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Abstract

Little is known about the effects of the non-cognitive skills on health. In this study, questionnaires were distributed
to 1,658 school children aged 6-16 years and their parents in Hyogo Prefecture in Japan, who completed them at
home and returned them in Freepost envelopes. The questionnaires included items about the child and his/her
self-rated health (SRH), lifestyle, food-related habits and attitudes. The responses were anonymous and
unidentifiable. Associations between the independent variables and high/low non-cognitive skills were assessed
with the ¥ test or Fisher’s exact test at a 5% level of significance. Groups with high and low non-cognitive skills
were defined and factors that differed significantly between them were examined using logistic regression analysis.
In total, 496 (29.9%) returned both completed questionnaires. In this study, we separated the children and students
aged 6-12 and 13-16 years, respectively. Furthermore, we categorized them according to the Japanese education
system. Among the children aged 6—12 years, the high non-cognitive skills group suffered fewer headaches, went
to bed earlier, had a greater preference for home-cooked meals, and had better exercise habits compared with the
low non-cognitive skills group. In the students aged 13—16 years, the high non-cognitive skills group experienced
fewer headaches, went to bed earlier, had a greater preference for home-cooked meals, and had better exercise
habits compared with the low non-cognitive skills group. In conclusion, the findings of this study suggested that a
high level of non-cognitive skills was associated with high SRH and greater concern about food.
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1. Introduction

Economists have focused on non-cognitive skills in education (Heckman et al., 2006; Bowles et al., 2001), and the
Organisation for Economic Co-operation and Development (OECD) has promoted education based on
non-cognitive skills (OECD, 2015). The development of non-cognitive skills during early childhood are of great
importance and benefit for later life (OECD, 2015). However, non-cognitive skills have not been defined in detail
(Heckman, 2007; Farkas, 2003).

Little is known about the effects of non-cognitive skills on health. High-quality, intensive interventions during
childhood can be effective in preventing, or at least delaying, the onset of various diseases in adulthood and in
promoting health (Campbell et al., 2014). Thus, lifestyle during early childhood can be of great importance for a
child’s future health. It has also been suggested that non-cognitive skills are likely to affect good health behaviours
(Heckman, 2007; Chiteji, 2010). In addition, associations between non-cognitive skills and mental health and
income have been reported (Cuesta & Budria, 2015). Sanchez focused on the role of early nutrition and found that
improvements in height during the first year of life have an effect on cognitive and non-cognitive skills (Sanchez,
2017). These findings show that non-cognitive skills are related to several known factors. According to the
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previous study, we defined the following: narcissism, patriotism, curiosity, motivation to learn and social norm. In
Japan, some researchers describe a non-cognitive skill as a force that involves the society.

Self-rated health (SRH) is good predictor of health condition. Adolescents’ mental health is a major public health
issue. SRH provides a way to measure an adolescent’s quality of life (Zullig et al., 2005), and it has been reported
that SRH was associated with lifestyle and psychological factors (Sharma et al., 2016; Vigins et al., 2002). SRH is
also related to some factors considered to be non-cognitive skills.

This raises the question of whether there is a relationship between non-cognitive skills and SRH. If there is, both
could be increased for young people’s health awareness. In addition, the relationships between non-cognitive skills
and lifestyle and attitudes towards food are not well known. In this study, we have attempted to clarify these
relationships. The purpose of this study was to investigate the factors that predict the non-cognitive skills of young
school children and junior high school students in Japan.

2. Method
2.1 Sample

This cross-sectional study was conducted from June to September 2017. Questionnaires were distributed to 1,658
school children aged 6-16 years in rural and urban areas in Hyogo Prefecture, Japan. Each child received two
questionnaires, one for the child and one for the guardians; the child and guardians completed these at home and
returned them in a Freepost envelope. This provided a convenient method for obtaining the information. In
addition, we suggested that the 6-9-year-old children answer the questionnaire with their guardians.

2.2 Definition of Non-cognitive Skills

Heckman (2007) and Farkas (2003) describe types of non-cognitive skills and provide further discussion of the
terminology. Non-cognitive skills described in the literature include personal efficacy, time preference or
orientation towards the future, self-esteem, locus of control, level of application, the ability to pay attention, the
ability to work with other, organisation skills, self-regulation, motivation, adventurousness, self-control, and
conscientiousness. Mischel founded from the research programmes who reviewed specify some of the cognitive
processes that underlie this type of delay of gratification in early life (Mischel et al., 1989).

