
FOCUS ON CHILDHOOD AND ADOLESCENT MENTAL HEALTH

1426 J Clin Psychiatry 68:9, September 2007

tend to change easily. Sleep disturbance is not a rare com-
plaint among adolescents living in developed countries.
Previous studies of sleep disturbance among adolescents
have estimated that the prevalence of sleep disturbance
ranges from approximately 5% to 40%.1–8 In Japan, a rep-
resentative epidemiological study on sleep disturbance
among adolescents was conducted for the first time in
2000. According to this study, the prevalence of difficulty
initiating sleep was 16% and that of subjective sleep insuf-
ficiency was 39%.9

One of the important factors associated with sleep
disturbance among adolescents is mental health status.
Many cross-sectional epidemiological studies have shown
a close relationship between sleep disturbance and mental
health status. The first report to demonstrate that symp-
toms such as anxiety and depression were associated with
subjective poor sleep among adolescents was published in
the United States in 1976.1 Thereafter, similar findings
were reported in New Zealand,3 Italy,5 China,7 and France.8
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Objective: Previous epidemiological studies
on relationships between mental health status and
sleep status of adolescents have not been suffi-
ciently representative. In the present study, using
samples representative of Japanese adolescents
nationwide, associations between mental health
status and various sleep statuses were examined.

Method: The survey was conducted in Decem-
ber 2004 and January 2005 among students en-
rolled in randomly selected junior and senior high
schools throughout Japan, using self-administered
questionnaires that addressed lifestyle, sleep sta-
tus, mental health status, and personal data. Of
103,650 questionnaires collected, 99,668 were
analyzed. Sleep status was assessed according to
sleep duration, subjective sleep assessment, bed-
time, and insomnia symptoms. The Japanese ver-
sion of the 12-item General Health Questionnaire
was employed for assessment of mental health
status.

Results: Mental health status of subjects
whose sleep duration was less than 7 hours, and
those who slept 9 hours or more, was poorer than
that of subjects who slept for 7 hours or more but
less than 9 hours. A U-shaped association was
observed between mental health status and sleep
duration. Furthermore, a linear association was
observed between subjective sleep assessment
and mental health status; the worse the subjective
sleep assessment, the poorer the mental health
status. Mental health status was also inversely
proportional to the frequency of insomnia
symptoms.

Conclusion: The fact that sleep duration
and subjective sleep assessment showed different
patterns of association with mental health status
indicates that these 2 sleep parameters have inde-
pendent significance. Considering these associa-
tions, it is important to promote mental health
care and sleep hygiene education for
adolescents.
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s physical, mental, and social development occur
during adolescence, the sleep habits of adolescents
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However, previous studies that examined associations
between mental health status and sleep disturbance had
several limitations. First, few of them analyzed sleep sta-
tus from diverse perspectives, by adding items such as
sleep duration and subjective sleep assessment. Second,
for assessment of mental health status, few studies used
methods whose validity and reliability had been estab-
lished. Third, many previous studies used specific groups
of people as samples, which made them less representa-
tive. Fourth, the numbers of subjects in previous studies
were comparatively small. To overcome these limitations,
the present study targeted about 100,000 representative
adolescents throughout Japan, and their mental health sta-
tus was assessed using a questionnaire that is widely em-
ployed worldwide. Associations between their mental
health status and sleep status were then examined. The
primary purpose of this study was to clarify the preva-
lence of poor mental health and that of sleep disturbance.
The second was to analyze associations between poor
mental health and sleep status in detail, and the third was
to clarify factors other than sleep status that might be
associated with poor mental health.

METHOD

Subjects and Sampling
We have previously conducted 2 cross-sectional na-

tionwide surveys (1996 and 2000) on lifestyle habits such
as alcohol drinking, smoking, eating, and sleeping among
Japanese adolescents.9–11 The present study was the third
such survey.

For this study, of the 11,060 junior high schools and
4627 senior high schools registered in Japan in May 2003,
131 junior high schools (selection rate: 1.2%) and 109 se-
nior high schools (selection rate: 1.9%) were sampled. A
single-stage cluster sampling method was employed with
the probability of sampling proportional to the number of
current students. All the students enrolled in the sampled
schools were the subjects of this study. The sample size
was determined by referring to the response rates and CIs
based on variance of results, which were obtained from
the 2 previous studies.

