Period spent studying after school hours
No 748 96.4 2,590 96.0 <2h/d 592 763 2,531 938
Yes 24 31 101 37 >2h/d 172 222 153 57
Unknown 4 05 6 02 Unknown 12 15 13 05
Early morning awakening Hours spent watching television
No 758 97.7 2,612 96.8 <2h/d 443  57.1 1,802 66.8
Yes 17 22 82 30 >2h/d 329 424 880 326
Unknown 1 01 301 Unknown 4 05 15 06
Subjective sleep quality Hours spent playing video game
Good or normal 712 918 2,401 89.0 <2h/d 670 86.3 2,300 85.3
Poor 61 79 294 109 >2h/d 97 125 374 139
Unknown 3 04 2 01 Unknown 9 12 23 09
Half sleeping Hours spent using mobile phone
No 731 942 2,530 9338 <2h/d 660 85.1 1,520 56.4
Yes 42 54 165 6.1 >2h/d 106 137 1,165 432
Unknown 3 04 2 01 Unknown 10 13 12 04
Nightmare Victim of bullying
No 747 96.3 2,614 96.9 No 653 84.1 2,516 933
Yes 26 34 81 3.0 Yes 117 151 158 59
Unknown 3 04 2 01 Unknown 6 08 23 09
Sleep paralysis Bullying behavior toward other students
o 678 874 2,247 833 No 687 885 2,558 948
Yes 30 39 156 5.8 Yes 85 11.0 123 45
Unknown 68 88 294 109 Unknown 4 05 16 06
Eating breakfast every day Confidant®
Yes 727 937 2,325 86.2 None 128 16.5 466 17.3
No 44 57 367 13.6 Yes 644 83.0 2,207 81.8
Unknown 5 06 5 02 Unknown 4 05 24 09
Appetite Sympathetic supporter
Good or moderate 751 96.8 2,597 96.3 None 99 128 407 15.1
Poor 20 26 93 34 Yes 672 86.6 2,250 834
Unknown 5 06 7 03 Unknown 5 06 40 15
(continued)

2Someone with whom the adolescent could consult about his or her problems.

having a sympathetic supporter at the time of the baseline
were dependent variables. The backward elimination method
was used for the logistic regression analysis. Significance was
set at P<.05. All analyses were performed using SPSS 22 for
Windows (IBM Corp, Armonk, New York).

RESULTS

In total, 5,687 students (1,304 junior and 4,383 senior
high school students) agreed to participate in the baseline
study, and 3,473 students (776 junior and 2,697 senior high
school students) agreed to participate in the follow-up study.
The overall response rate was 61.1% (59.5% of junior high
school students and 61.5% of senior high school students).

The baseline characteristics of the analyzed participants
are shown in Table 1. Of junior high school participants,

Table 2. Prevalence of Poor Mental Health Status® at Baseline

Junior High Senior High
Mental Health Status School School Total
at Baseline n % n % n %
Good 543 70.0 1,568 58.1 2,111 60.8
Poor 211 27.2 1,081  40.1 1,292 37.2
Unknown 22 2.8 48 1.8 70 2.0

2General Health Questionnaire-12 score >4 points was defined as “poor
mental health status.”

47.9% and 52.1% of the participants were boys and girls,
respectively; of senior high school participants, 57.7% and
42.3% of the participants were boys and girls, respectively.
The prevalence of poor mental health status at baseline
is shown in Table 2. Poor mental health status was observed
in 211 of 776 junior high school students, and its prevalence
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Table 3. New Incidence of Poor Mental Health Status?® at
Follow-Up (2 Years)

Junior High Senior High
Mental Health Status School School Total
at Follow-Up n % n % n %
Good 441 81.2 1,182 754 1,623 76.9
Poor 93 171 355 226 448 21.2
Unknown 9 1.7 31 2.0 40 1.9

2General Health Questionnaire-12 score >4 points was defined as “poor
mental health status!” Only students whose mental health status was
“good” at the time of the baseline survey were included in the analysis.

was 27.2% (95% CI, 24.1% to 30.3%). Of 2,697 senior high
school students, 1,081 participants exhibited poor mental
health status, and its prevalence was 40.1% (95% CI, 38.3%
t0 41.9%).