For this study, we chose five aspects of non-cognitive skills: narcissism, patriotism, curiosity, motivation to learn,
and compliance with social norms. These took into consideration Japanese culture and Japan’s education system.
They are summarised in Table 1 (OECD, 2015).

2.3 Questionnaire Items

The questionnaire consisted of items about SRH, lifestyle (e.g., wake-up time), the child’s undiagnosed complaints
(e.g., stomach ache), the guardian’s SRH, and 36 parameters regarding the child’s food-related habits and attitudes.
Various global SRH questions were used, such as “How would you rate your overall health?” and the responses
were graded on a five-point scale (i.e. excellent, very good, good, fair, and poor) (Joffer et al., 2016; Warnoff et al.,
2016; Wu et al., 2013).

In detail, the questionnaire comprised items on the child’s SRH, the guardian’s SRH, three demographic
characteristics, four lifestyle parameters (wake-up time, bedtime, and sleeping habits), five miscellaneous
health-related parameters (e.g., tiredness, anorexia, dizziness, irritability and cephalalgia), five parameters related
to Breslow’s seven healthy habits, excluding alcohol consumption and smoking habit (Breslow & Enstrom, 1980),
and 15 parameters related to food-related habits and attitudes (e.g., frequency of eating breakfast, food-related
concerns, respect for food, watching TV while eating, and talking about food with the family). The parameters
included in the questionnaire were based on results of our previous studies (Osera et al., 2017). Appendix 1
provides a description of all the measures included in the analysis. Both 4- and 5-point rating scales were used,
with higher scores indicating more positive food habits. For example, questions regarding ‘respect for food’
utilised a 5-point rating scale (5 = high concern, 4 = moderate concern, 3 = concern, 2 = little concern, and 1 = no
concern).
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Table 1. Distribution of responses to the five non-cognitive skills items in the two age groups

Age 6-12 years 13-16 years
P value
N % N %
Narcissism
Excellent 98 33.8 37 18.1
Very good 111 383 56 27.5
Good 60 20.7 79 38.7 <0.001***
Fair 14 4.8 22 10.8
Poor 7 24 10 4.9
Patriotism
Excellent 170 58.6 112 54.9
Very good 86 29.7 70 343
Good 26 9.0 17 8.3 N.S.
Fair 6 2.1 4 2.0
Poor 2 0.7 1 0.5
Curiosity
Excellent 142 49.0 83 40.7
Very good 72 24.8 67 32.8
Good 21 7.2 18 8.8 N.S.
Fair 28 9.7 18 8.8
Poor 27 9.3 18 8.8
Motivation to learn
Excellent 94 325 63 30.9
Very good 115 39.8 67 32.8
Good 46 15.9 41 20.1 N.S.
Fair 25 8.7 22 10.8
Poor 9 3.1 11 5.4
Social norms
Excellent 258 89.6 178 87.3
Very good 27 9.4 21 10.3 N.S.
Good 3 1.0 5 25
Fair - -
Poor - -
Non-cognitive skills+
High 141 48.6 79 38.7 <0.05*
Low 149 51.4 125 61.3

Note. Significant differences between the age groups at *p < 0.05; **p < 0.01; ***p < 0.001.

+Children were assigned to the high and low non-cognitive skills groups according to whether their total scores for the five

items were above or below the median value of 21 points.

2.4 Statistical Analysis

We totalled the scores for these five items and divided the subjects into high and low non-cognitive skill groups
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according to the median value (21 points). High and low non-cognitive skills groups were identified and
differences between them were examined for all significant items using a logistic regression analysis after
adjusting for sex and age. A dichotomous logistic regression analysis was performed with the variables that were
significant in the bivariate analysis entered stepwise into the analysis. A Hosmer—Lemeshow test was applied to
determine the model’s goodness-of-fit. Data were analysed using SPSS for Windows, version 25.0 (IBM Corp.,
Armonk, NY, USA).

2.5 Ethics Statement

The children and their guardians were fully informed about the objectives and methods of this study and
voluntarily answered the questionnaire without any compulsion and with the understanding that they could
withdraw at any time. Individual privacy was strictly protected throughout the investigation. Signed consent was
obtained from the guardians of each child. This study was approved by the Kobe Women’s University Ethics
Committee regarding Human Subjects (approval number H29-1).

3. Results
3.1 Summary of Responses About the Five Components of Non-cognitive Skills

Table 1 shows the distributions of responses for the five components of non-cognitive skills in two age groups (6—
12 years and 13—16 years). There were no significant differences between the age groups for patriotism, curiosity,
motivation to learn or compliance with social norms, but the mean narcissism score was higher in the yonger age
group (p < 0.001). We totalled the scores for these five items and divided the subjects into high and low
non-cognitive skill groups according to the median value (21 points). However, there were significant differences
in the number of high and low non-cognitive skill subjects between the age groups (p < 0.05), so the subsequent
analysis considered the age groups separately.