In the Japanese education system, children enter pri-
mary school at the age of 6 years and leave after 6 years of
study. They then enter junior high school for 3 years of
study, followed by a further 3 years of study at senior high
school. Primary and junior high school education is com-
pulsory. In this report, the first to third years of junior high
school are called the 7th to 9th grades, and the first to third
years of senior high school are called the 10th to 12th
grades.

Survey Procedure
We sent a letter to the principal of each selected school

asking for cooperation in our survey, along with the same

number of questionnaires and envelopes as the number
of students enrolled at the school. At each school that
agreed to participate in our survey, each class teacher
distributed the questionnaires among the students. To
protect the privacy of respondents and to obtain as
candid a response as possible from each, it was clearly
stated on the questionnaire that completed question-
naires would not be seen by the teachers. After filling in
the anonymous questionnaire, each student was asked to
seal the questionnaire in the provided envelope with an
adhesive flap. Delivery and collection of the question-
naires were entrusted to the teachers, who were in-
structed to follow the guidelines for conducting the sur-
vey. The teachers collected and sent the sealed envelopes
back to the National Institute of Public Health without
opening them. The survey period was from December
2004 to the end of January 2005. This survey was ap-
proved by the Ethics Committee of the National Institute
of Public Health.

Measures
The major areas that were included in the question-

naire were (1) lifestyle, including drinking and smoking
behavior, (2) sleep status, (3) mental health status, and
(4) personal data.

The questions related to lifestyle were whether
the student ate breakfast (daily/occasionally/never) and
whether he/she participated in extracurricular activities
(participating actively/participating but not actively/not
participating). The question, “How many days did you
smoke in the past one month?” was included in the ques-
tionnaire. If the response to this question was “One day
or more,” then the student was defined as “smoking.”
Similarly, the question, “How many days did you con-
sume alcoholic beverages in the past one month?” was
asked, and if the response was “One day or more,” then
the student was defined as “drinking alcohol.”

Sleep status was addressed by the following questions
about (a) sleep duration, (b) subjective sleep assessment,
(c) time of going to bed, (d) difficulty initiating sleep, (e)
difficulty maintaining sleep, and (f) early morning awak-
ening experienced during the previous month were em-
bedded in the questionnaire: the choices are indicated in
parentheses.

(a) How many hours on average do you sleep at
night? (Less than 5 hours/5 hours or more but less than
6 hours/6 hours or more but less than 7 hours/7 hours
or more but less than 8 hours/8 hours or more but less
than 9 hours/9 hours or more).

(b) How do you assess the quality of your sleep?
(Very good/good/bad/very bad).

(c) What time is your bedtime on average? (Before 10
p.m./10 p.m. or after but before 11 p.m./11 p.m. or after
but before midnight/midnight or after but before 1 a.m./
1 a.m. or after but before 2 a.m./2 a.m. or after).
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(d) Do you have difficulty falling asleep at night?
(Never/seldom/sometimes/often/always).

(e) Do you wake up during the night after you have
gone to sleep? (Never/seldom/sometimes/often/always).

(f) Do you wake up too early in the morning and have
difficulty getting back to sleep? (Never/seldom/some-
times/often/always).

The demographic variables derived from personal
data were sex, grade, type of school (junior high school/
senior high school), and intention to study at university
(yes/no).

The Japanese version of the 12-item General Health
Questionnaire (GHQ-12) was used to evaluate mental
health status.12,13 The GHQ-12 is a widely used, self-
administered questionnaire that was designed as a
screening tool for mental illness. It assesses 12 symp-
toms of psychiatric disorders that have been experienced
during the previous month. Every item on the GHQ-12
describes a symptom and has 4 possible replies: the 2 an-
swers that indicate the absence of the symptom are given
a score of 0, and the 2 that indicate the presence of the
symptom receive a score of 1. The overall score on the
scale will thus fall into a range of 0 to 12, and it follows
that the higher the total score, the poorer the state of
mental health. The GHQ was originally applied to adult
populations and subsequently was used and validated
for adolescents as well.14–16 In the present study, any par-
ticipant whose total GHQ-12 score was 4 points or more
was considered to be a person with poor mental health,
an assessment consistent with most previous studies.16–18