Table 3 shows the new incidence of poor mental health
status, which was determined by changes between the
baseline survey and the follow-up survey 2-year study
period. The incidence of poor mental health status was
17.1% (95% CI, 13.9% to 20.3%) and 22.6% (95% CI,
20.5% to 24.7%) in junior and senior high school students,
respectively.

Table 4 shows the results of the y* analysis of the
factors associated with the new incidence of poor mental
health status. In junior high school students, hours spent
studying after school exhibited a significant association
with poor mental health status (P=.001). In senior high
school students, female sex (P<.001), difficulty initiating
sleep (P=.006), difficulty maintaining sleep (P=.016),
poor subjective sleep quality (P=.004), no participation in
extracurricular athletic activities (P=.015), participation in
extracurricular cultural activities (P=.001), being a victim
of bullying (P=.022), having no confidant (P=.003), and
having no sympathetic supporter (P=.029) exhibited
significant associations with poor mental health status.

Table 5 shows the results of the logistic regression analysis
of new incidence of poor mental health status. In junior
high school students, not participating in extracurricular
athletic activities (P=.035) and studying >2 hours per day
after school (P=.010) were significantly associated with
new incidence of poor mental health status. Relevant factors
such as subjective sleep quality and cultural activities were
included in the final model but did not exhibit statistical
significance. In senior high school students, the following
factors were found to be significantly associated with the
incidence of poor mental health status: female sex (P<.001),
difficulty initiating sleep (P<.001), poor subjective sleep
quality (P=.034), poor appetite (P=.011), being a victim of
bullying (P=.011), and absence of a sympathetic supporter
(P=.006). Number of hours spent using a mobile phone, a
relevant factor, was included in the final model but did not
reach statistical significance.

DISCUSSION

In this study, the incidence of poor mental health status
after 2 years was 17.1% and 22.6% in junior and senior

high school students, respectively. Few previous studies
on adolescents calculated the de novo incidence of poor
mental health status by using GHQ-12. However, several
longitudinal studies have determined the incidence of
mental health disorders such as depression.?’-2* However,
most of these studies were community surveys with poor
nationwide representation. Furthermore, few countries have
conducted such studies, and international comparison of
findings has been complicated because the targeted disorders
and evaluation methods have not been standardized. Future
studies should be performed after resolving these issues.

In this study, senior high school students exhibited
an increased incidence of poor mental health status after
2 years compared with junior high school students. A
compilation of interview data (10,123 adolescents between
13 and 18 years) by the National Comorbidity Study—
Adolescent Supplement reports differences in the onset of
mental disorders by age group.” According to the National
Comorbidity Survey, anxiety disorders suddenly occurred
early in childhood but leveled off after age 12; risk was
fairly low for mood and behavior disorders until early
adolescence, when risk began to steadily rise; substance
use disorders appeared to have the latest age at onset with
a steep increase in incidence after age 15; and the median
age at disorder onset was 6 years for anxiety disorders, 11
years for behavior disorders, 13 years for mood disorders,
and 15 years for substance use disorders.?> In essence, this
survey reports the median age at mental disorder onset for
adolescents who are 15 years and younger. In our study,
because the incidence of mental disorder onset was higher
for participants 16 years and older compared with those
under, our results diverge from those of prior studies. This
difference is due to differences in the social conditions of
the target participants, survey methods (interviews versus
questionnaires), and evaluation methods used to determine
the incidence of mental disorders (DSM-1V, GHQ-12, etc).
In the future, a multilateral comparison that incorporates
various evaluation methods should be performed.

In this study, we observed a significant association
between participation in extracurricular athletic activities
and the incidence of poor mental health status in junior high
school students. Several reviews have also suggested that
physical activity and participation in sports in adolescence
prevent the onset depression.2®-3° However, these previous
studies were not necessarily high quality.?® In comparison
with previous studies, the present study was high quality
in terms of its design and sampling methodology. It could
be argued that this study provides stronger epidemiologic
evidence of the relationship between physical activity and
mental health. According to previous studies, the physiologic
effects of physical activity on mental health can be explained
by the increased production of neurotransmitters during
physical activity, such as endorphins®! and monoamines.*?

