Humanities & Social Sciences

Communications

ARTICLE B creck o vesatn

https://doi.org/10.1057/s41599-022-01148-x OPEN

Relationship between self-rated health and
depression risk among children in Japan
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Japan is facing a markedly high incidence of adolescent suicide. This study examines the
relationship between depression and self-rated health, which is a significant factor driving
people towards suicide, highlighting the importance of children’s assessments of their health.
In this cross-sectional study, an original questionnaire combining text and illustrations was
administered to 6421 elementary, junior, and senior high-school students and an effective
way of using the questionnaire was proposed. To assess children’s self-rated health, the
survey questions were classified into two domains: physical and mental health. The questions
were further classified based on symptom duration. Depression assessment was based on
the Depression Self-Rating Scale for Children. To provide a basis for the effective use of the
self-rated health assessment tool, the respondents were classified into three groups based on
physical/mental conditions together with the duration of those conditions, and comparisons
were subsequently made. The groups were Favourable Health, Temporarily Poor Health, and
Persistently Poor Health, and the results were analysed using an ANOVA. Self-rated health
levels decreased, and depressive conditions worsened with age. Although most children led
physically and mentally healthy school lives, the mean Depression Self-Rating Scale score
was significantly higher for the Persistently Poor Health group than the other two, and the
Temporarily Poor Health group scored significantly higher than the Favourable Health group
for both physical and mental health (all p < 0.001). As the Temporarily and Persistently Poor
Health groups in the domains of physical and mental health are more likely to be depressed, it
is important to monitor the health of children in educational settings. In this study, completing
this questionnaire was shown to help children understand themselves objectively and help
the adults around them comprehend their condition quicker. It is especially important to
promptly develop systems for appropriate and organic collaboration between educational
settings and medical or welfare services.
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Introduction
apan is experiencing increasingly high rates of suicide among
young people. It is the only developed country where suicide
is the leading cause of death among those aged 15—39, with a
particularly high incidence of adolescent suicide. It is also the
only country in the industrialised world (G7) where suicide is the
leading cause of death among young people (those in their teens
and twenties). The mortality rate for teenagers is higher in the
USA and Canada than in Japan (Ministry of Health, Labour and
Welfare, 2021). Data clarifying the causes of suicide are often
unavailable for the 10—14 age group, but depression is frequently
reported to be a major contributing factor among senior high-
school students. Specifically, the incidence of suicide associated
with depression or other mental health disorders is high among
female senior high-school students (Ministry of Health, Labour
and Welfare, 2020). In Japan, the Minister of Health, Labour and
Welfare has designated ‘Suicide Prevention Week’ and ‘Suicide
Prevention Month’, and has issued messages, distributed coun-
selling service PR videos and posters, and trained ‘gatekeepers’—
people who are able to recognise, talk to, listen to, connect with,
and look after those in distress. However, discussions on how to
prevent adolescent suicide remains insufficient (Ministry of
Education, Culture, Sports, Science and Technology, 2021).
Self-rated health is an index to subjectively assess one’s health
condition; it aids in clarifying overall health conditions that are
difficult to identify with objective parameters, such as death and
prevalence rates. In Europe and the United States, this is known
as ‘subjective health’ or ‘self-reported health’. Self-rated health
was incorporated into the National Health Interview Survey in
the United States in 1972. In Japan, it was first used in the
Comprehensive Survey of Living Conditions in 1986 and has
since been examined in many social surveys (Hoshi, 1988). Self-
rated health is often examined in combination with lifestyle,
quality of life, and physical symptoms. Many studies involving
older adults report higher survival rates for individuals with
higher self-rated health levels, revealing their influence on vital
prognoses. The relative risk of all-cause mortality is higher in
women than in men when subjective health status is ‘poor’
compared with ‘excellent’ (Kaplan and Camacho, 1983). In
addition, the Buzzard model results, which analysed the causal
relationship between subjective health and life expectancy,
showed that the risk of death was higher and the survival curve
lower in both men and women who reported themselves as being
‘unhealthy’ compared to those who reported as ‘very healthy’,
‘fairly healthy’, or ‘not very healthy’ (Okado et al., 2000). Self-
rated health, used for autonomous health assessments and to
accurately represent lifestyles and related physical health condi-
tions, is an excellent assessment and support tool that may
facilitate bidirectional health support (Yamamoto et al., 2009).
Additionally, when an objective health assessment is difficult,
especially since it is time and cost intensive, subjective health
perception is a useful alternative health indicator because it is a
simple test with advantages such as being an easy-to-use single-
item index (Sugisawa and Sugisawa, 1995). However, existing
studies have only investigated adults. A pilot survey involving
elementary and junior high-school students and teachers is the
only reported study on self-rated child health (Okada et al., 2016).
A previous study examining the risk of suicide among young
people based on suicidal behaviour and protective factors revealed
that mental health disorders increased suicide risk, as they were
present in many adolescents who committed or attempted suicide
(Bridge et al., 2006). In a Japanese survey involving those aged
13-18 with a history of suicide attempts, health problems, mainly
those due to mental health disorders, were the leading con-
tributing factors of these attempts (Narishige et al., 2012).
According to a study investigating cases of suicide among those
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under 15 over the past decade in New Zealand, suicide risk
increased with age, and mental health problems were noted in
many cases (Beautrais, 2001). Depression was reported to be the
psychiatric risk factor most significantly correlated with adoles-
cent suicide (Brent et al., 1993; Shafii et al., 1988). In a Finnish
study comparing males and females who died by suicide between
the ages of 13 and 22, mood disorders were present in 68% of
females (Marttunen et al., 1995). In another study conducted in
Finland, mental health disorders were present in 94% of all sui-
cide cases among those aged 13—19, and there was a strong
correlation between adolescent suicide and depression (Marttu-
nen et al,, 1991). In a survey investigating suicide among indi-
viduals under 20 in New York City, the presence of substance-
related disorders, represented by alcoholism, and concomitant
mood disorder, which was the main risk factor in both sexes, also
increased the risk of suicide (Shaffer et al., 1996). Harrington’s
(1994) epidemiological study reported that depressive states lead
to depression in children and that the prevalence of these states
rapidly and markedly increases during adolescence. Murata et al.
(1996) noted that depressive states among students were closely
associated with problems related to the education system or
school structure. Students in depressive states often go through a
process where their self-expectations and ideals are unmet and
their self-worth gradually decreases (Murata et al., 1996; Okada
et al., 2009). Based on this process, depressive states may be a
strong trigger for suicide attempts.

