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Effects of Shokuiku and Current Eating and Lifestyle Behaviors on 

Well-Balanced Dietary Habits in Japanese University Students 

Background: School-aged Japanese children receive shokuiku (food and nutrition education) to encourage 

them to eat well-balanced diets [cereal grains (shushoku), proteins (shusai), vegetables (fukusai)].  

However, few young adults regularly eat well-balanced diets.

Objective: To examine the causal structure of the effects of school shokuiku on young adults’ dietary habits 

and the association of current eating and lifestyle behaviors.

Introduction

Methods

Results
Table 1 shows the characteristics of the subjects and the results of 

comparisons by living arrangement. In subjects who lived alone, those who 

cooked their own meals 6 or 7 days/week accounted for the highest 

percentage (36.1%), whereas in subjects living with family those who cooked 

their own meals no more than 1 day/week accounted for the highest 

percentage (69.7%); there was a significant difference between the two 

groups (P < 0.001).  In subjects living alone, those who ate with family or 

friends no more than 1 day/week accounted for the highest percentage 

(50.0%), whereas in subjects living with family those who ate with family or 

friends 6 or 7 days/week accounted for the highest percentage (65.8%); there 

was a significant difference between the two groups (P< 0.001).

In terms of the frequency of eating well-balanced meals consisting of cereal 

grains, proteins, and vegetables at least twice daily, in subjects living alone, 

those who ate such meals no more than 1 day/week accounted for the highest 

percentage (45.8%), whereas in subjects living with family those who ate such 

meals no more than 1 day/week accounted for the lowest percentage (18.4%); 

there was a significant difference between the two groups (P < 0.001).

Conclusions
Well-balanced dietary habits in female university students may be positively affected by 

school shokuiku and limited by late bedtime and home-meal replacement use if living alone 

and late-night snacking if living with family, plus by eating out.

Measurable Outcome and Analysis: A hypothetical 

model was developed using factors potential ly  

associated with well-balanced dietary habits (eating 

meals consisting of cereal grains, protein foods, and 

vegetables at least twice daily), including school 

shokuiku (three variables: past conversation about 

dietary balance consisting of the “three food groups” ; 

major nutrients; and importance of breakfast) and 

current eating and lifestyle behaviors as limiting 

factors (Table 2).  A covariance structure analysis was 

performed by living arrangement (living alone or with 

family).

Setting and Participants: The subjects were 148 

female university students (48.6% living alone) among 

161 who completed  a  2020  se l f -admin is te red  

q u e s t i o n n a i r e  ( 9 9 . 4 %  r e s p o n s e  r a t e )  i n  a  

cross-sectional study of first- to fourth-year nutrition 

course students in Hyogo Prefecture.
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Simultaneous multi-population analysis by living arrangement showed acceptable goodness 

of fit and a significant positive path from school shokuiku (living alone: standardized estimate 

0.29, P = 0.004; with family: 0.32, P = 0.006) and a negative path from eating-out frequency 

(–0.19, P = 0.039; –0.24, P = 0.017) toward well-balanced dietary habits (Figure 1).  A 

significant negative path was identified from bedtime (–0.45, P < 0.001) and home-meal 

replacement (ready-to-eat foods) frequency (–0.24, P = 0.010) in those living alone, and from 

late-night snacking frequency (–0.27, P = 0.007) if living with family. 

Table 2 shows the results of comparisons of the factors 

potentially associated with well-balanced dietary habits 

(school shokuiku, with current eat ing and li festyle 

behaviors as limiting factors), by living arrangement.  A 

significant difference between those who lived alone and 

those l iv ing with family was observed only in their  

bedtimes.  In subjects living alone, those who went to bed 

after 2:00 am accounted for the highest percentage 

(44.4%), whereas in subjects living with family those who 

went to bed after 2:00 am accounted for a relatively low 

percentage (22.4%) (P = 0.001; Table 2).ɹ

Table 1. Characteristics of subjects

Table 2.  Comparison of factors potentially associated with 

well-balanced dietary habit, by living arrangement 

Figure 1. Effects of shokuiku and current eating and lifestyle behaviors on 
well-balanced dietary habits, by living arrangement

      n      %       n      %
School shokuiku (past conversation about three items)

　　　Dietary balance consisting of the “three food groups”