We established that studying for a long period after
school was a factor associated with the incidence of poor
mental health status in junior high school students. Several
studies have also suggested the relationship between
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Predictors of Poor Mental Health in Adolescents

Table'4. De Novo Incidence of Poor Mental Health Status? at the Time of the Follow-Up Survey (2 Years)
by Attribute®

Junior High School Senior High School

Characteristic at Baseline % 95% Cl Pe % 95% Cl Pe

All 174 14.2 10 20.6 23.1 21.0to025.2

Sex an <.007%H*
Male 14.9 10.7 to 19.1 18.9 16.5t021.3
Female 20.2 15.3t0 25.1 31.0 27.1to 34.9

Sleep duration 212 426
<6h/d 26.7 10.9 to 42.5 24.7 20.2t029.2
>6h/d 17.0 13.71020.3 22,6 20.2t025.0

Difficulty initiating sleep .366 .006%*
No 17.1 13.8t020.4 225 20.4 to 24.6
Yes 25.0 6.0to 44.0 39.3 26.5t052.1

Difficulty maintaining sleep .349 016*
No 17.2 14.0to0 20.4 227 20.6to 24.8
Yes 286 —49to62.1 395 24.9to 54.1

Early morning awakening 1.000 .260
No 17.5 14.3 t0 20.7 229 20.8t025.0
Yes 0.0 0.0t0 0.0 321 14.8 to 49.4

Subjective sleep quality .079 0047
Good or normal 170 13.8t020.2 223  20.2to244
Poor 357 10.6 t0 60.8 36.6 26.2t047.0

Half sleeping 535 623
No 173 14.0 to 20.6 23.0 20.9to0 25.1
Yes 222 3.0to41.4 259 14.2t037.6

Nightmare 1.000 227
No 174 14210206 229 20.8t025.0
Yes 200 -15.1to55.1 333 14.41052.2

Sleep paralysis 274 467
No 16.8 13.41t020.2 239 21.6t026.2
Yes 28.6 49t0523 27.9 17.21t0 38.6

Eating breakfast every day 1.000 697
Yes 17.5 14.2t020.8 233 21.1t0 255
No 16.7 1.8t031.6 21.7 15.410 28.0

Appetite 282 .054
good or moderate 173  14.1t0205 228  20.7t024.9
poor 333 -44t071.0 40.0 20.8t059.2

Coffee- or tea-drinking habits 112 A48
No 16.4 13.1t0 19.7 235 21.1t0 259
Yes 25.0 14410 35.6 21.3 16.7 t0 25.9

Athletic activities during school hours 245 015*
No 220 13.9 to 30.1 26.3 22.8t029.8
Yes 16.9 13.3t020.5 20.8 18.1t0 23.5

Cultural extracurricular activities during school hours 1.000 0077%%*
No 16.9 13.0t020.8 21.3 18.8t023.8
Yes 16.7 99t0235 30.1 25.3t034.9

Period spent studying after school hours .007%* 243
<2h/d 14.2 10.8t0 17.6 22.7 20.5t024.9
>2h/d 28.0 19.9 to 36.1 28.1 18.8t037.4

Hours spent watching television 1.000 312
<2h/d 17.5 13.2t021.8 239 21.21026.6
>2h/d 17.5 12.6t022.4 21.6 18.1t0 25.1

Hours spent playing video game 1.000 488
<2h/d 171 13.7 t0 20.5 235 21.2t025.8
>2h/d 16.9 7.81026.0 21.1 15.7 t0 26.5

Hours spent using mobile phone 361 951
<2h/d 16.5 13.1t019.9 23.0 20.3to0 25.7
>2h/d 217 11.3t032.1 232 19.8 t0 26.6

Victim of bullying 419 .022%*
No 171 13.8t020.4 225 20.4to 24.6
Yes 217 9.8t033.6 375 23.8t051.2

Bullying behavior toward other students 293 226
No 16.8 13.510 20.1 228 20.7 to 24.9
Yes 233 10.7t0 35.9 30.6 17.7t043.5

Confidant 1.000 .003%*
None 17.4 8.5t026.3 31.1 25.0t037.2
Yes 17.5 14.0t0 21.0 217 19.5t023.9

Sympathetic supporter .686 .029%
None 19.6 8.1to31.1 299 23.2t036.6
Yes 17.3 13.9t0 20.7 223 20.1to 24.5

2General Health Questionnaire-12 score >4 points was defined as “poor mental health status.” Only students whose mental
health status was “good” at the time of the baseline survey were included in the analysis. ®Subjects with missing data were
excluded from the analysis. “P was calculated by x? test.