According to a report from Norway, compared with late ado-
lescents (aged = 15 years), fewer early teenagers expressed suicidal
intentions, left suicide notes or attempted suicide, and described
events that were predictive or precursory to suicide; however, they
mentioned the need for caution when depression or other risk
factors were detected (Groholt et al., 1998). Similarly, in Japan,
data that would facilitate the identification of causes or motives
are unavailable in many cases of suicide among those aged 10—14
(Ministry of Health, Labour and Welfare, 2020). Therefore, it is
necessary to identify protective factors for suicidal behaviour at
an early stage and screen for an increased risk of suicide in
children, as one study analysing risk factors associated with sui-
cide in young people over the past decade concluded that these
factors are often mainly explained by psychiatric problems in
adolescents (Gould et al., 2003). In addition to such screening,
curricula (Gould and Kramer, 2001) and acknowledge-care-tell
approaches to detect such risks were reported to be important for
suicide prevention (Jacobs et al., 2009). In Japan, in accordance
with the Ministry of Education, Culture, Sports, Science and
Technology’s (2015) initiative, which highlights the need to
review the leadership of managers, the ideal way of conducting
school affairs, and the way faculty and staff work so that faculty
members and staff with diverse expertise can collaborate as a
team by making use of their respective expertise, some schools are
trying to connect students in need of assistance to medical care
after a comprehensive physical and mental health examination by
the school nurse. However, this is a difficult, labour- and time-
intensive process. Therefore, we believe that the key to child
suicide prevention lies in the school, where the child spends most
of the day. If schools have access to tools that are interesting and
easily administered to younger children, and that can be used to
easily assess children’s status and identify some of the depression
symptoms associated with childhood suicide, then schools can
independently identify risk factors in students and seek medical
care confidently and reliably when depression is suspected. This
could go a long way in helping many children.

Based on these perspectives, for the prevention of suicide
among young people, this study aims to: (1) analyse children’s
self-rated health status; (2) analyse the relationship between self-
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rated health and depression, which can lead to suicide (this is
because if the results of children’s self-assessments can be used to
identify depression to some extent, then schools may find it easier
to identify childhood depression through easy-to-answer self-
assessment questions); and (3) based on (2), propose the use of a
self-assessment-based health measurement tool that is effective
for the early prevention of childhood suicide.

