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Abstract

Background: Many studies have already reported on the relationship between exercise habits and health among
schoolchildren. However, few have examined social and/or family factors as determinants of exercise habits.

Methods: This study’s participants included 1721 schoolchildren aged between 6 and 13 who were involved in the
Super Shokuiku School Project in January 2016. A survey was conducted to assess gender, grade level, physical
activity, lifestyle, overall health, enrichment of school life, social background, and parental lifestyles. Both dislike and
lack of physical activity were used to measure poor exercise habits; correlates were analyzed using logistic

regression.

Results: “Lack of close friends” had the strongest links with both dislike (adjusted odds ratio [OR] 5.30; 95%
confidence interval [Cl], 2.78-10.1) and lack of (adjusted OR 5.40; 95% Cl, 2.81-10.4) physical activity. Further,
children who engaged in long periods of screen time and lacked parental communication also tended to dislike
and lack physical activity. Children with mothers who were unemployed (housewives) and had unhealthy lifestyles,
as well as those with poor health, were also more likely to lack physical activity.

Conclusion: Social and family factors (e.g., having close friends) may be determinants of exercise habits among
schoolchildren, independent of their own lifestyle factors. Although a longitudinal study is needed to determine
causality, substantial attention may thus be required to these factors when promoting physical activity in children.
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Background

The Physical and Athletic Aptitude Survey [1] conducted
by the Japanese Ministry of Education, Culture, Sports,
Science and Technology (MEXT) indicates that there is
a widening physical ability gap between children who
engage in physical activity and those who do not [2].
Moreover, the number of children who do not exercise
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increases with age [3]. Such reductions may be associ-
ated with lower levels of motivation, emotional strength,
and the ability to form interpersonal relationships. As a
consequence, lack of physical activity may negatively in-
fluence psychosocial development [4]. The Japan Sports
Agency has thus proposed a goal of increasing the rate
of sports participation from 58.7 to 80% among junior
high school students (aged between 13 and 15) while de-
creasing the percentage of them who dislike sports from
16.4 to 8% by the year 2022 [5]. In this context, it is im-
portant to research the reasons for the growing lack of
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physical activity and sedentary lifestyles among these
children to determine what measures are needed to de-
velop good exercise habits during early childhood.
Children are now spending less time playing outside
and/or participating in sports. By contrast, they are
spending longer hours indoors while watching television
and playing video games. Many studies have linked such
physical inactivity to overweight and obesity [6], peer
problems [7], and school-avoidant emotions [8]. Further,
children with overweight or obese mothers tend to en-
gage in less physical activity and to spend more time
watching television and playing game console or gaming
device [9]. Similarly, children who are in poorer health
and have parents that are heavy internet users tend to
clock longer screen times [10]. These findings provide
evidence that child health is significantly influenced by
health-related parental behavior [9-11]. Conversely,
studies have reported that even short durations of
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physical activity effectively reduce anxiety and/or boost
self-esteem [7], while consistent physical activity can
help mitigate emotional problems [12]. Moreover, elem-
entary schools that successfully reduced rates of child in-
activity were also able to increase the number of
students who enjoyed physical engagement [13]. This
implies that physical activity can be encouraged through
enjoyment, thus promoting wholesome physical and
mental health while providing fulfilling school
experiences.

Meanwhile, Japan has one of the highest rates of child
poverty among all Organisation for Economic Co-
operation and Development (OECD) nations. In this
context in particular, widening socioeconomic disparities
and their effects on child health are serious concerns
[14, 15]. As such, health education in the school setting
should make it possible for both parents and children to
learn regardless of academic achievement [14] or

Super Shokuiku School Project (Phase 3: January 2016) (n=2,129)
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- Children and parents did not return the questionnaires (n = 122)

Returned the questionnaires (n = 1,987; response rate: 93.3%)

Excluded (n = 266)

-incorrect data entry (n = 266)

Cases included in analyses (n=1,721; 857 boys and 864 girls, 80.8%)
Logistic regression analysis for “Don't like physical activity”

Logistic regression analysis for “Lack of physical activity”
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Fig. 1 Participants and survey outline
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socioeconomic status [14—17]. These measures are now
highly anticipated. Notably, previous studies have re-
ported that lifestyle is a major influencing factor for chil-
dren who dislike and lack physical activity [18, 19].
However, few studies have examined how these factors
are related to the family environment and other social
factors surrounding the child. This study therefore com-
prehensively investigated the factors related to both dis-
like of and lack of physical activity among Japanese
children, including habits that relate to health and life-
style, the family environment, and other social factors.

Methods

Participants and survey outline

Figure 1 shows the participants and the survey outline.
A total of 2129 children aged between 6 and 13 who
were involved in the Super Shokuiku School Project
(Phase 3: January 2016) [10, 20] and who attended one
of five elementary schools in the city of Takaoka, To-
yama Prefecture, participated in this study, as did their
parents. Twenty children were excluded due to their
parents’ illiteracy in Japanese. A total of 1987 children
agreed to participate in our survey and returned the
questionnaires (response rate 93.3%). The Super Sho-
kuiku School Project was designed to investigate food
education and was supported by MEXT. The overall
purpose of the project was to promote healthy lifestyles
in schoolchildren and improve their health. The survey
was approved by the Ethics Committee of the University
of Toyama. Written informed consent was obtained
from the participants’ parents, and the participants pro-
vided assent; participation was voluntary.