Very true 22 30.6 17 22.4 0.58

Somewhat true 14 19.4 22 28.9

Cannot say either way 17 23.6 10 13.2

Not very true 13 18.1 24 31.6

Not at all true 6 8.3 3 3.9

　　　Major nutrients

Very true 15 20.8 13 17.1 0.93

Somewhat true 22 30.6 28 36.8

Cannot say either way 12 16.7 11 14.5

Not very true 18 25.0 18 23.7

Not at all true 5 6.9 6 7.9

　　　Importance of breakfast

Very true 32 44.4 20 26.3 0.24

Somewhat true 14 19.4 29 38.2

Cannot say either way 13 18.1 8 10.5

Not very true 9 12.5 15 19.7

Not at all true 4 5.6 4 5.3

Current eating and lifestyle behaviors as limiting factors

　　　Bedtime

Before 0:00 am 3 4.2 10 13.2 0.001

From 0:00 am to 1:00 am 10 13.9 20 26.3

From 1:00 am to 2:00 am 27 37.5 29 38.2

After 2:00 am 32 44.4 17 22.4

　　　Snacking frequency（Except for late-night snacking）

6 or 7 days/week 13 18.1 24 31.6 0.10

4 or 5 days/week 20 27.8 17 22.4

2 or 3 days/week 29 40.3 28 36.8

1 day/week or less 10 13.9 7 9.2

　　　Late-night snacking frequency（After dinner until bedtime）

6 or 7 days/week 2 2.8 4 5.3 0.67

4 or 5 days/week 4 5.6 6 7.9

2 or 3 days/week 18 25.0 14 18.4

1 day/week or less 48 66.7 52 68.4

　　　Eating-out frequency

6 or 7 days/week 0 0.0 0 0.0 0.053

4 or 5 days/week 2 2.8 0 0.0

2 or 3 days/week 20 27.8 14 18.4

1 day/week or less 50 69.4 62 81.6

　　　Home-meal replacement (ready-to-eat foods) frequency

6 or 7 days/week 1 1.4 2 2.6 0.91

4 or 5 days/week 4 5.6 6 7.9

2 or 3 days/week 25 34.7 19 25.0

1 day/week or less 42 58.3 49 64.5

A t -test was used, as the data on the factors were analyzed as interval scales in the covariance structure analysis.

Living alone Living with family
Pn=72 n=76

The real number shows the standardized estimate (→) and R²: coefficient of determination (upper right of the variable).  
Statistical significance was * P < 0.05, ** P < 0.01, and *** P < 0.001 (n.s.: not significant). 

Upper numbers: Living alone n=72
Lower numbers: Living with family  n=76

χ² = 49.168,   df = 40 (P = 0.152) ,  
GFI = 0.918,   AGFI = 0.852,  CFI = 0.966,   RMSEA = 0.040 ,   AIC = 113.168
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      n     %       n      %       n      %
Age

0.27†

Body mass index (BMI, kg/m2)
< 18.5 26 17.6 9 12.5 17 22.4 0.12‡

≥ 18.5 and < 25 122 82.4 63 87.5 59 77.6

≥ 25 0 0.0 0 0.0 0 0.0

Financial well-being

Stable 25 16.9 11 15.3 14 18.4 0.84‡

Somewhat stable 72 48.6 35 48.6 37 48.7

Cannot say either 30 20.3 16 22.2 14 18.4

Not very stable 20 13.5 10 13.9 10 13.2

Not at all stable 1 0.7 0 0.0 1 1.3

Cooking for myself

6 or 7 days/week 28 18.9 26 36.1 2 2.6 ＜0.001§

4 or 5 days/week 25 16.9 21 29.2 4 5.3

2 or 3 days/week 35 23.6 18 25.0 17 22.4

1 day/week or less 60 40.5 7 9.7 53 69.7

Eating meals with family and friends

6 or 7 days/week 52 35.1 2 2.8 50 65.8 ＜0.001§

4 or 5 days/week 24 16.2 7 9.7 17 22.4

2 or 3 days/week 35 23.6 27 37.5 8 10.5

1 day/week or less 37 25.0 36 50.0 1 1.3

Well-balanced dietary habits

6 or 7 days/week 29 19.6 9 12.5 20 26.3 ＜0.001§

4 or 5 days/week 33 22.3 12 16.7 21 27.6

2 or 3 days/week 39 26.4 18 25.0 21 27.6

1 day/week or less 47 31.8 33 45.8 14 18.4

Total Living alone Living with family
Pn=148 n=72 n=76

Values for age groups are presented as medians (25th percentile, 75th percentile).
† Mann-Whitney U test     ‡ Chi-squared test     § t-test

20 20 20

(19, 21) (19, 21) (19, 21)