Statistical Analyses
For statistical analysis, the internal consistency of the

GHQ-12 was first studied, and then the GHQ-12 scores
were summed. The prevalence of poor mental health,
which was defined as having a GHQ-12 score of 4 or
higher, and the mean value and standard deviation of the
GHQ-12 scores, were then calculated according to sex
and grade. Similarly, the associations between mental
health status and sleep status were examined. The sig-
nificance of categorical data, such as the prevalence of
poor mental health, was analyzed using the χ2 test, and
the significance of the raw data of the GHQ-12 was cal-
culated using the Kruskal-Wallis test. Finally, a logistic
regression analysis was conducted to investigate factors
associated with poor mental health. Sex, grade, subjec-
tive sleep assessment, sleep duration, bedtime, difficulty
initiating sleep, difficulty maintaining sleep, early morn-
ing awakening, eating breakfast, drinking more than
once a month, smoking more than once a month, par-
ticipating in extracurricular activities, and intention of
studying at university were used as covariates in this
analysis. Odds ratios (ORs) and 95% CIs were calculated
from both the univariate analysis and the multivariate
logistic regression analysis.

The GHQ-12 contains 1 item on sleep. Therefore,
when an association between mental health status and
sleep status is analyzed using GHQ-12 scores, a stronger
association than the actual one may result. To adjust for
this possibility, the scores for the 11 items, excluding
the sleep item, were calculated, and any person with a
total score of 4 or higher was defined as being in poor
mental health. Then the statistical analyses mentioned
above were performed again. All analyses were per-
formed using SPSS version 11.5 for Windows (SPSS,
Inc., Chicago, Ill.).

Figure 1. Distribution of GHQ-12 Scores in a Sample of
Japanese Adolescentsa

aThe number of subjects for each score decreases stepwise as the score
increases, with a peak number of subjects scoring zero.

Abbreviation: GHQ-12 = 12-item General Health Questionnaire.
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Table 1. Prevalence of Poor Mental Health and Mean (SD)
12-Item General Health Questionnaire (GHQ-12) Score by
Sex and School Grade (N = 99,668)

Prevalence GHQ-12
of GHQ-12 Score

Population N Score ≥ 4 (%) 95% CI Mean SD

Overall 99,668 44.0 43.7 to 44.3 3.54 3.04
Boys

Grade 7 6661 28.6 27.5 to 29.7 2.52 2.67
Grade 8 6599 31.9 30.8 to 33.1 2.78 2.82
Grade 9 6685 37.7 36.5 to 38.9 3.13 2.93
Grade 10 11,918 41.5 40.7 to 42.4 3.44 3.07
Grade 11 11,931 42.1 41.2 to 43.0 3.42 3.02
Grade 12 10,561 44.7 43.8 to 45.6 3.60 3.12
Total 54,355 39.1 38.7 to 39.5 3.23 3.00

Girls
Grade 7 6009 40.9 39.6 to 42.1 3.30 2.92
Grade 8 6055 44.0 42.7 to 45.2 3.55 3.05
Grade 9 6081 48.5 47.3 to 49.8 3.85 3.03
Grade 10 9364 51.7 50.7 to 52.7 4.04 3.06
Grade 11 9103 54.5 53.5 to 55.6 4.19 3.07
Grade 12 8701 54.8 53.8 to 55.9 4.21 3.06
Total 45,313 50.0 49.5 to 50.4 3.91 3.06
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RESULTS

Replies were obtained from 92 of the 131 junior high
schools (school response rate = 70.2%) and 87 of the
109 senior high schools (school response rate = 79.8%;
combined junior and senior high school response
rate = 74.6%). A total of 103,650 envelopes were col-
lected. The student response rate as a proportion of
students enrolled at the sampled schools was 88.4%
for the junior high schools, 86.3% for the senior high
schools, and 87.1% as a whole. Accordingly, the overall
response rate was 60.7% for the junior high schools,
67.7% for the senior high schools, and 64.8% as a
whole. Of the collected questionnaires, 3982 were
excluded because the sex or grade was not specified
or the answers for the GHQ-12 were incomplete. The
data for the remaining 99,668 questionnaires were
analyzed.

The GHQ-12 showed good internal consistency.
Cronbach α of the GHQ-12 for the whole sample was
0.833 (0.837 for males, 0.822 for females). The distri-
bution of GHQ-12 scores is shown in Figure 1. The num-
ber of subjects with each score decreased stepwise as the
score increased, with a peak number of subjects scoring
zero.