Questionnaire

We used children’s lifestyle and social and family factors
cleared for use in our previous cohort studies [9, 19, 21].
Furthermore, we used factors that showed significant
differences in previous Super Shokuiku Project studies
[8, 10, 11]. Participants were asked to complete ques-
tionnaires asking about gender, grade level, physical ac-
tivity, lifestyle, overall health, enrichment of school life,
social background, and parental lifestyles. Participants’
grade levels were classified according to the Japanese
curriculum guidelines. Considering the child’s develop-
mental stage, the composition of goals for Japanese
physical education curriculum guidelines was divided
into three stages: low (1st and 2nd grades), middle (3rd
and 4th grades), and high (5th and 6th grades). The chil-
dren responded, by themselves or with their parents if
necessary, to items concerning gender, grade, physical
activity, lifestyle, overall health, and enrichment of
school life, while their parents responded to items con-
cerning social background and parental lifestyle.
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Participants returned the completed questionnaires to
their schools.

Physical activity

The physical activity portions of the questionnaire in-
cluded items on “frequency of physical activity” [21] and
“preference for physical activity” [18]. Responses for “fre-
quency of activity” were answered on a 4-point scale and
divided into the two following categories: “Very often
(very often, often)” and “Not often (rarely, almost
never).” Responses for “preference for physical activity”
were also answered according on a 4-point scale, divided
into: “Like very much (like very much, like)” or “Dislike
(don’t like so much, dislike).” Validity for both these
scales was measured by a previous study [21]. In this
context, a high frequency of physical activity was signifi-
cantly associated with an increasing trend in energy ex-
penditure originating from physical activity.

Social background and parental lifestyles

Social background was assessed based on the following
items: mother’s employment status, family structure,
perceived family affluence, communication with parents,
individual parental internet use at home (h/day, both
mothers and fathers), and parental health behaviors
(both mothers and fathers) [10, 11]. The item concern-
ing “mother’s employment status” [20, 22] included
three response categories (“full-time,” “part-time,” and
“unemployed (housewives)”), while “family structure”
[22, 23] was categorized as either “three-generation fam-
ily” or “nuclear family.” Further, “socioeconomic status”
was determined according to perceived “family afflu-
ence” [20, 22] (i.e., “affluent,” “not affluent,” or “nei-
ther”), while “communication with parents” [22, 24] was
categorized as either “often” or “rarely.” We also asked
for the total time parents spent using the internet (IU)
at home in h/day; here, responses were given according
to a 6-point scale and divided into the two categories, “<
2h (none or almost none, < 1h, and 1h to < 2h)” and
“>2h (2h to < 3h and > 3h).” This was based on a
2018 report indicating that Japanese adults in their 30s
spent an average of about 1.5h per day on the internet
[10, 25]. Breslow’s seven good health-related behaviors
have been widely accepted for use in developed coun-
tries and were thus used as parental health indicators in
this study [26]. The behaviors include (1) adequate sleep
time, (2) not smoking, (3) appropriate weight control,
(4) not drinking excessively, (5) regular physical activity,
(6) not skipping breakfast, and (7) not frequently snack-
ing. Parents answered “yes” or “no” to the seven items;
“yes” responses were summed to provide cumulative be-
haviors ranging from 0 to 7, which we categorized into
three groups, just as in previous research: “low” (0-3),
“middle” (4-5), and “high” (6-7) [10, 11].
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Child lifestyle factors

Child lifestyles were assessed based on breakfast con-
sumption, nighttime sleep duration, screen time in h/
day, and after-school “cram school” attendance. Here,
“breakfast consumption” [10, 27] was classified into two
categories, “eat every day” and “skipping breakfast,”
while “nighttime sleep duration” [23] was categorized ac-
cording to the number of sleeping hours (i.e., “more
than 8 hours” and “less than 8 hours”). This was based
on previous research indicating that Japanese elementary
schoolchildren average approximately 8.5h of sleep per
night [25]. The question about “screen time in h/day”
for children included television and film viewing, gam-
ing, and internet use [20]. Here, responses were given
according to a 6-point scale and divided into the two
categories of “< 2h (none, almost none, < 1h, and < 2
h)” and “> 2h (< 3h, 3 to < 4h, and > 4h).” The Japan
Pediatric Association recommends that total screen time
be limited to < 2 h per day [25].

Overall health among child participants

A question from a validated Japanese version of the
Dartmouth Primary Care Cooperative Information Pro-
ject (COOP) was used to evaluate overall health among
children [18, 19, 28]. They were asked the following:
“During the past 4 weeks, how would you rate your
physical and mental health in general?” Participants who
rated their overall health as “excellent,” “very good,” or
“good” were classified as having “good health status,”
while those who answered “fair” or “poor” were classified
as having “poor health status.”

Enrichment of school life

We asked two questions to subjectively assess “enrich-
ment of school life,” including “Do you have close
friends?” [29] and “Are you able to understand school
lessons well?” [20]. Responses were given according to
4- and 5-point scales, respectively, and then divided into
the following respective categories for each question:
“yes (many, a few)” or “no (not many, no friends)” and
“understand well (well, relatively well)” or “do not
understand (neither, relatively poor, and poor).”

Statistical analyses

Taking into consideration gender (boys or girls) differ-
ences for children’s lifestyles and physical activity par-
ticipation, a Chi-square test was performed to compare
variables by gender. Correlations and multicollinearity
between independent variables were examined using
Spearman rank correlation coefficients. Logistic regres-
sion analyses were conducted to evaluate the strengths
of the associations between child physical activity and
the items for social background, parental lifestyles, child
lifestyles, child health, and enrichment of school life. All
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variables were simultaneously entered into the model
during multivariate analyses. Odds ratios (ORs) and 95%
confidence intervals (CIs) were also calculated. We con-
ducted the Hosmer-Lemeshow test, and sub-group
(gender) for which the regression equations showed
good fit were used. Finally, logistic regression analyses
were performed to determine the strengths of the associ-
ations between “lack of physical activity” regardless of
“preference for physical activity” and the items for social
background, parental lifestyle, child lifestyle, overall child
health, and enrichment of school life. All analyses were
conducted using the SPSS software version 26.0] (IBM,
Armonk, NY, USA). Two-tailed P values less than 0.05
were considered statistically significant for all tests.

