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Abstract

Background
Japan is facing a markedly high incidence of adolescent suicide. This study examines the relationship between depression and self-
rated health, which is a signi�cant factor driving people toward suicide, highlighting the importance of children’s assessments of
their health.

Methods
In this cross-sectional study, an original questionnaire combining text and illustrations was administered to 6,421 elementary, junior,
and senior high school students. To assess children’s self-rated health, we classi�ed the survey questions into two domains: physical
and mental health. We further classi�ed the questions 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, we
classi�ed the respondents into three groups based on physical/mental conditions together with the duration of those conditions and
made comparisons. The groups were Favorable Health, Temporarily Poor Health, and Persistently Poor Health, and the results were
analyzed using an ANOVA.

Results
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 signi�cantly higher for the Persistently Poor Health group
than the other two, and the Temporarily Poor Health group scored signi�cantly higher than the Favorable Health group for both
physical and mental health (all p < 0.001).

Conclusions
As the Temporarily and Persistently Poor Health groups in the domains of physical and mental health are more likely to be
depressed, timely cooperation between schools and medical institutions is imperative to prevent depression.

Background
Japan is experiencing increasingly high rates of suicide among young people. It is the only developed country where suicide is the
leading cause of death for those aged 15 − 34, and the frequency of incidents of adolescent suicide is particularly high [1]. 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. Speci�cally, the incidence of suicide associated with depression or other
mental health disorders is high among female senior high school students [1]. Although Japan is implementing nationwide suicide
prevention measures, discussions to prevent adolescent suicide remain insu�cient.

Self-rated health is an index to subjectively assess one’s health condition; it aids in examining overall health conditions that are
di�cult 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 �rst used in the Comprehensive Survey of Living Conditions in 1986 and has since been examined in
many social surveys [2]. 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
in�uence on vital prognoses [3, 4]. Used for autonomous health assessment and accurate representation of lifestyles and related
physical health conditions, self-rated health is an excellent assessment and support tool that may facilitate bidirectional health
support [5]. It is also a simple test that is utilized as an alternative index when objective health assessment through medical
examinations is di�cult [6]. 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 [7].
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A previous study of young people examining the risk of suicide based on suicidal behavior and protective factors revealed that
mental health disorders increase suicide risk, as they were present in many adolescents who had committed or attempted suicide [8].
In a Japanese survey involving adolescents aged 13–18 with a history of suicide attempts, health problems, mainly those related to
mental health disorders, were the leading contributing factors to these attempts [9]. A study investigating cases of suicide among
those under 15 over the past decade in New Zealand showed that suicide risk increased with age and mental health problems were
noted in many cases [10]. Depression was reported to be the psychiatric risk factor most signi�cantly correlated with adolescent
suicide [11, 12]. A Finnish study comparing males and females who died by suicide between the ages of 13 and 22, showed that
mood disorders were present in 68% of females [13]. Another Finnish study showed that mental health disorders were present in 94%
of all suicide cases among those aged 13 − 19, and there was a strong correlation between adolescent suicide and depression [14]. A
survey investigating suicide among individuals under 20 in New York City revealed that 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 [15]. Harrington [16] conducted an epidemiological study reporting that depressive states lead to depression in children, and
the prevalence of these states rapidly and markedly increases during adolescence. Murata et al. [17] 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 [17,
18]. Thus, depressive states may be a strong trigger for suicide attempts.

According to a report from Norway, suicidal ideation and trigger events are less clear in suicide during early adolescence (under 15)
than in late adolescence (aged 15 or over) [19]. Similarly, in Japan, data that would facilitate the identi�cation of causes or motives
are unavailable in many cases of suicide among those aged 10 − 14 [1]. Having analyzed the risk factors associated with suicide
among young people over the past 10 years, one study concluded that these factors are explained mainly by psychiatric problems
during adolescence; therefore, it is necessary to identify protective factors for suicidal behavior and screen for increased risk of
suicide in children [20]. In addition to such screening, curricula [21] and acknowledge-care-tell approaches to detect such risks were
reported to be important for suicide prevention [22]. In Japan, in accordance with the Ministry of Education, Culture, Sports, Science
and Technology’s initiative [23], which highlights the need to review the managers’ leadership, the ideal way of school affairs, and
the way faculty and staff work so that they can collaborate as a team by using their diverse expertise, some schools are trying to
connect needy students to medical care after a comprehensive physical and mental health examination by the school nurse.
However, as it is a labor- and time-intensive task, if schools could con�dently and reliably connect to medical care through simple
screening tests, they would be able to save many children.