Methods

Participants. We selected schools located in seven cities in A, B,
and C prefectures in Japan, each with a population of 30,000. We
believe these were the most representative schools in Japan with
regard to school courses, scale, student sex ratio, and academic
ability. A questionnaire survey was distributed to 6421 (3262
male, 3159 female) students aged 7-18, of whom, 1962 (1031
male, 931 female) were aged 7-12 from four elementary schools,
2097 (1079 male, 1018 female) were aged 13-15 from five junior
high schools, and 2362 (1152 male, 1210 female) were aged 16-18
from four senior high schools. Subsequently, responses from
5641 students (2824 male, 2817 female), of whom 1592 (830
male, 762 female) belonged to elementary schools, 1875 (958
male, 917 female) to junior high schools, and 2174 (1036 male,
1138 female) to senior high schools, who were present on the day
of the survey and agreed to complete the entire questionnaire
correctly, were analysed (valid response rate: 87.9%). Those (19
primary school students, 28 junior high-school students,
20 senior high-school students, 67 students in total, 1.0%) who

expressed ‘disagreement’ with the questionnaire survey were
excluded from the analysis.

Study period and procedure. A period between late November
2018 and early June 2019, when neither in-school events nor
regular tests took place, was chosen for each school. The survey
was conducted during a short morning homeroom session or at
lunchtime by homeroom teachers and their assistants on a
school-wide basis.

Study items. To assess self-rated health, the Comprehensive
Survey of Living Conditions presents the following question:
‘What is your current health condition? Please mark the most
appropriate number with a circle’, with response options of ‘I:
Good’, 2: Relatively good’, ‘3: Normal’, ‘4: Relatively bad’, and °5:
Bad'. Answers were quantified by scoring ‘Good’ as 5 and ‘Bad’ as
1. However, solely textual response options may not be easy for
children, especially elementary school students, to understand.
Therefore, upon deliberation, we created original questions by
combining words and illustrations that utilised the concept of
weather to facilitate understanding (Figs. 1 and 2).

Additionally, considering the necessity of asking about physical
health symptoms such as recurring headaches, abdominal pain,
and vomiting (Murberg and Bru, 2004; Takamiya et al., 2015;
Tanaka et al., 2000; Tanaka et al., 2012), along with mental health
symptoms, we classified these questions into two domains and
presented them separately, as follows: ‘If your body were the

If your body were the weather, how would it feel? Please mark the most appropriate number with a circle.

1. Good

2. Relatively good

How long has it persisted?

Please tell me the reason for this.

3. Normal

(not for 2 weeks, for 2 weeks or longer)

. A =
PASS

4. Relatively bad 5. Bad

4= Please mark the appropriate one with a circle.

Parts of the body ( )
[Reason]

Fig. 1 Physical health symptom rating sheet. Original questions were created by combining words and illustrations that utilised the concept of weather
conditions a metaphor for physical health status: ‘Beautiful Sunny’ is ‘Good’, ‘Sunny’ is ‘Relatively good’, ‘Cloudy occasionally sunny’ is ‘Normal’, ‘rainy’ is

‘Relatively bad’, and ‘Stormy’ is' ‘Bad'.

If your heart were the weather, how would it feel? Please mark the most appropriate number with a circle.

VR

7.

|
N

y W
P

1. Good

2. Relatively good

3. Normal

4. Relatively bad 5. Bad

How long has it persisted? (not for 2 weeks, for 2 weeks or longer) <sssm Please mark the appropriate one with a circle.

Please tell me what the cause is.

[Reason]

School, Home, Others 4mmmmm Please mark the appropriate one with a circle

Fig. 2 Mental health symptom rating sheet. Original questions were created by combining words and illustrations that utilised the concept of weather
conditions as a metaphor for in mental health status: ‘Beautiful Sunny” is ‘Good’, ‘Sunny” is ‘Relatively good’, ‘Cloudy occasionally sunny' is ‘Normal’, ‘rainy’

is ‘Relatively bad’, and ‘Stormy’ is’ ‘Bad'.
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weather, how would it feel?” and ‘If your heart were the weather,
how would it feel?’ (self-rated health assessment tool). We further
classified the questions according to the duration of each
symptom—not persisting for 2 weeks’ and ‘persisting for 2 weeks
or longer—based on the Diagnostic and Statistical Manual of
Mental Disorders-Fifth Edition depression criteria (American
Psychiatric Association, 2013), where five or more symptoms,
including depressive mood or loss of interest or pleasure,
persisting for 2 weeks or longer, are required for diagnosis.
Furthermore, in the domain of self-rated physical health, we
asked the children to describe the body part responsible for and
the reason for their condition. In the domain of self-rated mental
health, we asked them to identify the cause by circling ‘school’,
‘home’, or ‘other’ and to describe the reason for the marked cause.