Results

Table 1 shows the results for participant characteristics.
Of the 2129 respondents who returned their question-
naires, 1721 (80.8%; 857 boys and 864 girls) answered all
relevant items, and thus were included in our analysis.
Regarding child physical activity, 13.7% of respondents
(n = 235) did not like it, while 27.7% (n = 476) lacked
physical activity. Regarding social background factors,
the most frequent answers to the items assessing
mothers’ employment status, family structure, and per-
ceived family affluence were “part time,” “nuclear family,
” and “neither,” respectively. Regarding parental life-
styles, the most frequent answers to the questions asses-
sing parental internet use at home were “< 2 h,” and for
parental (e.g., mother and father) health behaviors [10,
11] according to Breslow’s health score [26] were “father
is middle” and “mother is middle,” respectively. There
were no significant differences in mother’s employment
status, family structure, perceived family affluence, fa-
ther’s IU at home, father’s health behaviors, mother’s
health behaviors, breakfast consumption, sleep duration,
preference for physical activity, frequency of physical ac-
tivity, cram school attendance, overall health, or under-
standing the school lessons by gender. However, girls
were more likely than boys to communicate with their
parents and have close friends, while boys were more
likely to have > 2h screen time per day, and their
mothers tended to use the internet at home longer per
day than girls’ mothers.

Table 2 shows the results of logistic regression ana-
lyses conducted to determine the strengths of the associ-
ations between “do not like physical activity” and social
background, parental lifestyles, child lifestyles, overall
child health, and enrichment of school life. The multi-
variate analysis revealed the following results: “do not
like physical activity” for children in middle grades (3rd
and 4th graders, ages 8-10) (adjusted OR, 2.39; 95% CI,
1.59-3.58), high grades (5th and 6th, ages 10-13) (ad-
justed OR 273; 95% CI, 1.83-4.08), poor
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Table 1 Participant characteristics by gender (n = 1721)
Variable Total Boys Girls p value
n=1721 % n=857 % n=864 %
Grade Low (Tst-2nd) 574 334 292 341 282 326 0818
Middle (3rd-4th) 545 31.7 269 314 276 319
High (5th-6th) 602 350 2% 345 306 354
Social background and parental lifestyles
Mother's employment status Full time 698 406 337 393 361 418 0.560
Part time 777 451 393 459 384 444
Unemployed (housewives) 246 143 127 148 119 138
Family structure 3-generation family 575 334 268 313 307 355 0061
Nuclear family 1146 66.6 589 68.7 557 27.0
Perceived family affluence Affluent 460 267 227 265 233 49.1 0218
Neither 818 475 394 460 424 240
No affluent 443 257 236 275 207 46.7
Communication with parents Often 1428 83.0 650 758 778 90.0 < 0.001
Rarely 293 170 207 242 86 10.0
Father's IU at home, h/day <2h 1471 855 727 848 744 506 0451
22h 250 145 130 152 120 480
Mother's U at home, h/day <2h 1622 942 797 93.0 825 955 0.027
22h 99 58 60 70 39 4.5
Father's behaviors based on Breslow's health score  High (6, 7) 365 212 187 218 178 206 0.141
Middle (4, 5) 726 422 376 439 350 40.5
Low (0-3) 630 366 294 343 336 389
Mother's behaviors based on Breslow's health score  High (6, 7) 460 267 234 273 226 262 0784
Middle (4, 5) 932 542 457 533 475 550
Low (0-3) 329 191 166 194 163 189
Child lifestyle factors
Breakfast eating Every day 1600 930 805 939 79 920 0.120
Skipping 121 70 52 6.1 69 8.0
Sleep duration More than 8 h 1358 789 685 799 673 779 0300
Less than 8 h 363 211 172 201 191 22.1
Preference for physical activity Like very much 1486 863 744 868 742 859 0572
Dislike 235 137 113 132 122 14.1
Frequency of physical activity Very often 1245 723 635 741 610 706 0.105
Not often 476 277 222 259 254 294
Children’s ST, h/day <2h 1050 61.0 481 56.1 569 659 <0001
>2h 671 390 376 439 295 341
Cram schools 2 2 times/week 337 196 170 198 167 193 0684
1 times/week 91 53 49 57 42 49
0 time 1293 751 638 744 655 758
Children’s health
Overall health Good 1598 929 799 932 799 925 0543
Poor 123 7.1 58 68 65 7.5
Enrichment of school life
Have close friends Yes 1673 972 825 963 848 981 0018
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Table 1 Participant characteristics by gender (n = 1721) (Continued)
Variable Total Boys Girls p value
n=1721 % n=857 % n=864 %
No 48 28 32 37 16 19
Understand the school study Understand well 1400 813 686 800 714 826 0.167
Not understand 321 187 171 200 150 174

U Internet use, ST Screen time

communication with parents (adjusted OR 1.57; 95% CI,
1.10-2.25), long screen times of child (adjusted OR 1.38;
95% CI, 1.02—1.87), and do not have close friends (ad-
justed OR 5.30; 95% CI, 2.78-10.1). Among the boys’
main characteristics were long screen times of child and
not attending cram school, and among the girls, poor
communication with parents. Among the potential de-
terminants of disliking physical activity, lack of close
friends and grades were common factors for all
participants.