Based on these perspectives, for the prevention of suicide among young people, this study aims to: 1) analyze children’s self-rated
health status, 2) analyze the association between self-rated health and depressive states that frequently lead to suicide, and 3)
propose the effective use of a self-rated health assessment tool to connect educational institutions to medical care for early suicide
prevention intervention.

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 conducted with a total of 6,421 (3,262 male, 3,159 female) students: 1,962 (1,031 male, 931 female) from
four elementary schools, 2,097 (1,079 male, 1,018 female) from �ve junior high schools, and 2,362 (1,152 male, 1,210 female) from
four senior high schools. Subsequently, responses from 5,641 students (2,824 male, 2,817 female), of whom 1,592 (830 male, 762
female) belonged to elementary schools, 1,875 (958 male, 917 female) to junior high schools, and 2,174 (1,036 male, 1,138 female)
to senior high schools, who were present on the day of the survey and completed the entire questionnaire correctly, were analyzed
(valid response rate: 87.9%).

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
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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 “1: Good,” “2: Relatively good,”
“3: Normal,” “4: Relatively bad,” and “5: Bad.” Answers were quanti�ed 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 utilized the concept of weather to facilitate understanding
(Figs. 1 and 2).

[Figures 1 and 2 around here]

Additionally, considering the necessity of asking about physical health symptoms such as recurring headaches, abdominal pain, and
vomiting [24–27], along with mental health symptoms, we classi�ed these questions into two domains and presented them
separately, as follows: “If your body were the weather, how would it feel?” and “If your heart were the weather, how would it feel?”
(self-rated health assessment tool). We further classi�ed the questions according to the duration of each symptom—“not persisting
for two weeks” and “persisting for two weeks or longer”—based on the Diagnostic and Statistical Manual of Mental Disorders-Fifth
Edition depression criteria [28], where �ve or more symptoms, including depressive mood or loss of interest or pleasure, persisting for
two 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 [17] Japanese version of the Depression Self-Rating Scale for Children (DSRS-
C) originally developed by Birleson [29]. The 18 statements, 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 [30] 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 con�ict in participating children.

Ethical considerations
We visited each of the 13 schools and explained the study objective, methods, and privacy protection measures to receive their
consent individually. We asked the school principals to provide parents with this explanation and seek their approval. Subsequently,
we asked the homeroom teachers and assistants in charge of distributing the questionnaire to orally explain certain measures to the
students to obtain their consent prior to the study. Students were informed that they would not be at any disadvantage for refusing
to participate or being unable to complete the questionnaire. It was clari�ed that all information would be anonymized to prevent the
identi�cation of individuals; there would be no pressure on students, the teacher, assistant teacher-in-charge, or others when �lling
out the questionnaire; students did not need to �ll out the questionnaire in front of the teacher; and the statistical processing of all
survey results and their use was for this study only. Submitting a questionnaire was regarded as consent from a child. The study
was approved by the Medical Ethics Committee of our institution.

Analysis
To clarify overall associations regarding self-rated health and mean DSRS-C score, we performed an ANOVA based on sex and
school type. Subsequently, to clarify the relationship between self-rated health and depressive states, we calculated correlation
coe�cients adjusted for school type and sex.

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” [31]. 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 two weeks” and “persisting for two weeks or longer,” and performed
an ANOVA. We similarly analyzed data for the domain of self-rated mental health. We performed all analyses using SPSS ver. 26
(IBM Japan, Ltd.).
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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.

Table 1
Sex- and school type-based analysis of students’ self-rated physical health

School Sex n Mean   SD P a Mean   SD One-way
ANOVA

Signi�cance

Elementary Boys 830 3.96 ± 1.08 0.408 3.92 ± 1.06   Elementary vs Junior High < 
0.001

Elementary vs Senior High < 
0.001

Junior High vs Senior High 
< 0.001

Girls 762 3.86 ± 1.04 *

Junior
High

Boys 958 3.68 ± 1.08 0.095 3.62 ± 1.07 < 0.001

Girls 917 3.56 ± 1.06

Senior
High

Boys 1036 3.38 ± 1.03 0.867 3.36 ± 0.97

Girls 1138 3.33 ± 0.92

Total Boys 2824 3.66 ± 1.09 < 
0.001

3.60 ± 1.06    

  Girls 2817 3.55 ± 1.02    

SD: standard deviation

aDifferences between boys and girls were analyzed using a t-test

Tukey’s multiple comparisons

All data are presented as mean ± SD; one-way ANOVA with post hoc Tukey test was applied for signi�cance testing.