Depression assessment was based on Murata et al’s (1996)
Japanese version of the Depression Self-Rating Scale for Children
(DSRS-C), originally developed by Birleson (1981). The 18 state-
ments, designed to examine students’ tendencies related to
spiritlessness and depression over the past week, were rated on a
three-point scale: ‘Most of the time’ (2), ‘Sometimes’ (1), and
‘Never’ (0). The full score is 36, and the cutoff score is 16. Higher
scores indicate more markedly depressive states. Firth and
Chaplin (1987) demonstrated that the DSRS-C is useful for
screening for depressive states. As there are only 18 statements,
the scale does not take much time to complete; therefore, there is
not much of a burden on elementary and junior/senior high-
school students. Statements are easy to understand, with soft
expressions to avoid causing mental conflict in participating
children.

Ethical considerations. We visited each of the 13 schools and
explained the study objective, methods, and privacy protection
measures to the students after obtaining consent from their
respective principals. Subsequently, we asked the school princi-
pals to provide parents with this explanation and seek their
approval. For participants under the age of 16 years, each class
teacher explained the questionnaires to their parents or guar-
dians, and verbal consent was obtained from them. These parti-
cipants were asked to choose their own answers to questions at
the top of the questionnaire, i.e., whether they would or would
not answer the questions in this questionnaire, including the
intention of their parents or guardians. To obtain students’
consent before initiating the study, we also asked the homeroom
teachers and assistants in charge of distributing the questionnaire
to orally explain certain measures to these participants. Students
were informed that they would not be at any disadvantage for
refusing to participate or being unable to complete the ques-
tionnaire. The questionnaire did not have any field for collecting
the students’ names. However, consent was required for all
individual students to participate. I agree’ and ‘I do not agree’
were listed as options at the top of all questionnaires distributed
to students. Since the questionnaires were to be collected by the
homeroom teacher on a class-by-class basis, we considered and
ensured equality in the collection of the questionnaires so that
students who declined participation and did not submit the
questionnaires would not be disadvantaged by the attention of
other students. Therefore, students who chose ‘I do not agree’ did
not complete the questionnaire. We only received answers from
students who chose ‘T agree’.

It was clarified that all information would be anonymised to
prevent the identification of individuals; there would be no
pressure on students, teachers, assistant teachers-in-charge, or
others when filling out the questionnaire; students did not need to
fill out the questionnaire in front of the teachers; and the
statistical processing of all survey results and their use was for this
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study only. Submitting a questionnaire was regarded as consent
from a child. The study was approved by the Medical Ethics
Committee of our institution (FY 2018, approval number: 2). All
procedures were carried out in accordance with the standards of
the institutional ethics committee, the 1964 Helsinki Declaration
and its later amendments.

Analysis. To clarify overall associations related to self-rated
health and mean DSRS-C score, we first performed an ANOVA
based on sex and school type using Tukey’s Honestly Significant
Difference (HSD) test for multiple comparisons. The significance
threshold was set at p <0.05. We then analysed the differences
between boys and girls using the t-test. All data were presented as
mean + SD. To examine the relationship between self-rated health
and depressive states, we calculated Pearson correlation coeffi-
cients adjusted for school type and sex with significance thresh-
olds of p <0.05.

Next, for the questionnaire, we regarded ‘Normal’ as a positive
answer, thus dividing all answers into two choices: ‘Good/
Relatively good/Normal’ and ‘Relatively bad/Bad’ (Baba and
Kondo, 2005). We then divided the children’s ratings of their
physical health condition as ‘Relatively bad/Bad’ into two groups
based on duration (‘not persisting for 2 weeks’” and ‘persisting for
2 weeks or longer’)) and performed ANOVA. We similarly
analysed data for the domain of self-rated mental health.
Following from this result, we compared the three groups of
children based on their physical/mental conditions together with
the duration of those conditions. The classifications were as
follows: Favourable Health: rating their physical/mental health
condition as ‘Good/Relatively good/Normal’; Temporarily Poor
Health: ‘Relatively bad/Bad’ + ‘not persisting for 2 weeks’; and
Persistently Poor Health: ‘Relatively bad/Bad’ + ‘persisting for
2 weeks or longer.” We used a chi-squared test for comparison of
percentages in sex- and school-type-based analysis of self-
reported physical and mental health of students. This provided
a basis for the effective use of the self-rating assessment tool.
Finally, we compared the prevalence of depression among the
three groups. In the domain of self-rated physical health, using
the mean DSRS-C score for each group, we performed a one-way
ANOVA based on students’ sex and school type, using Tukey’s
HSD, with significance threshold set at p <0.05. All the data is
presented as mean + SD. We used a two-tailed Chi-square test to
compare the proportions of them. We performed the analyses
using SPSS ver. 26 (IBM Japan, Ltd.).