The prevalence and its 95% CI for those whose
GHQ-12 scores were 4 or higher (poor mental health) and
the mean value and standard deviation of GHQ-12 scores,
by sex and school grade, are shown in Table 1. The prev-
alence of poor mental health (95% CI) among the total
cases analyzed was 44.0% (43.7% to 44.3%), that among
boys was 39.1% (38.7% to 39.5%), and that among girls
was 50.0% (49.5% to 50.4%); thus, the prevalence among
girls was significantly higher than that among boys.
Among both boys and girls, the prevalence of poor mental
health increased as the school grade advanced.

Table 2. Prevalence of Poor Mental Health and Mean (SD) 12-Item General Health Questionnaire
(GHQ-12) Score by Sleep Status (N = 99,668)a

Prevalence
of GHQ-12 GHQ-12 Score

Sleep Status N Score ≥ 4 (%) 95% CI p Valueb Mean  SD p Valuec

Subjective sleep assessment < .001 < .001
Very good 14,867 27.4 26.7 to 28.1 2.37 2.63
Good 44,277 36.6 36.1 to 37.0 2.98 2.72
Bad 32,923 57.1 56.6 to 57.7 4.46 3.11
Very bad 5596 72.0 70.9 to 73.2 5.88 3.43

Sleep duration, h < .001 < .001
< 5 14,757 58.3 57.5 to 59.1 4.59 3.38
≥ 5, < 6 17,563 50.9 50.2 to 51.7 4.00 3.03
≥ 6, < 7 40,030 42.2 41.7 to 42.7 3.40 2.92
≥ 7, < 8 15,151 33.7 33.0 to 34.5 2.82 2.76
≥ 8, < 9 7416 33.2 32.1 to 34.2 2.80 2.78
≥ 9 3002 40.8 39.0 to 42.5 3.43 3.27

Bedtime < .001 < .001
Before 10 p.m. 4332 32.2 30.8 to 33.5 2.68 3.02
10 p.m.–11 p.m. 12,044 33.1 32.2 to 33.9 2.79 2.75
11 p.m.–midnight 34,925 40.3 39.7 to 40.8 3.26 2.91
Midnight–1 a.m. 23,870 47.2 46.6 to 47.8 3.75 3.01
1 a.m.–2 a.m. 14,345 52.3 51.5 to 53.1 4.11 3.11
After 2 a.m. 8490 59.5 58.5 to 60.6 4.78 3.37

Difficulty initiating sleep < .001 < .001
Never 32,484 31.5 31.0 to 32.0 2.65 2.66
Seldom 18,797 36.3 35.6 to 37.0 2.96 2.70
Sometimes 32,015 50.9 50.4 to 51.5 3.98 3.02
Often 9169 62.6 61.6 to 63.6 4.90 3.20
Always 5633 74.7 73.5 to 75.8 6.12 3.40

Difficulty maintaining sleep < .001 < .001
Never 39,909 36.5 36.0 to 37.0 2.98 2.81
Seldom 18,277 39.6 38.9 to 40.3 3.22 2.88
Sometimes 28,728 50.4 49.8 to 51.0 3.97 3.07
Often 7278 58.6 57.5 to 59.8 4.65 3.21
Always 3980 69.9 68.4 to 71.3 5.81 3.52

Early morning awakening < .001 < .001
Never 68,057 39.2 38.8 to 39.6 3.17 2.87
Seldom 14,488 47.2 46.4 to 48.0 3.73 3.00
Sometimes 11,591 57.3 56.4 to 58.2 4.54 3.22
Often 3224 64.5 62.9 to 66.2 5.15 3.34
Always 2243 72.0 70.1 to 73.8 6.10 3.62

aIn each section, the missing data have been excluded from the statistical analyses.
bχ2 test.
cKruskal-Wallis test.
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The prevalence of poor mental health and its 95% CI
and the mean value and SD of GHQ-12 scores for the an-
swers to each question on sleep status are shown in Table
2. The prevalence of poor mental health decreased with
longer sleep duration when subjects slept between 5 and 9
hours. However, it increased when sleep duration was 9
hours or longer. The prevalence of poor mental health also
increased as results of subjective sleep assessment went
from good to bad or as bedtime became later. The preva-
lence of poor mental health also increased with higher
frequency of experiencing difficulty initiating sleep, diffi-
culty maintaining sleep, and early morning awakening.

