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Abstract This study aimed to clarify the effect of play frequency and exercise when at preschool and childhood
ages on the exercise habits and physical fitness of those who are currently adolescents. Healthy young men (N = 600)
from 15 to 21 years old (age: 16.5 + 1.2 years, height: 171.1 + 5.7 cm, body mass: 61.0 + 10.0 kg) participated in the
physical fitness test of the Ministry of Education, Culture, Sports, Science and Technology (MEXT) after answering
questions about current exercise habits and frequency of play and exercise at their preschool and childhood ages.
Significant relationships among frequency of play at preschool age and exercise in childhood and current exercise
habits (Cramer’s V = 0.10-0.15, p < 0.028) were observed. Although no significant difference was found in the
physique among the four groups, which differed in the frequency of play and exercise in early childhood and
childhood, performance on the 50-m dash, standing long jump, handball throw, and 20-m shuttle run were
significantly superior in groups with higher frequency of play and exercise. The present results may indicate that
frequency of play at preschool age and exercise in childhood significantly affects subsequent exercise habits and
physical fitness levels.
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1. Introduction

Children today may be deprived of outdoor environments
where they can play. They often spend a considerable
amount of time in relatively motionless play, for instance,
watching television and playing electronic games
(Ministry of Health, Labour and Welfare; Health Japan
21). It has been proven that physical activity in adults has
reduced rates of mortality, not only from cardiovascular
disease and all causes of mortality, but also from risk of

cancer, type 2 diabetes mellitus, and depression [1,2,3,4,5].

Meanwhile, evidence regarding the morbidity and
mortality of adults who hardly exercised as children is
very scarce, but morbidity and mortality in adulthood may
decrease if childhood exercise habits are favorable [6].
Recently, Péalve et al. examined long-term effects of
physical activity on carotid artery elasticity after 21 years
of follow up with children and young adults [7]. They
reported that physical activity in boys and young adults
was associated with carotid artery elasticity in later life.
Thus, higher levels of physical activity in youth may
benefit future cardiovascular health. As a result, evidence

supporting the notion that childhood physical activity
relates to future health status has been emerging.

Others have also reported that current physical fitness
relates to present exercise habits [8], but it also relates, to
a lesser degree, to past exercise habits [9]. In other words,
even if people have had good exercise habits in the past, if
they are inactive after that, physical fitness decreases,
and the risk of lifestyle-related diseases increases.
Meanwhile, preschool and lower grades of elementary
school are a critical period (pre-golden age) for learning
fundamental movements.  Presumably, developing
fundamental movements until reaching the nearly mature
stage in the above-mentioned critical period contributes to
smooth development of technical motor skills in
childhood, adolescence, and adulthood [10]. Moreover,
Suzuki and Nishijima reported that current exercise habits
moderately relate to past exercise habits [9]. Namely, the
frequency of active play in early childhood and exercise
during childhood will affect subsequent exercise and
sports habits. Therefore, although it is assumed that
frequency of play and exercise before and during
childhood contributes to maintaining and enhancing
physical fitness in adolescence or adulthood, there is little
evidence supporting this assumption.
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This study aimed to clarify the effect of frequency of
active play in early childhood and exercise during
childhood on exercise habits and physical fitness in
adolescence.

2. Methods

2.1. Subjects

Subjects were 600 healthy adolescent male students,
aged 15-21 (16.5 + 1.2) years, belonging to the National
College of Technology. Height and weight were 171.1 +
5.7 cmand 61.0 + 10.0 kg, respectively, and their physical
characteristics were comparable with Japanese standard
values. Each subject provided informed consent following
the full explanation of the experiment to them, and the
experimental protocol was approved by the Ethics Committee
on Human Experimentation, Faculty of Education,
Kanazawa University (authorization number: 19-4).