*P<.05. ¥¥P<.01. ***P<.001.

Abbreviation: Cl=confidence interval.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2018 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 79:4, July/August 2018 PSYCHIATRISTCOM [ e5



Itani et al

Table 5. Factors Associated With the Incidence of Poor Mental Health Status? in Junior and Senior High School Students®

Junior High School Senior High School
Factor AOR 95% Cl Pe Factor AOR 95% Cl pe
Subjective sleep quality .067 Sex <.007%**
Good or normal 1.00 Male 1.00
Poor 372 091to15.15 Female 251 1.89t03.33
Athletic activities during school hours .035% Difficulty initiating sleep <.007%**
No 1.00 No 1.00
Yes 032 0.11t00.92 Yes 338 1.73t06.58
Cultural extracurricular activities during .080 Subjective sleep quality .034*
school hours Good or normal 1.00
No 1.00 Poor 1.83 1.05t03.19
Yes 037 0.12t01.13 Appetite 011%
Period spent studying after school hours .010* good or moderate 1.00
<2h/d 1.00 poor 343 1.32t08.90
>2h/d 218 1.21t03.92 Hours spent watching television .038*
<2h/d 1.00
>2h/d 0.73 0.54t00.98
Hours spent using mobile phone .059
<2h/d 1.00
>2h/d 0.75 0.56to01.01
Victim of bullying 011%*
No 1.00
Yes 246 1.23t04.92
Sympathetic supporter .006**
None 1.00
Yes 0.58 0.39t00.86

2General Health Questionnaire-12 score >4 points was defined as “poor mental health status” Only students whose mental health status was “good” at the

time of the baseline survey were included in the analysis.
bSubjects with missing data were excluded from the analysis.

P was calculated by the multiple logistic regression analysis (backward elimination method). The independent variable was incidence of poor mental health

status at the time of the follow-up survey.
*P<.05.
**P<.01.
4P <001,
Abbreviations: AOR=adjusted odds ratio, Cl=confidence interval.

schoolwork and mental health.*-3> The findings of the
present longitudinal study suggest that schoolwork may
be a risk factor for poor mental health. However, we were
only able to evaluate time spent doing homework, and their
academic performance at school and the content of their
schoolwork were not considered. Future studies will need
to evaluate these components as well.

We found that female sex was associated with the
incidence of poor mental health status in senior high school
students. A large-scale cross-sectional study that surveyed
100,000 students with GHQ-12, similar to the present
study, also found a significant association between sex and
poor mental health status.!! Furthermore, a study on sex
differences in adolescent mental health disorders concluded
that the dramatic female preponderance of depression that
first emerges in puberty may be mediated by increases in
estradiol and testosterone.

We found that difficulty initiating sleep and poor
subjective sleep quality were associated with the incidence
of poor mental health status in senior high school students.
The aforementioned cross-sectional study, in which 100,000
adolescents were surveyed using GHQ-12, also found
significant associations between sleep duration, subjective
sleep assessment and GHQ-12 score.'! The systematic review
and meta-analysis also found a consistent relationship
between getting an adequate amount of sleep during
adolescence and reduced risk of subsequent depression.*

Our findings do not contradict those of the aforementioned
studies.

We established that poor appetite was associated with the
incidence of poor mental health status in senior high school
students. Some previous studies of the relationship between
abnormal appetite loss and mental health disorders also
investigated anorexia nervosa. Mental health disorders such
as depression, anxiety, and obsessive-compulsive disorder
are known to co-occur with anorexia nervosa.’’3° With
regard to the physiologic mechanism of these relationships,
it is assumed that depressive symptoms and anxiety are the
sequelae of malnutrition due to anorexia nervosa.*’ However,
epidemiologic evidence-based data are very rare.*!