Table 3 shows the results of the logistic regression
analyses conducted to determine the strengths of the as-
sociations between “lack of physical activity” and social
background, parental lifestyles, child lifestyles, overall
child health, and enrichment of school life. The multi-
variate analyses revealed the following associations with
lack of physical activity: girls (adjusted OR 1.40; 95% ClI,
1.11-1.76), middle grades (3rd and 4th graders, ages 8-
10; adjusted OR 1.53; 95% CI, 1.15-2.04), high grades
(5th and 6th graders, ages 10—13; adjusted OR 1.82; 95%
CI, 1.37-2.41), unemployed mother (housewives; ad-
justed OR 1.91; 95% CI, 1.37-2.68), poor communica-
tion with parents (adjusted OR 1.59; 95% CI, 1.19-2.13),
mothers with middle health behaviors (adjusted OR
1.50; 95% CI, 1.13—-1.99), mothers with low health be-
haviors (adjusted OR 1.54; 95% CI, 1.07-2.20), long
screen times of child (adjusted OR 1.47; 95% CI, 1.17—
1.86), bad overall health (adjusted OR 1.66; 95% ClI,
1.12-2.47), and lack of close friends (adjusted OR 5.40;
95% CI, 2.81-10.4). Among the boys’ associated charac-
teristics were mothers with middle health behaviors,
mothers with low health behaviors, and long screen
times of child; and for girls’ characteristics, part-time-
employed mother, unemployed mother (housewives),
poor communication with parents, fathers with middle
health behaviors, fathers with low health behaviors, long
screen times of child, and bad overall health. Among the
potential determinants of lack of physical activity, lack of
close friends and long screen times were common fac-
tors for all participants.

While children who lacked physical activity comprised
27.7% of the total, more than half said that they like
physical activity. However, many still did not engage in
physical activity. In the analyses, we used the data of a
total of 1486 participants (744 boys and 742 girls) who

liked physical activity (Fig. 1). Table 4 shows the results
of the logistic regression analysis conducted to deter-
mine the strengths of the associations between “lack of
physical activity” regardless of “preference for physical
activity” and social background, parental lifestyles, child
lifestyles, overall child health, and enrichment of school
life. The multivariate analyses revealed that girls (ad-
justed OR 1.52; 95% CI, 1.13-2.04), unemployed
mothers (housewives; adjusted OR 2.30; 95% CI, 1.52—
3.47), poor communication with parents (adjusted OR
1.50; 95% CI, 1.03-2.19), mothers with middle health be-
haviors (adjusted OR 1.55; 95% CI, 1.08-2.24), long
screen times of child (adjusted OR 1.54; 95% CI, 1.15—
2.08), and lack of close friends (OR 4.14; 95% CI, 1.80—
9.51) were associated with “lack of physical activity” re-
gardless of “preference for physical activity.” Among key
characteristics, for boys they were non-affluence, and
mothers with low health behaviors were key, while for
girls they were middle grades, high grades, part-time-
employed mothers, unemployed mothers (housewives),
fathers with middle health behaviors, fathers with low
health behaviors, and long screen times of child. Among
the potential determinants of a lack of physical activity
regardless of preference for physical activity, lack of
close friends was a common factor for all participants.

We performed logistic regression analyses by stratified
grade level (low: 1st and 2nd grades, middle: 3rd and 4th
grades, high: 5th and 6th grades) and assessed the Hos-
mer—Lemeshow statistic, and the regression equation
was judged to be invalid (data not shown). Table 5
shows the results of “have close friends,” analyzed by
stratified grade. According to the results of a Chi-
squared test, there was no significant differences in
“have close friends” according to grade level.

Family structure, father’s IU at home in h/day, and
breakfast consumption were not found to be significant
in the univariate and multivariate analyses. The correl-
ation coefficients between independent variables ranged
from 0.000 to 0.323, indicating no multicollinearity. The
Hosmer-Lemeshow tests validated the models.