p value is signi�cant at < 0.05
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Table 2
Sex- and school type-based analysis of students’ self-rated mental health

School Sex n Mean   SD P a Mean   SD One-way
ANOVA

Signi�cance

Elementary Boys 830 4.00 ± 1.14 > 
0.999

3.99 ± 1.11   Elementary vs Junior High < 
0.001

Elementary vs Senior High < 
0.001

Junior High vs Senior High 
< 0.001

Girls 762 3.99 ± 1.08 *

Junior
High

Boys 958 3.83 ± 1.10 < 
0.001

3.69 ± 1.12 < 0.001

Girls 917 3.54 ± 1.13

Senior
High

Boys 1036 3.40 ± 1.05 0.336 3.35 ± 1.02

Girls 1138 3.31 ± 0.99

Total Boys 2824 3.72 ± 1.12 < 
0.001

3.65 ± 1.11    

  Girls 2817 3.57 ± 1.10    

SD: standard deviation

aDifferences between boys and girls were analyzed using the t-test

Tukey's multiple comparisons

All data are presented as mean ± SD; one-way ANOVA with post hoc Tukey test was applied for signi�cance testing.

p value is signi�cant at < 0.05

The overall mean ± standard deviation score for self-rated physical health was 3.60 ± 1.06, and males had signi�cantly higher scores
than females. Sex based differences were not observed for any school type. Elementary school students had signi�cantly higher
scores than junior and senior high school students, and scores of junior high school students were signi�cantly higher than those of
senior high school students. Similarly, the overall mean ± standard deviation score for self-rated mental health was 3.65 ± 1.11, and
males had signi�cantly higher scores than females. As for sex based differences at each type of school, males had signi�cantly
higher scores than females at junior high schools. Elementary school students had signi�cantly higher scores than junior and senior
high school students, and the scores of junior high school students were signi�cantly higher than those of senior high school
students.

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

School Sex n Mean   SD P a Mean   SD One-way
ANOVA

Signi�cance

Elementary Boys 830 10.79 ± 5.82 0.959 10.91 ± 5.90 * Elementary vs Junior High 
= 0.571

Elementary vs Senior High < 
0.001

Junior High vs Senior High 
< 0.001

Girls 762 11.05 ± 5.99

Junior
High

Boys 958 10.40 ± 6.28 < 
0.001

11.19 ± 6.67 < 0.001

Girls 917 12.02 ± 6.96

Senior
High

Boys 1036 12.76 ± 5.66 0.421 13.02 ± 5.91

Girls 1138 13.26 ± 6.12

Total Boys 2824 11.38 ± 6.02 < 
0.001

11.82 ± 6.24    

  Girls 2817 12.26 ± 6.43

SD: standard deviation

aDifferences between boys and girls were analyzed using the t-test

Tukey's multiple comparisons

All data are presented as mean ± SD; one-way ANOVA with post hoc Tukey test was applied for signi�cance testing.

p value is signi�cant at < 0.05

The overall mean ± standard deviation DSRS-C score was 11.82 ± 6.24, and females had signi�cantly higher scores than males. As
for sex based differences for each type of school, females had signi�cantly higher scores than males in junior high schools. Senior
high school students had signi�cantly higher scores than elementary and junior high school students.

Relationship between self-rated health and depression
Children’s depressive states may vary depending on their self-rated 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 coe�cients (Table 4).
The correlation coe�cients in all cases were signi�cant, ranging from 0.40 to 0.60.

Table 4
Partial correlation coe�cients between children's self-rated physical health, mental health, and DSRS-C

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

Self-rated physical health            

Self-rated mental health 0.468 **        

DSRS-C -0.446 ** -0.583 **    

Partial correlation coe�cients are adjusted for sex and school level; **P < 0.001