The association between sleep duration and the mean
GHQ-12 score, by sex and school grade, is shown in Fig-
ure 2. U-shaped associations were observed among both
boys and girls in every school grade. Compared with
7th and 8th grade students, the inclination of the mean
GHQ-12 score for 11th and 12th grade students was
steeper when the sleep duration was 8 hours or longer.

The association between subjective sleep assessment
and the mean GHQ-12 score by sex and school grade is
shown in Figure 3. Linear associations were observed
among both boys and girls in every school grade.

The results of logistic regression analyses are shown in
Table 3. Significant associations were indicated between
all items input as covariates and poor mental health.
The results of multivariate logistic regression analyses
showed a U-shaped association between sleep duration
and poor mental health. The lowest adjusted OR was in-
dicated for a sleep duration of “7 hours or more but less

than 8 hours,” and higher adjusted ORs were indicated
for sleep durations of less than 7 hours and 9 hours
or more. In the multivariate logistic analyses for every
school grade, the adjusted ORs with regard to poor mental
health did not show a statistically significant difference
between “7 hours or more but less than 8 hours” and “8
hours or more but less than 9 hours.” A linear association
was observed between the adjusted OR for poor mental
health and subjective sleep assessment. The adjusted OR
for poor mental health became higher as the results of
subjective sleep assessment went from good to bad.

The total scores for the 11 items, after excluding the
sleep item from the GHQ-12, were calculated, and any
person whose total score was 4 or higher was defined as
being in poor mental health. Then the statistical analyses
were performed again. The results showed the same as-
sociations between mental health status and sleep status
as those mentioned above.

DISCUSSION

The present study had a large representative sample
because (1) it included subjects who were selected ran-
domly on a nationwide basis; (2) the number of analyzed
cases, about 100,000, was large; and (3) the questionnaire
collection rate was acceptably high.

In this study, subjects whose GHQ-12 scores were 4
or higher were defined as being in poor mental health.
High scores on the GHQ-12 are not diagnostic of specific
psychiatric disorders but are possible indicators of poor

Figure 2. Relationship Between Sleep Duration and Mean GHQ-12 Scores by Sex and School Gradea

aFor all school grades, a U-shaped association was observed between sleep duration and GHQ-12 score.
Abbreviation: GHQ-12 = 12-item General Health Questionnaire.
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mental health. Three distinctive findings were obtained
regarding the prevalence of poor mental health in this
population. First, the prevalence of poor mental health
was significantly higher among girls, at 50.0%, compared
with 39.1% among boys. When compared by school
grade, the prevalence among girls was significantly higher
than that among boys in all grades. Higher GHQ-12 scores
among girls than among boys have been observed among
adolescents in Canada,15 Italy,19 Greece,20 and Turkey.20

When assessed by methods other than the GHQ-12, a
higher prevalence of poor mental health among girls than
among boys has been reported in countries such as the
United States,21 Australia,22 and Finland.23 Therefore, a
higher prevalence of poor mental health among Japanese
girls is not exceptional and reflects a commonly observed
phenomenon in developed countries.

Second, the prevalence of poor mental health increased
with advancing school grade, among both boys and girls.
In a study of 9863 adolescents in the United States, Saluja
et al.21 reported that the prevalence of depression in-
creased with age, and this was also the case in our present
study population.

Third, the prevalence of poor mental health among
adolescents was higher than that among adults. Several
studies have already reported the mental health status
of Japanese adults, as assessed using the GHQ-12.13,17 In
a study of 1343 Japanese adults aged 40 to 69 years,
Fuchino et al. reported that the prevalence of those whose

GHQ-12 scores were 4 or higher was 21.6% among
men and 23.8% among women.17 In the present study,
the prevalence among adolescents was markedly higher
than that reported for adults. This finding suggests that
the mental health care of adolescents, who are in an
important stage of mental development, is a vital social
issue.