Discussion

Among the potential determinants of child exercise
habits, this study revealed that a lack of close friends
was likely the most influential factor for both disliking
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Table 2 Logistic regression analysis results for “Don't like physical activity” (n = 1721)
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Variable Total Boys Girls
Univariate Multivariate Multivariate Multivariate
% OR(95%Cl) OR(95%Cl) % OR(95%Cl) % OR (95%Cl)
Gender Boys 132 1 1
Girls 141 1.08 (0.82- 1.25 (0.93-
143) 1.69)
Grade Low (Tst-2nd) 70 1 1 72 1 70 1
Middle (3rd-4th) 156 240 (1.62- 2.39 (1.59- 14.1 203 (1.13- 170 277 (1.56—
356) # 358) + 3.64) * 492) #
High (5th-6th) 18.1 2.87 (1.97- 2.73 (1.83- 182 2.82 (1.59- 180 2.80 (1.57-
4.20) # 408) + 501) 498) +
Social background and parental lifestyles
Mother's employment status Full time 136 1 1 134 1 139 1
Part time 13.0 095 (0.70- 091 (0.66- 127 0.86 (0.55- 133 097 (0.61-
1.28) 1.24) 1.36) 1.52)
Unemployed 159 1.20 (0.80- 1.33 (0.86- 142 1.11 (0.58- 176 152 (0.82—
(housewives) 1.79) 2.06) 2.12) 2.81)
Family structure 3-generation family 148 1 1 138 1 156 1
Nuclear family 13.1 087 (0.65- 0.88 (0.65— 129 091 (0.58- 133 088 (0.58-
1.16) 1.19) 143) 1.34)
Perceived family affluence Affluent 120 1 1 106 1 133 1
Neither 134 1.14(081- 1.11 (0.77- 12.7 124 (0.72- 14.21.09 (0.66-
1.62) 1.59) 2.13) 1.80)
No affluent 158 138 (0.94- 121 (0.81- 16.5 1.54 (0.86— 15.0 098 (0.55-
2.02) 1.82) 2.77) 1.77)
Communication with parents Often 123 1 1 125 1 122 1
Rarely 20.1 1.79 (1.29- 157 (1.10- 155 1.04 (0.64- 314 287 (1.65-
249) £ 2.25) * 1.68) 499
Father's IU at home, h/day <2h 137 1 1 132 1 141 1
22h 136 0.99 (0.67- 0.89 (0.58- 13.1 081 (044~ 142 095 (0.52-
147) 1.36) 1.50) 1.73)
Mother's IU at home, h/day <2h 135 1 1 127 1 143 1
22h 162 1.23 (0.71- 1.02 (0.55- 200 140 (0.64- 103 051 (0.15-
2.15) 1.90) 3.02) 1.68)
Father's behaviors based on Breslow's High (6, 7) 115 1 1 118 1 112 1
health score )
Middle(4, 5) 13.1 1.16 (0.79- 1.04 (0.69- 12.8 0.99 (0.56— 134 1.09 (0.60-
1.71) 1.56) 1.75) 2.00)
Low (0-3) 156 142 (0.96- 1.24 (0.81- 146 1.04 (0.57- 164 151 (0.81-
2.09) 191) 1.93) 2.80)
Mother's behaviors based on Breslow's High (6, 7) 107 1 1 90 1 124 1
health score )
Middle (4, 5) 14.7 145 (1.02- 1.33 (0.92- 142 145 (0.84- 152 1.25(0.75-
2.05) * 1.92) 2.53) 2.10)
Low (0-3) 149 147 (0.96- 1.25 (0.79- 16.3 1.74 (0.88- 135 098 (0.50-
2.24) 201) 343) 1.92)
Child lifestyle factors
Breakfast eating Every day 138 1 1 130 1 145 1
Skipping 124 089 (0.51- 060 (0.33- 154 0.71 (0.30- 10.1 052 (0.22—
1.55) 1.07) 1.64) 1.21)
Sleep duration More than 8 h 122 1 1 120 1 125 1
Less than 8h 190 1.69 (1.24- 1.33(0.96- 180 1.21(0.73- 199 140 (0.88-
229 % 1.86) 1.99) 2.23)
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Table 2 Logistic regression analysis results for “Don't like physical activity” (n = 1721) (Continued)
Variable Total Boys Girls
Univariate Multivariate Multivariate Multivariate
% OR(95%Cl) OR(95%Cl) % OR(95%Cl) % OR (95%Cl)
Children’s ST, h/day <2h 114 1 1 100 1 127 1
22h 17.1 160 (1.22- 1.38 (1.02- 173 1.56 (1.00- 169 1.21(0.79-
PARNES 1.87) * 244) * 1.86)
Cram schools 2 2 times/week 116 1 1 82 1 144 1
1 times/week 13.5 1.08 (0.53- 1.09 (0.52- 102 144 (047- 143 094 (0.34-
221) 227) 4.44) 2.60)
0 time 136 132 (091- 1.24 (0.84- 14.7 1.86 (1.00- 14.0 093 (0.56-
1.92) 1.82) 346) * 1.55)
Children’s health
Overall health Good 13.1 1 1 128 1 134 1
Poor 211 1.78 (113~ 1.32 (0.81- 19.0 1.03 (049- 231 162 (0.83-
281) * 2.16) 2.17) 3.18)
Enrichment of school life
Have close friends Yes 128 1 1 120 1 136 1
No 438 5.30 (295- 530 (2.78- 438 6.09 (2.73- 438 4.37 (1.29-
9.55) + 10.1) 136) + 14.75) *
Understand the school study Understand well 130 1 1 130 1 130 1
Not understand 165 132 (0.95- 1.08 (0.76~ 14.0 0.83 (049- 19.3 133 (081-
1.85) 1.54) 141) 2.18)
% Do not like physical activity
OR Odds ratio, 95% Cl 95% Confidence interval, /U Internet use, ST Screen time
*p < 005, 'p < 0,01, *p < 0.001
and lacking physical activity. Further, having close number of children who played with their mothers in-

friends was independently associated with child exercise
habits even after adjusting for other potential confound-
ing factors, including the child’s social and family envir-
onment and child lifestyle factors.

Previous studies have shown that peer support is im-
portant for promoting exercise habits [7], while the pres-
ence of friends promotes activeness [30] and reduces
time spent sitting [31]. Our findings showed that chil-
dren with screen times of 2 or more hours per day were
more likely to dislike and lack physical activity when
compared to those with screen times of less than 2h.
Internet addiction and gaming disorders are both recog-
nized by the World Health Organization [32]; recent
surveys have also highlighted that these disorders espe-
cially affect young children, that it is more difficult for
children than for adults to recover, and that experiences
related to physical activity and increased peer communi-
cation are effective for prevention and treatment [33].
Offline interactions between children are becoming scar-
cer; as such, approaches to help them make friends and
form childhood relationships are an essential educational
goal. Schoolchildren evaluated these education models
positively, and their consciousness about social behaviors
changed positively [34]; however, according to a 2015
survey, compared to 1995, the number of friends with
whom children play after school had decreased, the

stead of friends increased [35]. These data suggest that
the environment surrounding children is changing, and
the opportunities for children to engage in physical ac-
tivity with friends after school are decreasing. Since it
has been reported that children’s peer relationships are
enriched and expanded between the ages of 6-12 years
[36], the definition of “having close friends” could vary
for children of different ages. However, this study found
no significant differences for “have close friends” accord-
ing to grade level. Thus, it might be beneficial to have
close friends from preschool years in the promotion of
physical activity, although longitudinal research is
necessary.