Results

Children’s self-rated health. The results of the sex- and school-
type-based analysis of the self-rated physical and mental health of
elementary, junior high, and senior high-school students are
shown in Tables 1 and 2.

The overall mean + standard deviation score for self-rated
physical health was 3.60 +1.06, and males had scored signifi-
cantly higher than females (#(5639) = 3.733, p < 0.001, r = 0.050).
Sex-based differences were not observed for any school type.
Elementary school students had significantly higher scores than
junior and senior high-school students, and scores of junior high-
school students were significantly higher than those of senior
high-school students (F(5,5635) = 56.309, p < 0.001, #? = 0.048).
Similarly, the overall mean + standard deviation score for self-
rated mental health was 3.65+ 1.11, and males had significantly
higher scores than females (#(5639) = 5.263, p < 0.001, r = 0.070).
As for gender-based differences at each type of school, males had
significantly higher scores than females at junior high schools.
Elementary school students had significantly higher scores than
junior and senior high-school students, and the scores of junior
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Table 1 Sex- and school-type-based analysis of students’ self-rated physical health.

School Sex n Mean SD p? Mean SD One-way ANOVA Significance

Ages

Elementary Boys 830 3.96+1.08 0.408 3.92+1.06 <0.001 Elementary vs. Junior High <0.001
Ages 7-12 Girls 762 3.86+1.04 3.62+1.07 Elementary vs. Senior High <0.001
Junior High Boys 958 3.68+1.08 0.095 Junior High vs. Senior High <0.001
Ages 13-15 Girls 917 3.56+1.06

Senior High Boys 1036 3.38+1.03 0.867 3.36+£0.97

Ages 16-18 Girls 1138 3.33+0.92

Total Boys 2824 3.66 £1.09 0.000 3.60+£1.06

Ages 7-18 Girls 2817 3.55+£1.02

Tukey's multiple comparisons.

SD standard deviation.
p-value is significant at <0.05.
aDifferences between boys and girls were analysed using the t-test.

All data are presented as mean + SD; one-way ANOVA with post hoc Tukey test was applied for significance testing.

Table 2 Sex- and school-type-based analysis of students' self-rated mental health.

School Sex n Mean SD p? Mean SD One-way ANOVA Significance

Ages

Elementary Boys 830 4.00+1.14 1.000 3.99+1M <0.001 Elementary vs. Junior High <0.001
Ages 7-12 Girls 762 3.99+£1.08 Elementary vs. Senior High <0.001
Junior High Boys 958 3.83+1.10 0.000 3.69£1.12 Junior High vs. Senior High <0.001
Ages 13-15 Girls 917 3.54+113

Senior High Boys 1036 3.40 £1.05 0.336 3.35+1.02

Ages 16-18 Girls 1138 3.31£0.99

Total Boys 2824 3.72+1.12 0.000 3.65£1.11

Ages 7-18 Girls 2817 3.57£1.10

Tukey's multiple comparisons.

SD standard deviation.
p-value is significant at <0.05.
aDifferences between boys and girls were analysed using the t-test.

All data are presented as mean + SD; one-way ANOVA with post hoc Tukey test was applied for significance testing.

Table 3 DSRS-C scores and sex- and school-type-based analysis of responses.

School Sex n Mean SD p? Mean SD One-way ANOVA Significance

Ages

Elementary Boys 830 10.79+5.82 0.959 10.91+£5.90 <0.001 Elementary vs. Junior High = 0.571
Ages 7-12 Girls 762 11.05+5.99 Elementary vs. Senior High <0.001
Junior High Boys 958 10.40 +£6.28 0.000 119+ 6.67 Junior High vs. Senior High <0.001
Ages 13-15 Girls 917 12.02+£6.96

Senior High Boys 1036 12.76 £ 5.66 0.421 13.02£5.91

Ages 16-18 Girls 1138 13.26 £ 6.12

Total Boys 2824 11.38£6.02 0.001 11.82£6.24

Ages 7-18 Girls 2817 12.26 £ 6.43

Tukey's multiple comparisons.

SD standard deviation.
p-value is significant at <0.05.
aDifferences between boys and girls were analysed using the t-test.

All data are presented as mean = SD; one-way ANOVA with post hoc Tukey test was applied for significance testing.

high-school students were significantly higher than those of
senior high-school students (F(5,5635) =74.232, p<0.001,
7% = 0.062).

Depression. The total DSRS-C scores, representing depression,
and the results of the sex- and school-type-based analysis of
responses to the DSRS-C are shown in Table 3.