In the present study, the mental health status of sub-
jects whose sleep duration was 9 hours or longer, as well
as those whose sleep duration was less than 7 hours, was
recognized to be poorer than that of subjects whose sleep
duration was 7 hours or more but less than 9 hours. A
U-shaped association was observed between sleep dura-
tion and GHQ-12 score. On the other hand, a linear pro-
portional association was observed between subjective
sleep assessment and GHQ-12 score. GHQ-12 scores
increased as results of subjective sleep assessment went
from good to bad. As to the association between mental
health status and sleep duration and that between mental
health status and subjective sleep assessment, a common
pattern was observed in all school grades. The results of
stratified analysis by sex also demonstrated a common
pattern for each. These findings suggest that a U-shaped
association between sleep duration and mental health
status and a linear association between subjective sleep
assessment and mental health status are universal asso-
ciations, regardless of sex or school grade. In a recent
study of more than 24,000 Japanese adults from the

Figure 3. Relationship Between Subjective Sleep Assessment and Mean GHQ-12 Scores by Sex and
School Gradea

aFor all school grades, a linear and unidirectional association was observed between subjective sleep assessment and
GHQ-12 score.

Abbreviation: GHQ-12 = 12-item General Health Questionnaire.
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general population, a U-shaped association was observed
between sleep duration and depression, and a linear as-
sociation was observed between subjective sleep assess-
ment and depression.24 The fact that similar findings were
obtained for both adults and adolescents is significant
for understanding the associations between human sleep
behavior and mental health status.

It is well known that mortality shows a U-shaped as-
sociation with sleep duration.25–29 In addition, it is signifi-
cant that a U-shaped association is also evident between
sleep duration and mental health status. It is easily under-
standable that shorter sleep duration would lead to poor
mental health, or on the contrary, that being in poor mental
health could lead to shorter sleep duration. In a long-term

Table 3 Logistic Regression Results: Variables Predicting Poor Mental Health in a Sample of Japanese Adolescents
(N = 99,668)a,b,c

Variable N Crude OR 95% CI p Value Adjusted OR 95% CI p Value

Sex < .01 < .01
Male 54,355 1.00 1.00
Female 45,313 1.56 1.52 to 1.60 1.63 1.59 to 1.68

Grade < .01 < .01
7 12,670 1.00 1.00
8 12,654 1.15 1.10 to 1.21 1.08 1.02 to 1.14
9 12,766 1.43 1.36 to 1.50 1.23 1.16 to 1.30
10 21,282 1.62 1.55 to 1.70 1.38 1.30 to 1.46
11 21,034 1.72 1.64 to 1.80 1.47 1.39 to 1.55
12 19,262 1.85 1.77 to 1.94 1.54 1.45 to 1.63

Subjective sleep assessment < .01 < .01
Very good 14,867 1.00 1.00
Good 44,277 1.53 1.47 to 1.59 1.41 1.35 to 1.48
Bad 32,923 3.53 3.39 to 3.69 2.75 2.62 to 2.89
Very bad 5596 6.83 6.38 to 7.31 4.41 4.07 to 4.78

Sleep duration, h < .01 < .01
< 5 14,757 2.74 2.62 to 2.87 1.35 1.27 to 1.44
≥ 5, < 6 17,563 2.04 1.95 to 2.13 1.21 1.15 to 1.28
≥ 6, < 7 40,030 1.43 1.38 to 1.49 1.13 1.08 to 1.18
≥ 7, < 8 15,151 1.00 1.00
≥ 8, < 9 7416 0.97 0.92 to 1.03 1.03 0.96 to 1.10
≥ 9 3002 1.35 1.25 to 1.46 1.26 1.15 to 1.39

Bedtime < .01 .01
Before 10 p.m. 4332 1.00 1.00
10 p.m.–11 p.m. 12,044 1.04 0.97 to 1.12 0.97 0.89 to 1.06
11 p.m.–midnight 34,925 1.42 1.33 to 1.52 0.98 0.91 to 1.07
Midnight–1 a.m. 23,870 1.89 1.76 to 2.02 0.96 0.89 to 1.05
1 a.m.–2 a.m. 14,345 2.32 2.16 to 2.49 0.95 0.87 to 1.03
After 2 a.m. 8490 3.10 2.87 to 3.35 0.86 0.78 to 0.95

Difficulty initiating sleep < .01 < .01
Never/seldom/sometimes 83,296 1.00 2.96 to 3.19 < .01 1.00 1.79 to 1.95 < .01
Often/always 14,802 3.07 1.86

Difficulty maintaining sleep
Never/seldom/sometimes 86,914 1.00 2.24 to 2.43 < .01 1.00 1.46 to 1.60 < .01
Often/always 11,258 2.34 1.53