Family structure, father’s IU at home in h/day, and
breakfast consumption were not significant in the uni-
variate and multivariate analyses. This may be due to the
difference between children with and without habits be-
ing very small. This study found family-related factors
that influenced dislike and lack of physical activity, in-
cluding having housewives, unhealthy parental lifestyles,
and lack of communication with parents. Children in
these groups were more often sedentary, even if they re-
ported that they liked physical activity. This study also
found that childhood exercise habits may be influenced
by parent lifestyles and that children may be deficient in
physical activity due to social and family factors even
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Page 9 of 14

Variable Total Boys Girls
Univariate Multivariate Multivariate Multivariate
% OR(95%Cl) OR(95%Cl) % OR(95%Cl) % OR(95% Cl)
Gender Boys 259 1 1
Girls 294 1.19 (0.96- 140 (1.11-
147) 176)
Grade Low (Tst-2nd) 213 1 1 223 1 202 1
Middle (3rd-4th) 288 150 (1.14- 1.53 (1.15- 253 1.12(0.74- 322 216 (142-
197) t 2.04) t 1.69) 327)
High (5th-6th) 327 1.80(1.39- 1.82 (1.37- 30.1 142 (0.94- 353 249 (1.65-
234) % 241 2.13) 378)
Social background and parental lifestyles
Mother's employment status Full time 245 1 1 252 1 238 1
Part time 278 1.19 (0.94- 1.18 (0.92- 25.7 1.00 (0.70- 299 144 (1.01-
1.50) 1.50) 143) 2.06) *
Unemployed 36.2 1.75(1.28- 1.91 (1.37- 283 1.17(0.71- 445 338 (2.08-
(housewives) 239) 268) 1.91) 549) %
Family structure 3-generation family 280 1 1 243 1 313 1
Nuclear family 27.5 097 (0.78- 0.95 (0.75- 26.7 1.13(0.79- 284 0.79 (0.56-
1.22) 1.20) 1.61) 1.10)
Perceived family affluence Affluent 259 1 1 260 1 258 1
Neither 282 1.13(087- 1.06 (0.81- 264 1.01 (0.68- 300 1.20 (0.81-
1.46) 1.39) 1.49) 1.79)
No affluent 284 1.14 (0.85- 0.93 (0.68- 250 080 (0.51- 324 1.05 (0.66—
1.53) 1.27) 1.26) 1.66)
Communication with parents Often 259 1 1 243 1 272 1
Rarely 362 1.62 (1.24- 1.59 (1.19- 309 1.26 (0.87- 488 225 (1.36-
PARDES 213) t 1.82) 371t
Father's IU at home, h/day <2h 270 1 1 257 1 282 1
=2h 316 1.25(0.93- 1.06 (0.77- 269 088(0.55- 36.7 1.23(0.78-
1.67) 1.46) 1471) 1.94)
Mother's IU at home, h/day <2h 269 1 1 250 1 288 1
22h 394 1.76 (1.16- 1.38 (0.86- 383 147 (0.79- 41.0 132 (0.63-
268) t 2.21) 2.71) 2.80)
Father's behaviors based on Breslow's High (6, 7) 227 1 1 262 1 191 1
health score )
Middle (4, 5) 27.1 127 (0.94- 1.15 (0.84- 247 087 (0.57- 29.7 1.68 (1.04-
1.70) 1.57) 1.34) 2.71)*
Low (0-3) 311 153 (1.14- 1.28 (0.92- 272 085 (0.53- 345 211 (1.28-
207) t 1.79) 1.35) 348) t
Mother's behaviors based on Breslow's High (6, 7) 207 1 1 175 1 239 1
health score Middle (4, 5) 207 162(125- 150 (113 271 168 (1.11- 322 136 (091-
212) 1.99) + 2.56) * 2.03)
Low (0-3) 316 1.78 (1.28- 1.54 (1.07- 343 253 (1.51- 288 0.88 (0.52-
246) ¥ 220) * 423) 149)
Child lifestyle factors
Breakfast eating Every day 276 1 1 256 1 308 1
Skipping 289 107 (071~ 0.74 (048- 308 091 (047- 275 066 (0.36-
1.61) 1.15) 1.77) 1.22)
Sleep duration More than 8 h 268 1 1 255 1 273 1
Less than 8 h 309 1.22 (0.95- 1.03 (0.78- 273 093 (061- 273 1.1 (0.76-
1.57) 1.36) 1471) 1.63)



Sawa et al. Environmental Health and Preventive Medicine

(2020) 25:54

Page 10 of 14

Table 3 Logistic regression analysis results for “Lack of physical activity” (n = 1721) (Continued)

Variable Total Boys Girls
Univariate Multivariate Multivariate Multivariate
% OR(95%CIl) OR(95%Cl) % OR(95%Cl) % OR(95% Cl)
Children’s ST, h/day <2h 234 1 1 210 1 255 1
>2h 343 171 (138- 147 (1.17- 322 155 (1.10- 369 147 (1.05-
211) 1.86) + 217) % 2.06) *
Cram schools 2 2 times/week 270 1 1 323 1 270 1
1 times/week 23.1 081 (047- 0.78 (0.44— 262 095 (042- 23.1 068 (0.30-
1.40) 1.37) 2.17) 1.54)
0 time 282 1.06 (0.81- 0.97 (0.73- 289 1.29(0.84- 282 0.75(0.51-
1.39) 1.28) 1.97) 1.12)
Children’s health
Overall health Good 265 1 1 250 1 280 1
Poor 423 203 (139- 1.66 (1.12- 379 134 (0.74- 462 196 (1.11-
295) + 247)* 243) 345) *
Enrichment of school life
Have close friends Yes 265 1 1 245 1 285 1
No 66.7 5.54 (3.01- 540 (2.81- 62.5 551(252- 750 6.68 (1.86—
10.2) # 104) ¢ 12.03) # 2393) t
Understand the school study Understand well 269 1 1 258 1 279 1
Not understand 312 123 (0.95- 1.02 (0.77- 263 0.86(0.57- 36.7 123 (0.82-
1.60) 1.36) 1.29) 1.84)