In this study, we found that spending many hours watching
television was negatively associated with poor mental health
in senior high school students. The potential benefits of
watching television to improve mental health have been
mentioned in several previous studies. Humor is a common
feature of television programs.*>*3 Biomedical studies have
shown that laughter can reduce stress,** and laughter therapy
has emerged as a potential therapy.* Humor has been found
to benefit depressed and terminally ill patients.*** Life-
affirming media messages may similarly protect against
depression. The review by Cairns et al*” included 3 studies
on the relationship between depression and media use (such
as television and video). One study*® suggested that media
use was associated with a significantly lower incidence of
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depression, but another study* suggested that media use is
associated with the onset of depression and 1 study®® found
no association between media use and depression. Therefore,
Cairns et al*® concluded that the number of cohort studies
on the relationship between media use and depression
was insufficient and that future studies needed to consider
differences in media-associated effects. Media include mobile
phones, video games, and television in the present study, and
the effects of each type of media were separately analyzed.
No association between poor mental health and the use of
mobile phones and video games was found. More research
is needed on the different effects of various types of media
on mental health.

We found that being a victim of bullying was associated
with the incidence of poor mental health status in senior high
school students. A number of cross-sectional epidemiologic
studies of adolescents have established a relationship between
being a victim of bullying and depression.”'~%° Furthermore,
a number of longitudinal studies have reported that
victimization from bullying significantly increases future
mental health problems.®!~%* Another study suggested that
peer victimization may be more common in persons with a
high cortisol response to a laboratory-based social stressor.5*
Peer victimization hinders the development of friendships,®
thereby leading to social isolation and loneliness.®®-8 This
may hinder the ability to form strong prosocial bonds with
others and limit opportunities to develop social skills or
receive support.%

We established that having a sympathetic supporter was
negatively associated with the incidence of poor mental
health status in senior high school students. Several child
psychology studies on the relationship between depression
and social support have suggested that having sufficient
social support® in a social environment, including support
from family members, prevents depression,’®”! whereas
a lack of perceived support is associated with the onset of
depression.”” Few previously published studies have classified
different types of social supporters. We classified social
supporters as confidants or sympathetic supporters. We
found no relationship between having a confidant and the
incidence of poor mental health, but having a sympathetic
supporter was associated with poor mental health. It has been
suggested that when physicians clearly express sympathy
toward patients during treatment for depression, this may
have a more therapeutic effect than a normal doctor-patient
relationship or the patient’s own opinion of the doctor.”?
Physiologically, a study that used functional magnetic
resonance imaging reported that active listening positively
changes the emotional appraisal of a recounted personal life
experience, which activates the reward system of the brain.”*
We found that merely having access to a confidant had no
ameliorating effects on mental health but the presence of a
sympathetic supporter did have such an effect, thus suggesting
the importance of sympathy when providing support.

In this study, we separately analyzed risk factors for poor
mental health in junior and senior high school students, and
different risk factors were identified in the 2 groups. One

Predictors of Poor Mental Health in Adolescents

reason for this may be the small number of junior high school
students who participated (ie, the analysis of the junior high
school students did not have sufficiently high statistical
power). Another reason might be the nature of poor mental
health status in junior and senior high school students. The
surveyed junior and senior high school students were mainly
13 and 16 years of age, respectively, thereby corresponding
to childhood and adolescence, respectively. Over the past
few years, important differences in clinical depression in
children and adolescents have been suggested.”

Some limitations affected this study. First, not all issues
associated with mental health were covered. For example,
because of space limitations in the questionnaire, questions
regarding drinking and smoking habits were not included.
Furthermore, we are unaware of the content of the television
programs and video games. These issues may affect mental
health. In addition, we did not obtain any information about
the participants’ medical, psychiatric, or family history
on follow-up. We need to include these factors in future
investigations. Second, self-evaluation tools such as GHQ-12
were used to evaluate mental health. However, this method
can yield biased information. It must be noted that some
participants may unaware of the problem of poor mental
health, and in such cases problems cannot be evaluated with
GHQ-12. Third, because some of the terms used in our
survey, such as “confidant” and “sympathetic supporter,” are
not clearly defined, individual participants may understand
these terms differently.

In this study, we were able to obtain epidemiologic
data on factors that are predictive of poor mental health
status in Japanese high school students. These findings
provide valuable suggestions for the development of future
educational approaches on lifestyle and health and serve as
a scientific basis for developing future measures aimed at
maintaining good adolescent mental health.

Furthermore, the results of this study could be used to
design future epidemiologic studies. First, we identified
predictive factors of poor mental health in this observational
study, and our findings may be useful for identifying the
types of factors that require intervention when planning
future interventional and epidemiologic studies. Second, this
study may provide evidence for future epidemiologic studies
on poor mental health, such as meta-analyses.
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