Early morning awakening
Never/seldom/sometimes 94,136 1.00 2.64 to 2.97 < .01 1.00 1.64 to 1.88 < .01
Often/always 5467 2.80 1.76

Eating breakfast
Daily 76,860 1.00 1.00
Occasionally 10,219 1.38 1.33 to 1.44 1.08 1.03 to 1.13
Never 6822 1.64 1.56 to 1.72 1.08 1.03 to 1.15

Drinking more than once a month < .01 < .01
No 69,775 1.00 1.00
Yes 29,412 1.34 1.30 to 1.37 1.07 1.03 to 1.10

Smoking more than once a month < .01 < .01
No 89,301 1.00 1.00
Yes 9276 1.54 1.47 to 1.61 1.16 1.10 to 1.22

Participating in extracurricular activities < .01 < .01
No 32,204 1.00 1.00
Yes 65,440 0.74 0.72 to 0.76 0.94 0.91 to 0.97

Intention of studying at university < .01 < .01
No 57,536 1.00 1.00
Yes 40,389 1.17 1.14 to 1.20 1.08 1.05 to 1.12

aIn each section, the missing data have been excluded from the statistical analyses.
bPoor mental health has been defined as a 12-item General Health Questionnaire score ≥ 4.
cAll the items included in this table were input as covariates in the logistic model.
Abbreviation: OR = odds ratio.
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prospective study, Chang et al.30 reported that subjects
getting 7 hours of sleep or less per night were at higher
risk of becoming depressed than those getting more than
7 hours of sleep. What, then, is the association between
longer sleep duration and poor mental health? In a labo-
ratory study, Hartmann et al.31 found that subjects who
always slept more than 9 hours per night tended to be
mildly depressed. Patel et al.,32 after analyzing data for
60,000 women in the United States, also reported that
depression was associated with long sleep duration, al-
though its causal relationship was not clear. Detre et al.33

reported that, among those who suffered from depres-
sion, hypersomnia was not an unusual symptom. From
these studies, it may be assumed that longer sleep dura-
tion is one of the pathological features of poor mental
health. However, the possibility that some confounding
factors, such as disease and physical impairment, might
both prolong sleep duration and increase GHQ-12 scores
cannot be ruled out. Unfortunately, the present study was
unable to clarify the mechanism of how long sleep dura-
tion and poor mental health are related, and further stud-
ies of this issue will therefore be needed.

It is interesting that the association between sleep
duration/subjective sleep assessment and mental health
status showed different patterns, suggesting that these 2
sleep parameters are of independent significance. There-
fore, for adolescents who complain of sleep disturbance,
data on sleep duration and subjective sleep assessment
must be collected and assessed separately.

The present study data indicated that the prevalence
of poor mental health increased as bedtime became later.
In a study of Italian high school students, Giannotti et
al.34 reported that so-called evening-type students, who
showed a preference for going to sleep at a later hour and
who often found it difficult to get up in the morning, also
suffered from emotional problems. However, unlike the
results of the univariate analysis, the multivariate analy-
sis of this issue in the present study demonstrated a sig-
nificantly lower adjusted OR with regard to poor mental
health for subjects who went to bed “after 2 a.m.” This
finding is attributed to strong associations between late
bedtime and short sleep duration and between late bed-
time and difficulty initiating sleep. Since these 2 items
were adjusted, the OR for late bedtime with regard to
poor mental health was lowered. From this result, it was
suggested that late bedtime not accompanied by short
sleep duration or difficulty initiating sleep would not be
associated with poor mental health.

The mental health status of subjects who suffered
from difficulty initiating sleep, difficulty maintaining
sleep, or early morning awakening was poorer than that
of subjects who did not. These 3 conditions are typical
symptoms of insomnia, and it has been indicated in
several cross-sectional epidemiological studies targeting
adolescents that insomnia is closely related to mental

health status.1,3,5,7,8 This relationship has also been indi-
cated in some longitudinal studies. In a study that ob-
served adolescents in the United States over a 4-year
period, Patten et al.35 reported that depressive symptoms
could be a risk factor for onset of insomnia. In addition,
Roberts et al.36 reported that insomnia among adolescents
aged 11 to 17 years adversely affected their mental health
status after 1 year. From these reports, it can be consid-
ered that mental health status and insomnia have a bidi-
rectional relationship in which either can be a cause or a
result. The results of the present study reconfirmed these
previous findings.