2.2. Measurement items

Each subject’s physical fitness was evaluated based on
the eight items (grip strength, sit ups, trunk flexion,
repeated sideways jump, 20-m shuttle run, 50-m dash,
standing long jump, and handball throw) of a fitness
test developed by the MEXT in Japan. Each physical
fitness item was measured on the MEXT (Department of
Sports and Youth of the MEXT [11]) implementation
guideline. Current exercise habits were evaluated by the
following items: sports club membership (belonging or
not belonging), exercise frequency (almost every day
(more than 3 days/week), sometimes (1-2 days/week),
occasionally (1-2 days/month), or never), and exercise
amount per day (less than 30 min, 30-60 min, 60-120 min,
or over 120 min).

Subjects’ frequency of play at preschool age was evaluated
by how frequently they had performed active, vigorous
physical activities outdoors before entering elementary school
(never, occasionally, or frequently). Frequency of exercise
in childhood was evaluated by whether the boys frequently
performed some exercise and played sports (never,
1-2 days/month, 1-2 days/week, 3—4 days/week, or more
than 5 days/week). In addition, physical fitness tests and
surveys were conducted. Health and physical education
faculty with expert knowledge and experience conducted
physical fitness tests during regular classes once a week.

2.3. Grouping Based on Frequency of Play
at Preschool Age and Exercise
in Childhood

Subjects who responded “never” or “occasionally” to
the question, “Did you play actively and vigorously during
outdoor physical activity before entering elementary school?”
formed a lower play-frequency group (L); those who
answered “frequently” formed a higher play-frequency group
(H). Subjects who responded “never” or “1-2 days/month” to
“Did you play sports and exercise during higher elementary
school grades?” formed a lower exercise-frequency group (L);
those who answered “1-2 days/week,” “3-4 days/week,” or
“more than 5 days/week” formed a higher exercise-frequency

group (H). Based on this information, the following four
groups were formed: an LL group with low frequency of
play at both preschool age and exercise in childhood:
(n = 65, age = 16.5 + 1.2 years, height = 169.7 £ 5.7 cm,
body mass = 59.0 + 9.3 kg); an LH group with lower
frequency of play at preschool age, but higher frequency
of exercise in childhood: (h = 135, age = 16.3 £ 1.2 years,
height = 171.6 + 5.9 cm, body mass = 61.3 + 9.3 kg); an
HL group with higher frequency of play at preschool age,
but lower frequency of exercise in childhood: (n = 81, age
= 16.8 + 1.1 years, height =171.1 £ 5.5 cm, body mass =
61.8 £ 9.8 kg); and an HH group with high frequency of
play at both preschool age and exercise in childhood: (n =
319, age = 16.4 + 1.2 years, height = 171.2 + 5.6 cm, body
mass = 61.1 £ 10.5 kg).

2.4. Statistical Analysis

Cramer’s V was calculated to examine relationships of
frequency of play at preschool age and exercise in
childhood, with factors such as belonging to a sports club,
exercise frequency, and exercise amount per day. Mean
differences in age, physique, and physical fitness test
scores among these four groups were examined using one-
way analysis of variance. Tukey’s honest significant
difference was conducted for post hoc analysis. Statistical
significance was at a probability level of < 0.05.

3. Results

Table 1 —-Table 3 show associations of frequency of
play at preschool age and exercise in childhood with the
following factors: currently belonging or not belonging to
a sports club, exercise frequency, and exercise amount per
day. All associations were significant (Cramer’s V = 0.10-0.15,
p < 0.028). Table 4 shows results of independent one-way
analysis of variance and multiple comparisons for age and
physique among the four groups of HH, LH, HL, and LL
(see “Methods”) based on frequency of play at preschool
age and exercise in childhood. No significant differences
were found among groups for any item. Table 5 shows
results of independent one-way analysis of variance and
multiple comparisons for physical fitness tests among
groups based on frequency of play at preschool age and
exercise in childhood. Significant differences were found
in the 20-m shuttle run, 50-m dash, standing long jump,
handball throw, repeated sideways jump, and physical
fitness score. These performances in the HH group (high
frequency of play and exercise) were superior to those in
the LL group (low frequency of play and exercise).