3.2 Sample Characteristics and Item-Specific Responses

Table 2 shows the distributions of responses to some questionnaire parameters and sample characteristics by age
group and high or low non-cognitive skills group. Of the 1220 pairs of questionnaires distributed to children in the
6-12 year age group, both completed questionnaires were returned for 292 (23.9%) of the children (43.4% boys
and 56.6% girls; P =N.S.). Similarly, completed questionnaires were received for 204 (46.6%) of 438 students in
the 13—16 year age group (48.0% boys and 52.0% girls; P =N.S.).

3.3 Relationships Between Non-cognitive Skills and SRH, Lifestyle and Food Habits

The results suggested that positive SRH and food concerns were associated with high non-cognitive skills. In the
6—12 year age group, 10 factors were significantly associated with non-cognitive skills (Table 2). Three of these
were shown to be significant factors in the logistic regression analysis as the details in Table 2. The other seven
factors showing statistically significant relationships with high or low non-cognitive skills were the guardian’s
SRH, helping to set the table, talking with the family during dinner, discussing taste with the family during dinner,
food preferences, respect for food, and liking school lunch (p < 0.05 by Fisher’s exact test, data not shown). In the
13—-16 year age group, 10 factors were significantly associated with high or low non-cognitive skills. Four of these
were shown to be significant factors in the logistic regression analysis as shown in the detail (Table 2). The other
six factors showing significant relationships with high and low non-cognitive skills were helping to set the table,
talking with the family during dinner, discussing taste with the family during dinner, watching TV while eating,
memories of home meals during childhood, and maintaining an ideal body weight (p < 0.05 by Fisher’s exact test,
data not shown).
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Table 2. Distribution of Questionnaire Responses According to Age Group and High or Low Non-cognitive Skills

Group
Age 6-12 years 13—16 years
Variables High Low Pvalue  High Low P value
N % N % N % N %

Sex
Boy 64 50.8 77 47.0 N.S. 39 50.0 58 46.8 N.S.
Girl 62 49.2 87 53.0 39 50.0 66 53.2

Grade™
Grade 1 60 56.1 47 43.9 23 29.1 32 25.6
Grade 2 42 433 55 56.7 N.S.* 19 24.1 34 272 NS?
Grade 3 39 44.8 47 54.0 37 46.8 59 472

SRH
Excellent 117 84.4 93 64.6 57 73.1 52 41.9
Very good 19 13.8 42 29.2 17 21.8 58 46.8
Good 1 0.7 8 5.6 <0.001 2 2.6 11 8.9 <0.001***
Fair 1 0.7 1 0.7 2 2.6 2 1.6
Poor - - 0 0 1 0.8

Concern about food
High 61 433 23 15.4 42 53.2 35 28.5
Considerable 52 36.9 69 46.3 22 27.8 49 39.8
Medium 16 11.3 30 20.1 <0.001 11 13.9 27 220 <0.01**
Low 9 6.4 19 12.8 4 5.1 7 5.7
None 3 2.1 8 5.4 0 0 5 4.1

Liking for home meals
Very much 115 81.6 66 443 62 78.5 68 55.3
Alot 23 16.3 68 45.6 14 17.7 41 333
Moderately 2 1.4 13 8.7 <0.001 2 2.5 11 8.9 <0.01**
Not much 1 0.7 1 0.7 0 0 3 24
Dislike 0 0 1 0.7 1 1.3 0 0

Feeling irritated"™"
Never - - 7 8.9 5 4
Often - - 19 24.1 19 15.2
Sometimes - - 9 11.4 21 16.8 <0.05*
Rarely - - 33 41.8 42 33.6
Usually - - 11 13.9 38 30.4

SRH, self-rated health.

* Grade 1, 7 and 8 years; Grade 2, 9 and 10 years; Grade 3, 11 and 12 years.

+ Grade 1, 13 years; Grade 2, 14 years; Grade 3, 15 and 16 years.
$ Significant difference was not combined.

++ Only the 13—16 year age group.
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3.4 Multiple Logistic Regression Analyses

The results of the logistic regression analysis for the 612 year age group showed significant positive associations
between being in the high non-cognitive skills group and liking home meals, high SRH, and having concern about
food (Table 3). After adjusting for sex and age, the logistic regression analysis showed significant positive
associations between being in the high non-cognitive skills group and liking home meals [odds ratio (OR): 3.55; 95%
confidence interval (CI): 2.13-5.90], SRH [OR: 1.66; 95% CI: 0.99-2.78] and having concern about food [OR:
1.47; 95% CI: 1.13-1.91].