DSRS-C, Depression Self-Rating Scale for Children

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 conditions together with the duration of those conditions (Favorable Health: rating their physical/mental
health condition as “Good/Relatively good/Normal”; Temporarily Poor Health: “Relatively bad/Bad” + “not persisting for two weeks”;
and Persistently Poor Health: “Relatively bad/Bad” + “persisting for two weeks or longer”).
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In the domain of self-rated physical health, 85.3% of all children belonged to the Favorable Health group, whereas those belonging to
the Temporarily and Persistently Poor Health groups accounted for 8.1% and 6.6%, respectively. There were signi�cant differences
related to school type, but no sex based differences were observed. In the domain of self-rated mental health, 85.7% of all children
belonged to the Favorable Health group, whereas those belonging to the Temporarily and Persistently Poor Health groups accounted
for 5.4% and 8.9%, respectively. There were signi�cant differences related to both sex and school type (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: Favorable Health: 11.11 ± 5.92, Temporarily Poor Health: 14.71 ± 6.12, and Persistently
Poor Health: 17.36 ± 6.68. The Persistently Poor Health group had signi�cantly higher DSRS-C scores than the Temporarily Poor and
Favorable Health groups, while the scores for the Temporarily Poor Health group were signi�cantly higher than those for the
Favorable Health group. Similarly, in the domain of self-rated mental health, the mean DSRS-C score for each group was as follows:
Favorable 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 signi�cantly higher scores than the Temporarily Poor and Favorable Health groups, while the scores for the
Temporarily Poor Health group were signi�cantly higher than those for the Favorable 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 (Tables 6 and 7).

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

  Self-rated physical health   Self-rated mental health  

Favorable
Health

Temporarily
Poor Health

Persistently
Poor Health

  Favorable
Health

Temporarily
Poor Health

Persistently
Poor Health

 

P P

School n % n % n %   n % n % n %  

Elementary 1417 89.0% 110 6.9% 65 4.1% < 
0.001

1435 90.1% 74 4.6% 83 5.2% < 
0.001

Junior
High

1588 84.7% 136 7.3% 151 8.1% 1601 85.4% 98 5.2% 176 9.4%

Senior
High

1806 83.1% 210 9.7% 158 7.3% 1799 82.8% 132 6.1% 243 11.2%

Boys 2408 85.3% 233 8.3% 183 6.5% 0.824 2466 87.3% 142 5.0% 216 7.6% 0.001

Girls 2403 85.3% 223 7.9% 191 6.8% 2369 84.1% 162 5.8% 286 10.2%

Total 4811 85.3% 456 8.1% 374 6.6% < 
0.001

4835 85.7% 304 5.4% 502 8.9% < 
0.001

Chi-squared test for comparison of percentages

Table 6
Self-rated physical health of DSRS-C scores between the three groups

Self-rated physical health

DSRS-C Favorable Health

n = 4811

  Temporarily Poor Health

n = 456

  Persistently Poor Health

n = 374

P

Mean   SD   Mean   SD   Mean   SD  

11.11 ± 5.92   14.71 ± 6.12   17.36 ± 6.68  

  Favorable 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 comparisons.

All data are presented as mean ± SD; one-way ANOVA with post hoc Tukey test was applied for signi�cance testing.
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p value is signi�cant at < 0.05

Table 7
Self-rated mental health of DSRS-C scores between the three groups

  Favorable Health

n = 4835

  Temporarily Poor Health

n = 304

  Persistently Poor Health

n = 502

 

    P

DSRS-C Mean   SD   Mean   SD   Mean   SD  

10.77 ± 5.61   16.50 ± 5.81   19.09 ± 6.12  

  Favorable 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 comparisons. All data are
presented as mean ± SD; one-way ANOVA with post hoc Tukey test was applied for signi�cance testing.

p value is signi�cant at < 0.05

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: “I have abdominal pain,” “I have a headache,” “I can’t sleep,” “I have a stiff neck and shoulders,” “I often
vomit,” and “I 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: “I feel tired,” “I feel gloomy,” “There are many
things to worry about,” “I care about what other people think,” “Stress,” “Anxiety,” “No fun at all,” “Bullying,” and “I 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 signi�cant differences between these groups (Table 8).

Table 8
Leading causes of poor mental health in Temporarily Poor Health and Persistently Poor

Health groups

  Temporarily Poor Health Persistently Poor Health     Total

P  

  n % n %   n %

School 179 59.8% 300 58.9% 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

Moreover, to assess the self-rated health screening tool, we calculated sensitivity, speci�city, false positive fraction, false negative
fraction, prevalence rate, positive predictive value, and negative predictive value by matching with DSRS-C cutoff values (Tables 9
and 10).