Table 1. The association of frequency of play in preschool children
age and exercise in childhood with or without belonging to sports
clubs

With or without belonging to sports clubs

Belonging Not Belonging Total \% p
LL 33 32 65
LH 48 87 135
HL 47 34 81 0.15 0.003
HH 125 194 319
Total 253 347 600
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Table 2. The association of frequency of play in preschool children age and exercise in childhood with the current exercise frequency

Current exercise frequency

Almost everyday Sometimes Occasionally Never Total \Y p
LL 16 13 18 18 65
LH 58 38 20 19 135
HL 25 24 19 13 81 0.10 0.028
HH 134 78 61 46 319
Total 233 153 118 96 600

Table 3. The association of frequency of play in preschool children age and exercise in childhood with the current exercise time per day

Current exercise time per day

Less than 30 min 30-60 min 60-120 min Over 120 min Total \Y% P
LL 33 8 20 4 65
LH 32 23 38 42 135
HL 33 5 11 22 81 0.13 <0.001
HH 93 47 85 94 319
Total 190 92 153 162 600

Table 4. Mean and standard deviations for age and physique among 4 groups of HH, LH, HL, and LL based on frequency of play in a
preschool children age and exercise in the childhood

n Mean SD F p
LL 65 16.5 1.2
LH 135 16.3 1.2
Age 2.36 0.071
HL 81 16.8 11
HH 319 16.4 1.2
LL 65 169.7 5.7
. LH 135 171.6 6.0
Height 1.58 0.193
HL 81 171.1 5.6
HH 319 171.2 5.6
LL 65 59.0 9.4
LH 135 61.3 9.4
Body mass 111 0.346
HL 81 61.8 9.8
HH 319 61.1 10.5
LL 65 12.8 5.2
LH 135 14.4 6.7
% body fat HL 81 142 6.1 111 0.346
HH 319 13.6 5.7

Table 5. Mean and standard deviation for physical fitness tests among 4 groups based on frequency of play in a preschool children age and
exercise in the childhood

n Mean SD F P Post hoc
LL 62 8.0 0.8
LH 134 7.8 0.5
50-meter dash 3.37 0.018 LL > HH, HL
HL 80 7.7 0.4
HH 315 7.7 0.5
LL 64 212.6 24.6
i i LH 135 218.5 21.4 HL, HH > LL
Standing | 6.59 <0.001 y
anding fong Jump HL 80 226.6 20.2 HL>LH
HH 318 223.0 211
LL 63 21.6 5.2
LH 134 24.1 5.0
Handball throw 6.03 <0.001 HH, LH, HL > LL
HL 81 24.0 45
HH 313 24.4 47
LL 61 72.9 16.6
LH 135 82.1 194
20-meter shuttle run 5.64 <0.001 HH, LH > LL
HL 78 78.6 16.2
HH 314 83.4 20.5
LL 63 56.0 3.9
. . LH 134 57.0 5.9
Repeated sideways jump 2.89 0.035 HH > LL
HL 79 57.2 4.9

HH 316 57.9 51
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n Mean SD F P Post hoc
LL 64 414 7.4
. LH 134 42.8 7.1
Grip strength 212 0.097
HL 81 44.2 6.4
HH 315 42.8 6.4
LL 62 28.2 5.1
. LH 135 29.1 5.1
Sit-ups 2.08 0.102
HL 80 29.0 5.3
HH 315 29.8 5.4
LL 63 48.7 9.6
. LH 134 48.9 8.9
Trunk anteflexion 0.07 0.977
HL 81 48.5 9.4
HH 316 49.0 9.7
LL 65 45.9 11.3
LH 135 50.4 9.3
Total score 6.78 <0.001 HH, HL, LH > LL
HL 81 50.8 8.4
HH 319 51.5 8.9