The results of the logistic regression analysis for the 13—16 year age group showed significant positive associations
between being in the high non-cognitive skills group and high SRH, having concern about food, and not feeling
irritated (Table 4). After adjusting for sex and age, the logistic regression analysis showed significant positive
associations between being in the high non-cognitive skills group and SRH [OR: 2.11; 95% CI: 1.23-3.62], having
concern about food [OR: 1.55; 95% CI: 1.09-2.22], and not feeling irritated [OR: 1.44; 95% CI: 1.09—-1.90].

Table 3. Factors significantly associated with high non-cognitive skills in the 6-12 year age group in multiple
regression analysis after covariate adjustment

OR (95%CI) P value
Liking home-cooked meals 3.54 (2.13, 5.88) 0.000
High self-rated health 1.68 (1.00, 2.81) 0.050
Having concern about food 1.47 (1.13,1.91) 0.004

OR, Odds ratio; CI, confidence interval.
The multiple regression analysis used the stepwise method.

Liking home-cooked meals indicated that the children preferred meals at home.

Table 4. Factors significantly associated with high non-cognitive skills in the 13—16 year age group in multiple
regression analysis after covariate adjustment

OR (95%CI) P value
High self-rated health 2.09 (1.22,3.57) 0.007
Having concern about food 1.56 (1.09, 2.23) 0.014
No feeling of irritation 1.42 (1.08, 1.85) 0.011

OR, Odds ratio; CI, confidence interval.
The multiple regression analysis used a stepwise method.

Having concern about food increased if many students had concern about food increasingly.

3.5 Relationship Between Non-cognitive Skills and Memories of Meals During Childhood

Table 5 shows the relationship between non-cognitive skills and the children’s memories about meal times during
childhood. Those in the high non-cognitive skills groups had better memories than those in the low non-cognitive
skills groups (p < 0.05 by Fisher’s exact test).
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Table 5. Memory of meal times during childhood by high and low non-cognitive skills group

High Low
Variables P value
N % N %

Memories of meal times during childhood

Excellent 51 64.6 53 43.1

Very good 19 24.1 42 34.1

Good 7 8.9 23 18.7 <0.05*
Fair 0 0 2 1.6

Poor 2 2.5 3 24

Remembers home meals during childhood

Usually 41 51.9 38 309

Often 24 304 32 26.0

Sometimes 5 6.3 19 154 <0.01%*
Rarely 6 7.6 27 22.0

Never 3 3.8 7 5.7

Significant differences between the high and low non-cognitive skills groups at *p < 0.05; **p < 0.01; ***p < 0.001.

4. Discussion

It is interesting to note that only the questionnaire responses about narcissism showed a significant difference
between the two age groups (Table 1). Junior high school students and high school students in grade 1 find it very
difficult to attempt with family, friends, become identity themselves (Tanaka, 1985). So, the percentage of this
items rate was slightly down, going up to age group. In addition, the total variable of non-cognitive skills were
significantly different between the age groups. This is a useful finding for parents, caregivers and teachers.

The most important finding of this study was that high/low non-cognitive skills were related to SRH scores.
Studies of SRH have shown that behavioural factors, including smoking, physical activity and body weight,
influenced adolescent SRH (Vigins et al., 2002), and income has also been shown to be an important predictor of
SRH (Goodman, 1999). In addition, Japanese students have reported higher SRH than those in Peru and Brazil
(Silva et al., 2018; Sharma et al., 2016). Middle-aged Japanese people report lower SRH than younger Japanese
people (Park & Lee, 2012). In addition, mental factors have been shown to have a greater impact on SRH for
Japanese people than for Koreans (Park & Lee, 2012).

This study focused on several factors. The first was the child’s concern about food. Our previous study of 3—
5-year-old children revealed that food preference was related to their concern about food, and this affected their
lifestyle (Osera et al., 2016). Another report suggested that concern about food was not related to children’s
knowledge of nutrition (Spexoto et al., 2015). The results of the present study suggested an association between
the level of non-cognitive skills and concern about food. In this way, factors of consciousness may be easy to
associate.