Our findings indicated that lifestyle habits such as
alcohol drinking, smoking, skipping breakfast, and not
participating in extracurricular activities were associated
with poor mental health. The association between alcohol
drinking/smoking and poor mental health has been re-
ported in several cross-sectional studies overseas.21,37,38

Moreover, in a prospective study, Hallfors et al.39 found
that alcohol drinking and smoking were independent risk
factors for depression. As to extracurricular activities,
these can be roughly divided into cultural and physical
activities. It is known that participating in physical activi-
ties, in particular, has a positive influence on the mental
health status of adolescents, because it helps to improve
psychological well-being and self-esteem, as well as for-
mation of social networks.40,41 The association recognized
in this study between lifestyle habits and poor mental
health among Japanese adolescents largely coincides with
the results of previous studies overseas targeting adoles-
cents. These results suggest that guidance on lifestyle
habits is important for improving the mental health status
of adolescents.

In this study, having an intention to study at university
showed a significant association with poor mental health.
Conventionally, Japanese society has a tendency to place
excessive emphasis on academic record, and the competi-
tion to gain a university place is fierce. Such tremendous
academic pressure may affect the mental health status
of individuals intending to study at university. In fact, a
study conducted in Japan found that the 28-item GHQ
scores of first-year university students who had passed
entrance exams were lower than those of seniors in high
school who had been preparing for entrance exams.42

These findings suggest that mental health support must be
provided for adolescents, particularly for those who in-
tend to study at university.

There were some limitations to this study. First, since
this was a cross-sectional survey, a causal relationship
could not be determined. When examining a causal rela-
tionship, a longitudinal study such as a cohort study is
required, and such a study will be required in the future.
Second, physiological measurements such as electro-
encephalography could not be employed to obtain ob-
jective data for evaluation of sleep status. However, such
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measurements, although desirable, are not normally in-
cluded in epidemiological studies because of the very
large number of subjects involved. Furthermore, several
reports have stated that self-reported data on sleep status
are consistent with physiological data to a certain de-
gree.43,44 Third, the items included in our questionnaire
did not include all the factors that were considered to af-
fect sleep. For example, noise levels at night, the person/s
with whom a subject sleeps, and commuting time to
school are all possible factors that could affect a subject’s
sleep. However, we could not include them in the ques-
tionnaire because of space limitations. These items will
need to be examined in the future. Fourth, there may have
been a nonresponse bias. The rate of response to the ques-
tionnaire in this study was 64.8%; therefore, approxi-
mately 35% of the subjects did not participate in the sur-
vey. In Japan, people below 20 years of age are prohibited
by law from smoking and drinking alcohol. Therefore,
schools and individual students tend to be noncooperative
in responding to any survey that includes questions on
smoking and drinking alcohol. This reluctance may be
the main reason for the high level of nonresponsiveness.
However, there is a possibility that students with poorer
mental health did not participate in this survey. Fifth, a
question on excessive daytime sleepiness (EDS) was
not included in the questionnaire used. It is known that
chronic insufficient sleep may induce EDS or mood and
behavior problems among adolescents.45,46 The associa-
tion between short sleep duration and poor mental health
recognized in the present study may be explained by EDS.
In future studies, associations between sleep habits and
mental health status among adolescents should be exam-
ined by taking EDS into consideration.

In the present study, an association between mental
health status and sleep status was examined, using repre-
sentative samples of Japanese adolescents. As a result, it
was indicated that a U-shaped association existed between
mental health status and sleep duration and that, from a
mental health viewpoint, an appropriate sleep duration
was 7 hours or more but less than 9 hours. Meanwhile,
a linear proportional association was observed between
mental health status and subjective sleep assessment. As
to insomnia symptoms, such as difficulty initiating sleep,
difficulty maintaining sleep, and early morning awaken-
ing, as the frequency of such symptoms increased, mental
health became poorer. People engaged in the clinical care
of adolescents in psychiatric medicine must be fully aware
of the associations between mental health status and sleep
status revealed in this study.
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Editor’s Note: We encourage authors to submit papers for
consideration as a part of our Focus on Childhood and Adolescent
Mental Health section. Please contact Melissa P. DelBello, M.D.,
at delbelmp@email.uc.edu.
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