4. Discussion

Results show a significant relationship between frequency
of play at preschool age and exercise in childhood with
present exercise habits (Table 1, Table 2, and Table 3).
Clearly, the amount of physical activity at preschool age
and during childhood relates to subsequent exercise habits.
Suzuki and Nishijima measured eight physical fitness
items of MEXT and 61 items regarding achievement of
movement to clarify causal relationships among physical
fitness, exercise habits, and exercise experience [9]. They
reported that experience in exercise and sports affects
physical fitness and exercise skill, but experience affects
the acquisition of exercise habits even more. Exercise
habits largely affect physical fitness more than exercise
skill, and sports experience affects exercise skill more
than physical fitness. In other words, the above findings
suggest that past exercise and sports experience greatly
affect subsequent exercise habits. The present results
also suggest that the frequency of play at preschool age
and exercise in childhood relate to exercise habits
in adolescence, which is in alignment with Suzuki and
Nishijima’s report [9]. However, characteristics of
subjects’ physiques were similar among the four groups,
regardless of the frequency of play at preschool age and
exercise in childhood. Beginning in 1986, Palve et al.
measured ultrasound-derived indices of carotid artery
elasticity in addition to investigating physical activity
available during leisure time [7]. In 2007, Pélve’s group
studied 1417 children and 999 young adults to clarify
long-term effects of physical activity on carotid artery
elasticity after 21 years of follow up. They reported that
physical activity related closely to carotid artery elasticity
as compared with the general indices of lifestyle diseases
such as physique, blood pressure, low-density lipoprotein
and high-density lipoprotein cholesterol, triglycerides,
insulin, and blood glucose. Additionally, higher level of
physical activity in children may benefit their future
cardiovascular health. The present study differs from
Palve et al.’s study [7] because cross-sectional data are
used, and outcomes reflecting health status are not
evaluated. Therefore, the likelihood of contracting disease
cannot be predicted based on present results. However, a
relationship between physique before childhood and

exercise habits was not observed in either this study or in
Pélve et al.’s study [7]. Exercise frequency before and
during childhood affects exercise habits in adolescence, as
mentioned. From these facts, there is a high possibility
that exercise frequency before and during childhood
affects subsequent health status.

Meanwhile, frequency of play at preschool age and
exercise in childhood reveals significant relationships to
current physical fitness levels. Individuals with higher
frequency of play and exercise have higher physical
fitness levels (Table 5). Suzuki and Nishijima examined
the following criteria of exercise and sports for
improvement of physical fitness and motor ability in
youth: exercise for three days or more per week and two
hours or more per day, sports experience of two or more
events before entering high school, and commencement of
sports before graduating from elementary school [8]. Most
of all, the latter two findings may suggest that frequency
of play at preschool age and exercise in childhood affects
subsequent physical fitness. Indeed, the preschool and
childhood periods are especially suitable for developing
fundamental motor ability, because the nervous system
develops markedly during those periods. In this study,
significant differences among groups with different
exercise frequencies are also found in the following sport
activities: 50-m dash, standing long jump, and handball
throw, which represent running, jumping, and throwing.
This suggests that good exercise habits before and during
childhood affect the development of motor ability in
adolescence. However, such differences are not found in
grip strength, sit ups, and trunk flexion. Malina reported
that although physical activity shows a low-to-moderate
degree of transfer from adolescence to adulthood,
inactivity transfers to a high degree [12]. Meanwhile,
reports suggest that although motor ability and health-
related fitness (strength, flexibility, sports skill, and
aerobic power) are significantly transferred, the amount of
transfer is low to moderate. The present results also show
similarity with Malina’s report [12], which revealed carry-
over effects of exercise frequency and subsequent physical
fitness. However, it was inferred that among physical
fitness elements, some do not carry over. Meanwhile, the
total score of physical fitness in persons with a high
frequency of play and exercise is superior to that in
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persons with a low frequency of activity in the preschool
and childhood periods. From the above information, it is
considered that frequency of play and exercise in
preschool age and childhood years affects subsequent
exercise habits and physical fitness levels.

5. Conclusion

Frequency of play and exercise in preschool age and

childhood years may affect subsequent exercise habits and
physical fitness levels.
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