The overall mean + standard deviation DSRS-C score was
11.82+6.24, and females had significantly higher scores than

males (#(5639) = —5.279, p<0.001, r=0.070). As for gender-
based differences for each type of school, females had significantly
higher scores than males in junior high schools. Senior high-
school students had significantly higher scores than elementary
and junior high-school students (F(5, 5635) = 34.778, p <0.001,
#? = 0.030).

Relationship between self-rated health and depression. Chil-
dren’s depressive states may vary depending on their self-rated
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Self-rated physical health

Table 4 PartiNal correlation coefficients among children’s self-rated physical health, mental health, and DSRS-C.

Self-rated mental health DSRS-C scores

Self-rated physical health
Self-rated mental health
DSRS-C

0.468**
—0.446*

—0.583**

Partial correlation coefficients are adjusted for sex and school level; **p < 0.001.

Self-rated physical health

Table 5 Sex- and school-type-based analysis of self-rated physical and mental health of school students.

Self-rated mental health

Favourable health Temporarily Persistently

Favourable health Temporarily Persistently

poor health poor health p poor health poor health p
School n % n % n % n % n % n %
Ages
ElementaryAges 7-12 1417 89.0% 110 6.9% 65 41% <0.001 1435 90.1% 74 46% 83 52% <0.001
Junior High 1588 84.7% 136 73% 151 8.1% 1601 85.4% 98 52% 176  9.4%
Ages 13-15
Senior High 1806 83.1% 210 9.7% 158 7.3% 1799 82.8% 132 6.1% 243 1.2%
Ages 16-18
Boys 2408  853% 233 83% 183 6.5% 0.824 2466 87.3% 142 50% 216 7.6% 0.001
Ages 7-18
Girls 2403 85.3% 223 79% 191 6.8% 2369 84.1% 162 58% 286 10.2%
Ages 7-18
Total 4811 85.3% 456  8.1% 374  6.6% <0.001 4835 85.7% 304 54% 502 89% <0.001
Ages 7-18

Chi-squared test for comparison of percentages.

health levels. Therefore, to examine the relationships of self-rated
physical and mental health scores with total DSRS-C score, we
calculated Pearson’s and partial correlation coefficients (Table 4).
The correlation coefficients in all cases were significant, ranging
from 0.40 to 0.60.

Effective use of the tool and the relationship between self-rated
health and depression risk. To provide a basis for the effective
use of the self-rated health assessment tool, we compared the
three groups of children based on their physical/mental condi-
tions together with the duration of those conditions (Favourable
Health: rating their physical/mental health condition as ‘Good/
Relatively good/Normal’; Temporarily Poor Health: ‘Relatively
bad/Bad’ + ‘not persisting for 2 weeks’; and Persistently Poor
Health: ‘Relatively bad/Bad’ + ‘persisting for 2 weeks or longer’).

In the domain of self-rated physical health, 85.3% of all
children belonged to the Favourable Health group, whereas those
belonging to the Temporarily and Persistently Poor Health
groups accounted for 8.1% and 6.6%, respectively. There were
significant differences related to school type (y3(4)=37.546,
P <0.001, Cramer’s V = 0.058), but no sex-based differences were
observed (y%(2) =0.387, p=0.824, Cramer’s V=0.008). In the
domain of self-rated mental health, 85.7% of all children belonged
to the Favourable Health group, whereas those belonging to the
Temporarily and Persistently Poor Health groups accounted for
5.4 and 8.9%, respectively. There were significant differences
related to both sex (y*(2)=13.014, p=0.001, Cramer’s
V'=0.048) and school type (y*(4) = 46.962, p <0.001, Cramer’s
V' =0.065) (Table 5).

Next, we compared the prevalence of depression among the
three groups. In the domain of self-rated physical health, the
mean DSRS-C score for each group was as follows: Favourable
Health: 11.11 + 5.92, Temporarily Poor Health: 14.71 £ 6.12, and
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Persistently Poor Health: 17.36 +6.68. The Persistently Poor
Health group had significantly higher DSRS-C scores than the
Temporarily Poor and Favourable Health groups, while the scores
for the Temporarily Poor Health group were significantly higher
than those for the Favourable Health group (F(2,5638) = 247.222,
p<0.001, #2>=0.081). Similarly, in the domain of self-rated
mental health, the mean DSRS-C score for each group was as
follows: Favourable Health: 10.77 +£5.61, Temporarily Poor
Health: 16.50 + 5.81, and Persistently Poor Health: 19.09 + 6.12.
The Persistently Poor Health group had significantly higher
scores than the Temporarily Poor and Favourable Health groups,
while the scores for the Temporarily Poor Health group were
significantly higher than those for the Favourable Health group.
As for the DSRS-C cutoff (16), the Persistently Poor Health group
had higher self-rated physical health scores, and the Temporarily
Poor Health and Persistently Poor Health groups had higher self-
rated mental health scores (F(2,5638)=598.277, p<0.001,
#? = 0.175) (Tables 6 and 7).