Second, feeling irritation is a neurological symptom. Weber et al. (2007) found that subjects who felt irritated
showed significantly higher blood pressure and norepinephrine levels than non-irritated subjects and concluded
that heightened emotional irritation before stress may be regarded as a psychological risk factor (Weber et al.,
2007). Thus, irritation is not good for health. Our study found an association between high/low non-cognitive skills
and feeling irritation. This suggested that non-cognitive skills may be affected by a person’s health. The junior high
school students with high non-cognitive skill may have good dealing with stress.

Third, the results of our previous study of high school students suggested significant associations between SRH
and the frequency of eating breakfast and liking home meals, with the results including eating behaviour (Osera et
al., 2017). In addition, our previous study of junior high school students suggested that SRH was significantly
associated with going to bed early, having good exercise habits, not experiencing headaches and liking home meals
(Oseraet al., 2019). These results included eating behavior and lifestyle, but the results suggested that SRH may be
more closely associated with concern than with actual behaviour. In general, inner thought is a premise factor of
behaviour, as is seen, for example, in the Knowledge—Attitude—Behaviour model and the Transtheoretical model.
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Lin et al have suggested that motivation is important, and that nutrition education should therefore not only include
information about the serving requirements for the various food groups but should also apply appropriate theories
to improve motivation for healthy eating (Lin et al., 2007). Our finding suggested that higher levels of
non-cognitive skills are also important for improving SRH. This may be connected with their future health. It is
interesting to note that our finding suggested that non-cognitive skills were associated with concern (the inner
thought, such as mentality or psychological) rather than with actual behaviours (Tables 3, 4). The logistic
regression analysis showed four factors to be significant, all associated with concern (the inner thought) and not
with behaviour.

In addition, Table 5 showed that these factors were associated with non-cognitive skills, but their influence was not
strong. Similar to liking home meals, childhood memories of eating may also be associated with high
non-cognitive skills. These factors did not have a big influence because logistic regression analysis was not
selected but there were significant associations between high non-cognitive skills and these two factors of
childhood memories. Our previous studies have also suggested that liking home meals and good memories of
eating during childhood are important for health; this is connected with Bowlby’s secure base theory. Secure base
is very important for a child’s healthy development (Bucci et al., 2015; Bowlby, 2008; Bretherton, 1992). In
addition, Essen and Martensson have suggested more directly that internalised memories related to food that are
associated with positive emotions can be used to build resilience by helping young people to adapt and better
manage developmental stress (Essen & Martensson, 2017). Above all, children’s good memories are connected
with their mother’s concern about their children’s food habits and lifestyle. We discussed concern about food
earlier. Again, concern about food and good memories are important for a child’s healthy development. These
factors are also associated with high non-cognitive skills.

We would like to use more selecting a larger sample. High non-cognitive skills are useful for a child’s SRH and
child’s SRH are useful for children’s health. However, our sample was small. In addition, the questionnaires in this
study were collected using Freepost envelopes, the data may have selection bias. In future studies, we would like to
search new areas, including those with poverty and people with health problems. Our findings predict in general
which Japanese children aged 6—16 years will be healthy. We believe that these findings are of value. More
importantly, we need to consider how to improve the children’s non-cognitive skills. We believe that the data are
useful to the children because the non-cognitive skills are associated with their SRH and lifestyles/food habits. In
the next study, we will aim to increase non-cognitive skills of children. We would like to be a clue this study’s
suggestion.

The results of this study could benefit school children aged 6-16 years. Having high non-cognitive skills was
significantly associated with high SRH scores and having concern about food. Thus, non-cognitive skills maybe
connected with concern.
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Appendix A

Variables Description

Narcissism
Patriotism

Non-cognitive skills Curiosity S-point scale
Motivation to learn

Social norms

Self-rated health
Self-rated health . S-point scale
Guardian’s self-rated health

Wake-up time
Bedtime

Lifestyle 4-point scale
Hours of sleep

Cleaning teeth after dinner

Eating breakfast S-point scale
Eating with the family in the morning
Going shopping for food
Helping set the table

Behaviour Talking with the family during dinner
Discussing taste with the family during dinner
Watching TV while eating

Food habits Using a smartphone while eating

Food preferences 2-point scale

Respect for food
Food-related concerns
Like home-cooked meals 5-point scale

Like school lunch

Consciousness

Remember home meals during childhood

Good memories of mealtimes during childhood
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No anorexia
No irritation

Miscellaneous health issues* No cephalalgia 5-point scale
No dizziness

No tiredness

Hours of sleep (between 7 and 8 hours)
Exercise habits

Breslow’s health issues* Eating breakfast every day 3-point scale
Not eating snacks

Maintaining ideal body weight

The earlier the time was, the higher the point the guardian selected.
* Only the 13—16 year age group.
* Only the 612 year age group.
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