Page 10/15

Table 9
Results of self-rated physical health measurements by matching with

DSRS-C cutoff values
Self-rated physical health Over-16

Diseased

Under-16

Disease-free

Total (n)

Screened positive 226 148 374

Screened negative 1329 3938 5267

Total (n) 1555 4086 5641

Sensitivity 14.5%    

Speci�city 96.4%    

False positive fraction 3.6%    

False negative fraction 85.5%    

Prevalence rate 27.6%    

Positive predictive value 60.4%    

Negative predictive value 74.8%    

Table 10
Results of self-rated mental health measurements by matching with

DSRS-C cutoff values
Self-rated mental health Over-16

Diseased

Under-16

Disease-free

Total (n)

Screened positive 531 275 806

Screened negative 1024 3811 4835

Total (n) 1555 4086 5641

Sensitivity 34.1%    

Speci�city 93.3%    

False positive fraction 6.7%    

False negative fraction 65.9%    

Prevalence rate 27.6%    

Positive predictive value 65.9%    

Negative predictive value 78.8%    

Regarding the results of self-rated physical health measurements obtained by matching with DSRS-C cutoff values, sensitivity was
14.5%, while false negative fraction was 85.5%; however, speci�city was 96.4% and false positive fraction was 3.6%. Therefore,
positive results indicated de�nite depressive states.

Regarding the results of self-rated mental health measurements obtained by matching with DSRS-C cutoff values, sensitivity was
34.1%, false negative fraction was 65.9%, speci�city was 93.3%, and false positive fraction was 6.7%. Therefore, positive results
indicated de�nite depressive states.

Discussion
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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 Favorable, 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 Favorable Health group. However, approximately 15% belonged to the Temporarily or
Persistently Poor Health groups, which included those with mania/manic-depressive states, as a symptom of bipolar affective
disorder or cyclothymia. 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 signi�cant correlation between their psychophysiological symptoms and di�cult relationships with school friends,
worries about academic achievement, study pressure, and con�icts with parents and teachers [24]. The presence of chronic
headaches may also suggest a typical psychophysiological disorder strongly correlated with school dislike [27]. 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. Speci�cally, the mean DSRS-C score in the Persistently Poor Health group
was 19, signi�cantly 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 di�culties related to studies, con�ict in interpersonal relationships,
and poor adaptation to school culture, is undeniable.

Younger children are particularly subject to physical deconditioning. In this study, the reasons for poor physical health conditions
such as “I can’t sleep” and “I get tired easily” suggest sleeplessness and fatigue. Sleeplessness may indicate depression symptoms
and pain such as headaches and stomachaches, whereas general malaise suggests the presence of psychophysiological disorders
[25]. These conditions are di�cult to screen for only through self-rated mental health assessment. Therefore, when assessing
children, it may be necessary to address both physical and mental health.

Effective use of the self-rated health assessment tool to promote collaboration between medical and educational organizations

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.

By matching with the DSRS-C, it was determined that both the physical and mental health assessments had high speci�city and low
sensitivity. Generally, screening tests with high sensitivity and speci�city are desirable. Tests with high sensitivity are of particular
signi�cance to diagnoses of exclusion.

Based on our analyses, we emphasize the need for screening tests with a high degree of speci�city. First, trusting, cooperative
relationships between those involved in education and medical care are indispensable. Medical and educational professionals are
extremely busy. Therefore, when attempting to form a seamless connection between educational and medical care, for adequate
treatment to be a possibility, there should be no room for doubt about a child’s symptoms. If sensitivity of a test is high and false
positives are very common, there is no guarantee that adequate treatment will be received. Moreover, even if a child receives the
necessary treatment, false positives may cause those involved in medical care to lose trust in educational institutions.

Second, when connecting children from educational institutions to medical care, it is necessary to have a relationship of trust with
parents. If a test with high sensitivity results in false positives and children are consequently connected to medical care, parents will
lose trust in teachers. Therefore, it is considered necessary to communicate the screening test results to the concerned individual
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and his/her guardian with con�dence, and to be very certain about the decision to connect to medical care. A survey on the mental
health conditions of elementary and junior high school students revealed a gap between the results of an assessment conducted by
homeroom teachers and children’s actual mental health conditions [7]. As many children selected “school” as the cause of their poor
conditions in the present study, the self-rated health assessment tool may be useful for teachers to objectively identify children with
an increased risk of suicide and to make a de�nitive decision about connecting them to medical treatment.

In addition, the tool helps children to objectively understand themselves. Conceptualization of their body/heart as the weather may
help them develop objective insight into their physical and mental conditions. 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 recognize their physical and mental conditions but also for children to objectively
understand themselves.

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 in�uence of
assessment time on disorders with diurnal variations, represented by depression and orthostatic disturbance. A future challenge 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 collaboration between
educational settings and medical or welfare services.

Conclusions
As the Temporarily and Persistently Poor Health groups in the domain of physical and mental health are more likely to suffer from
depression, it is necessary for schools to ensure timely cooperation with medical institutions.
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Figures

Figure 1

Physical health symptom rating sheet
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Figure 2

Mental health symptom rating sheet