When asked about their physical health conditions, many
children in the Persistently Poor Health group answered that
the body part responsible was their ‘head’ (17.7%), ‘abdomen,
stomach, intestines’ (11.8%), or ‘low back, shoulder, neck,
whole body’ (25.1%). Common reasons included: ‘T have
abdominal pain’, ‘I have a headache’, ‘I can’t sleep’, I have a
stiff neck and shoulders’, ‘T often vomit’, and T get tired easily’.
The leading cause of poor mental health in this group was
‘school’ (58.9%), followed by ‘home’ (15.8%), and ‘other’
(including N/A) (25.3%). The most common reasons included:
T feel tired’, ‘I feel gloomy’, ‘“There are many things to worry
about’, ‘T care about what other people think’, ‘Stress’, ‘Anxiety’,
‘No fun at all’, ‘Bullying’, and ‘T don’t understand what I study’.
‘School’ (59.8%) was the leading cause in the Temporarily Poor
Health group as well, followed by ‘home’ (10.8%), and ‘other’
(including N/A) (29.5%). There were no significant differences
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Table 6 Self-rated physical health of DSRS-C scores between the three groups.
Favourable health Temporarily poor health Persistently poor health p
n=481 n=456 n=374
Mean SD Mean SD Mean SD
DSRS-C 1.11+5.92 14.71£6.12 17.36 £ 6.68
Favourable health < Temporarily poor health < Persistently poor health <0.001
Variance analysis (one factor and three levels) was performed, and Tukey's method was used for multiple comparison.
All data are presented as mean = SD; one-way ANOVA with post hoc Tukey test was applied for significance test.
p-value is significant at <0.05.
Table 7 Self-rated mental health of DSRS-C scores between the three groups.
Favourable health Temporarily poor health Persistently poor health p
n=4835 n=304 n=502
Mean SD Mean SD Mean SD
DSRS-C 10.77 £5.61 16.50 £ 5.81 19.09+6.12
Favourable health < Temporarily poor health < Persistently poor health <0.001
Variance analysis (one factor and three levels) was performed, and Tukey's method was used for multiple comparison.
All data are presented as mean + SD; one-way ANOVA with post hoc Tukey test was applied for significance test.
p-value is significant at <0.05.

Table 8 Leading causes of poor mental health in temporarily
poor health and persistently poor health groups.

Temporarily Persistently p Total

poor health poor health

n % n % n %
School 179 59.8% 300 589% 0.083 479 59.4%
Home 48 10.8% 54 15.8% 102 12.7%
Other 77 29.5% 148 25.3% 225 27.9%

Chi-squared test for comparison of percentages.

between these groups (XZ(Z) =4.984, p=0.083, Cramer’s
V' =0.079) (Table 8).

Discussion

Relationship between children’s self-rated physical/mental
health and depression. In this study, we used an original self-
rated health assessment tool for children. In both domains, males’
scores were higher than females’, and self-rated health levels
decreased with age. Depressive states were more prevalent among
females than males, and this worsened with age.

Comparisons between the three groups of children—the
Favourable, Temporarily Poor, and Persistently Poor Health
groups—revealed that the majority of elementary, junior high,
and senior high-school students lead a physically and mentally
healthy school life, as more than 85% of all children belonged to
the Favourable Health group. However, ~15% belonged to the
Temporarily or Persistently Poor Health groups, which included
those with suspected depression. Thus, some children may have
been experiencing poor mental and physical health.