% Lack of physical activity
OR Odds ratio, 95% Cl 95% Confidence interval, /U Internet use, ST Screen time
*p < 0.05, tp < 0.01, ¥p < 0.001

when they like physical activity. Previous studies have
shown that families lacking in parent—child communica-
tion were more sedentary and had lower health satisfac-
tion [22]; conversely, children who frequently talked
with their parents had better bowel movements, indicat-
ing proper digestion [24]. Further, children develop an
attachment to their parents through physical touch and
communication [37], and healthy parent—child commu-
nication and healthy parental lifestyles are essential for
childhood mental and physical health, as well as chil-
dren’s development of healthy exercise habits.

This study found cross-gender associations (between
father—daughter and mother—son pairs) between paren-
tal unhealthy lifestyles (as assessed using Breslow’s seven
health-related behaviors) and lack of physical activity. It
has been reported that mothers’ unhealthy lifestyles, as
assessed using Breslow’s seven health-related behaviors,
are associated with prolonged screen time in children
[10]. Other studies using similar indicators have shown
that children whose mothers have unhealthy lifestyles
are more likely to be sedentary [22]. This is considered
to reflect the important role mothers have in raising
children in Japanese society [9]. However, children
whose fathers have strong preferences for exercise have
been shown to receive better exercise support than chil-
dren whose fathers have no preference for exercise [38].
There were significant correlations found between

physical activity in daughters and exercise support (e.g.,
parent—child co-activity, praising the child for being ac-
tive) received from fathers [39]. Although further re-
search is needed to wunderstand the underlying
mechanisms, fathers’ lifestyle factors (especially exercise
habits) may influence their children’s engagement in
physical activity.

Previous studies [9] have also reported that longer
screen times, later bedtimes, and poorer lifestyle habits
were more common among children with mothers who
worked full-time. Conversely, more recent studies have
shown that children with mothers who worked full-time
have physical activity times, thus suggesting they were less
affected by maternal employment status [24]. This study’s
results further support the idea that maternal employment
status and/or the way children spend their after-school
hours have changed over time. For example, after-school
clubs and services are now available [40] for children
whose parents or legal guardians are away from home
during the initial after-school hours. This is partially the
result of the Act on the Promotion of Female Participation
and Career Advancement in the Workplace, which was
passed in August 2015. Further, a 2017 survey [41] indi-
cated that such after-school clubs provide space for and
promote physical activity. It is therefore possible that chil-
dren with working mothers are becoming more able to
engage in physical activity outside and with friends.
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Table 4 Logistic regression analysis results for “Lack of physical activity” regardless of “Prefer physical activity” (n = 1486)

Variable Total Boys Girls
Univariate  Multivariate Multivariate Multivariate
% OR(95%Cl) OR(95%Cl) % OR(95%Cl) % OR (95%Cl)
Gender Boys 151 1 1
Girls 18.7 1.30 (0.99- 152 (1.13-
1.71) 2.04) t
Grade Low (Tst=2nd) 154 1 1 162 1 145 1
Middle (3rd-4th) 163 1.07 (0.76— 112 (0.78- 13.0 0.74 (044- 19.7 172 (1.03-
1.51) 1.59) 1.25) 2.387) *
High (5th-6th) 19.1 130 (0.94- 1.33 (0.94- 15.7 086 (0.51- 223 209 (1.26-
1.79) 1.88) 145) 348) 1
Social background and parental lifestyles
Mother's employment status Full time 134 1 1 140 1 129 1
Part time 175 1.36 (1.00- 1.36 (0.99- 152 1.11(0.70- 198 1.80 (1.14-
1.85) * 1.87) 1.78) 2.86) *
Unemployed(housewives) 25.1 2.16 (1.46— 230 (1.52- 174 128 (0.68- 337 458 (254~
320) 347) 242) 8.26) +
Family structure 3-generation family 16.1 1 1 121 1 121 1
Nuclear family 173 1.09 (0.81- 1.01 (0.74- 164 129 (0.80- 164 0.76 (0.50-
1.45) 1.37) 2.09) 1.16)
Perceived family affluence Affluent 168 1 1 17.7 1 158 1
Neither 17.7 1.06 (0.77- 099 (0.71- 160 0.86 (0.53- 192 123 (0.74-
147) 1.39) 1.40) 2.03)
No affluent 155 091 (0.62- 0.72 (0.48- 10.7 045 (0.24- 21.0 1.04 (0.58-
1.34) 1.08) 0.83) * 1.85)
Communication with parents Often 16.1 1 1 141 1 179 1
Rarely 209 1.38(0.97- 1.50 (1.03- 183 1.34(0.83- 288 1.76 (0.92-
1.95) 2.19) * 2.17) 337)
Father's IU at home, h/day <2h 16.1 1 1 149 1 174 1
22h 213 141 (0.98- 1.16 (0.78- 159 092 (0.50- 272 137 (0.79-
2.01) 1.71) 1.67) 2.37)
Mother's U at home, h/day <2h 163 1 1 145 1 180 1
22h 27.7 198 (1.20- 1.55 (0.89- 229 148 (067- 343 1.70 (0.74-
326) t 269) 323) 392)
Father's behaviors based on Breslow's High(6, 7) 133 1 1 170 1 95 1
health score Middle(4, 5) 166 130 (089-  117(078- 137 078(045- 198 210 (1.10-
1.91) 1.75) 1.33) 4.00)
Low (0-3) 194 156 (1.06— 124 (0.81- 155 0.71 (0.39- 228 245 (1.26—
2.30) * 1.89) 1.29) 477)
Mother's behaviors based on Breslow's  High (6, 7) 119 1 1 103 1 136 1
health score .
Middle (4, 5) 184 166 (1.17- 1.55 (1.08- 153 1.69 (0.98- 21.3 145 (0.87-
235) t 2.24) * 2.93) 247)
Low (0-3) 200 1.85(1.22- 1.57 (0.99- 216 281 (144- 184 082 (0.42-
281) 249) 547) t 1.60)
Child lifestyle factors
Breakfast eating Every day 16.7 1 1 14.7 1 187 1
Skipping 19.8 1.24 (0.75- 1.01 (0.60- 20.5 146 (0.64- 194 083 (040-
2.03) 1.71) 3.35) 1.72)
Sleep duration More than 8 h 171 1 1 156 1 187 1
Less than 8h 160 092 (0.65- 0.86 (0.59- 128 0.75 (042— 190 0.96 (0.58-