In the domain of self-rated physical health, children belonging
to the Persistently Poor Health group had DSRS-C scores higher
than 16, which is the DSRS-C cutoff, and the ‘head’ and
‘abdomen, stomach, intestines’ were the most common body
parts responsible for their poor physical health conditions. Their
poor mental health may have been caused by poor physical
health; however, the reverse may also be possible. Furthermore,

60% of them selected ‘school’ as the cause of their poor mental
health conditions, suggesting a significant correlation between
their psychophysiological symptoms and difficult relationships
with school friends, worries about academic achievement, study
pressure, and conflicts with parents and teachers (Murberg and
Bru, 2004). The presence of chronic headaches may also suggest a
typical psychophysiological disorder strongly correlated with
school dislike (Tanaka et al., 2012). In the domain of self-rated
mental health, it should be noted that not only the Persistently
Poor Health group but also the Temporarily Poor Health group
had scores higher than the DSRS-C cutoff of 16. Specifically, the
mean DSRS-C score in the Persistently Poor Health group was 19,
significantly exceeding the cutoff value and indicating the
necessity of early intervention. Furthermore, as more than half
of the children selected ‘school’ as the cause of their poor
condition, the possibility of schools, where children spend most
of their time, causing psychophysiological and depressive
symptoms owing to difficulties related to studies, conflict in
interpersonal relationships, and poor adaptation to school
culture, is undeniable.

Younger children are particularly subject to physical decondi-
tioning. In this study, the reasons for poor physical health
conditions such as ‘T can’t sleep’ and T get tired easily’ suggest
sleeplessness and fatigue. Sleeplessness may indicate depression
symptoms and pain such as headaches and stomach aches,
whereas general malaise suggests the presence of psychophysio-
logical disorders (Takamiya et al., 2015). These conditions are
difficult to screen for only through self-rated mental health
assessments. Therefore, when assessing children, it may be
necessary to address both physical and mental health.

Effective use of the self-rated health assessment tool. When
using the self-rated health assessment tool, it may be effective to
focus on the Persistently Poor Health group in the domain of
physical health and both the Temporarily and Persistently Poor
Health groups in the domain of mental health and provide early
intervention to prevent suicide. In Japan, without such screening
at school, children’s physical complaints are frequently over-
looked. In a survey on the mental health conditions of elementary
and junior high-school students, a gap was found between the
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results of the assessment by homeroom teachers and children’s
actual mental conditions (Okada et al, 2016). Considering that
children spend a large amount of time at school, schoolteachers, as
the adults closest to them, should regularly conduct screening tests
and make commitments to children based on their results. How-
ever, in this case, there is a concern that children will respond
according to how they think adults want them to answer, ie.,
children will answer considering the teacher’s wishes and expec-
tations. Therefore, there is a risk of obtaining an inaccurate picture
of the children’s situations if their answers depend on their rela-
tionship with their teacher. Thus, this tool should be administered
by someone other than the teacher, such as a school nurse or a
school counsellor, who is not involved in the assessment of the
children. For individual use, it may be useful for the school nurse to
administer this tool to the children as and when visiting the health
centre, to observe the child using the sheet and actually listen to the
child. Through this tool, children may have the opportunity to talk
to a trusted adult and their voices may provide us with the pos-
sibility of identifying and responding to risk factors that lead to
suicide, of which the children themselves are not aware.

In addition, the tool helps children to objectively understand
themselves. With a growing number of people showing signs of
depression, there are currently global concerns over increased
suicide risk. In such a situation, the tool may be useful not only for
teachers and other people around children to recognise their
physical and mental conditions, but also for children to under-
stand themselves. Conceptualisation of their body/heart as the
weather may help them develop objective insight into their
physical and mental conditions. The children can then analyse
their own situation based on the weather they have chosen and the
reason they have provided and may be able to find a solution for
themselves. For example, if a child chooses the ‘rainy’ weather,
considering it ‘Relatively bad’, and the reason they provide being
that they had an argument with a friend, they may be able to
analyse the cause of the argument and find a way to resolve it. If
the children are unable to find a solution themselves, this tool may
provide them with an opportunity to, at least, talk to a trusted
adult about it. Additionally, if they choose the ‘stormy’ weather,
which is ‘Bad’, for more than 2 weeks and the children cannot find
a reason on their own, it may be helpful to set up a system where
they can talk to a trusted adult whom they can then turn to.

As this study is based on results before the COVID-19
pandemic, we would like to use these results as a basis for further
research.

Limitations. Despite the abovementioned strengths, this study
has some limitations. The participants were limited to students
from elementary, junior high, and senior high schools in three
prefectures, rather than throughout Japan. Assessment methods
other than a questionnaire survey, such as interviews, could have
been considered. We could also have considered the possible
influence of assessment time on disorders with diurnal variations,
represented by depression and orthostatic disturbance. Further,
the results may be related to Japan’s unique culture, so it would be
necessary to conduct research in other countries. A future chal-
lenge is to further examine methods to effectively use the self-
rated health assessment tool and promote organic collaboration
with external support institutions. It is especially important to
promptly develop systems for appropriate and organic colla-
boration between educational settings and medical or welfare
services.

Data availability
All data generated or analysed during this study are included in
this published article.
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