1.30) 1.24) 1.35) 1.59)
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Table 4 Logistic regression analysis results for “Lack of physical activity” regardless of “Prefer physical activity” (n = 1486) (Continued)

Variable Total Boys Girls
Univariate Multivariate Multivariate Multivariate
% OR(95%Cl) OR(95%Cl) % OR(95%Cl) % OR (95%Cl)
Children’s ST, h/day <2h 140 1 1 125 1 153 1
>2h 218 1.71 (1.30- 154 (1.15- 186 1.50 (0.96- 257 176 (1.16—
2.25) f 2.08) t 2.35) 2.66) *
Cram schools 2 2 times/week 184 1 1 154 1 21.7 1
1 times/week 13.8 0.79 (041- 0.65 (0.32— 114 067 (0.23- 16.7 0.67 (0.24-
1.51) 1.34) 1.97) 1.86)
0 time 16.7 096 (0.70- 0.80 (0.57- 153 095 (0.57- 18.1 0.69 (043-
1.32) 1.14) 1.60) 1.13)
Children’s health
Overall health Good 162 1 1 145 1 179 1
Poor 268 1.89 (1.18- 1.63 (1.00- 234 151 (0.71- 300 1.53(0.76-
304) t 2.68) 3.20) 3.10)
Enrichment of school life
Have close friends Yes 164 1 1 146 1 183 1
No 40.7 349 (1.60- 4.14 (1.80- 333 405 (1.37- 556 6.14 (145-
762) T 951) # 119) 1 2597) *
Understand the school study Understand well 16.7 1 1 152 1 180 1
Not understand 179 1.09 (0.77- 091 (0.63- 143 0871 (047- 223 096 (0.57-
1.54) 1.32) 1.39) 1.62)

% Lack of physical activity
OR Odds ratio, 95% Cl 95% Confidence interval, /U Internet use, ST Screen time
*p < 0.05, tp < 0.01, ¥p < 0.001

The UNICEF Report Card on Child Well-being in a
Sustainable World [42] also suggested that family was
the most important factor for childhood well-being,
followed by friends and school. Perhaps the importance
of close friends and family communication for develop-
ing good exercising habits, as found in our study, reflects
the “wellness” that children in developed countries ex-
perience. Healthy exercise habits in childhood are most
effectively promoted through experiencing a fulfilling
school life; however, a child’s home life is also important.
Activities after school and on weekends can be improved
by promoting shorter screen times, better parental life-
styles, and improved parent—child communication. Pre-
vious research has shown significant correlations
between children’s physical activity levels and parental
support [38] or encouragement [39], suggesting the im-
portance of family-based shared activity interventions

Table 5 Characteristics of “Have close friends” analyzed by
stratified grade (p = 0.786)

Grade Yes No Total
(n (%) () (%) (n)
Low (1st-2nd) 557 97.0 17 30 574
Middle (3rd-4th) 532 976 13 24 545
High (5th-6th) 584 97.0 18 30 602

for child development [39]. Thus, to increase children’s
physical activity levels and create positive exercise habits,
parental cooperation is necessary when developing strat-
egies for such interventions.

Limitations

This study has some limitations that should be noted.
First, previous studies have noted that poor childhood
exercise habits are common in low-income families [43].
In this study, although there was a significant difference
found among boys, it was not very strong and varied de-
pending on the number of participants. In a previous
study using the same survey items, children’s longer
screen time [10] and poor dietary habits [11] were asso-
ciated with low family income. The survey used in this
study was tailored toward the respondents and may not
be able to grasp the economic situation; thus, further re-
search is needed. Second, this study used a cross-
sectional design that employed a self-report survey on
exercise habits. Thus, a longitudinal survey is needed to
investigate the causal relationships underlying these re-
sults, including the relationship between children’s phys-
ical activity and close friendship, and measure both the
quality and quantity of children’s physical activity
through objective indicators. Third, more detailed sur-
veys on social context (e.g., community characteristics,
maternal employment status, and social assistance) are
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required to investigate the measures best suited for
community-specific needs.

Conclusions

This study investigated factors related to both dislike
and lack of physical activity among schoolchildren as
part of the Super Shokuiku School Project in Japan.
“Lack of close friends” had the strongest links with both
dislike and lack of physical activity. Children who en-
gaged in long periods of screen time and lacked parental
communication also tended to dislike and lack physical
activity. Although a longitudinal study is needed to de-
termine causality, substantial attention to children’s life-
style behaviors after school may thus be required to
promote physical activity. Further, to increase children’s
engagement in physical activity, parental cooperation is
warranted in intervention strategies.
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