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Purpose: The purpose of this study was to assess health-related physical fithess levels of
Turkish kindergarten children and to show the differences of age and gender. Material and
methods: Sixteen kindergarten children were evaluated through 3 years from the beginning
age of 34.62+5.6 months in this study. Health-related physical fitness tests were done in the
1#, 2™ and 3" years. Each child completed a battery of health-related physical fitness tests
including skinfold thickness for body composition, sit ups and pull-ups for muscular strength
and endurance, sit and reach test for flexibility, standing broad jump test for power, flamingo
test for balance, and 10-meter running for speed and coordination. Results: Statistically
significant improvements were seen in tests through years in all children (p<0.05) except for
the sit-ups test (p>0.05). Girls had better results in flexibility and balance tests (p<0.05).
Conclusion: Girls have better results in flexibility in all ages compared to boys, and physical
fitness levels increase across ages in Turkish kindergarten children.
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Turk yuva gocuklarinin saghkla ilgili fiziksel uygunluk
seviyeleri: 3 yillik takip

Amagc: Bu calismanin amac Tirk yuva gocuklarinin saglikla ilgili fiziksel uygunluk seviyelerini
degerlendirmek ve yas ve cinsiyet farklliklarini gostermekti. Gerec ve yéntem: Bu calismada,
baslangig yasl 34.62+5.6 ay clan olan 16 yuva cocufu 3 yil boyunca degderlendirildi. Saglikla
ilgili fiziksel uygunluk testleri 1., 2. ve 3. yillarda yapildi. Her gocuk; vicut kompozisyonu icin
skinfold kalinhdi, kassal kuvvet ve endurans igin sit-ups ve pull-ups testleri, esneklik icin otur-
uzan testi, giic icin ayakta dne atlama testi, denge icin flamingo testi, hiz ve koordinasyon icin
10 metre kosu testini igeren sadlikla ilgili fiziksel uygunluk test bataryasini tamamlad..
Sonuglar: Tim cocuklarda, yillar iginde, sit-ups testleri haric (p>0.05) diger testlerde
istatistiksel olarak anlamli gelismeler gdrildi (p<0.05). Kizlar esneklik ve denge testlerinde
daha iyi sonuglara sahipti (p<0.05). Tartisma: Kizlar erkeklere gore esneklik testlerinde daha
bagariidir. Tlrk yuva cocuklarinda fiziksel uygunluk seviyeleri yasla birlikte artis gostermektedir.

Anahtar kelimeler: Yuva cocuklar, Fiziksel uygunluk, Yas, Cinsiyet.
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Physical activity has positive effects on
growth and maturation in children and improves
cardiovascular fitness, and builds muscular
endurance and strength.'? Tt is very important for
parents and teachers to encourage children to be
physically active and join to the sport activitics. In
this way, boys and girls have an opportunity to
make friends, to have fun, and to cnhance health
and well-being.! There are numbers of diffcrent
assessment techniques that have been used to
assess physical activity and fitness status of
different groups. Some of them have been
developed specifically for children.” The purpose
of doing physical fitness tests is not only to obtain
or reach maximal performance, but also o reach
fitness for health and good health status.
Encouraging children into a sustainablc active life
style should influence adult levels of heart disease
and stroke in the future.*® Regular physical activity
and life style can influence physical fitness from
childhood through adulthood.”® Physical activity
and well designed physical education programs
provide children with both current and future
health benefits at the same time.”"”

Recently there has been increased interest in
the physical activity and fitness levels of
children.'"® Physical activity rates decline with
children age, and boys are typically more active
than girls across all age levels.”” Youth fitness
programs should focus on age-appropriate
activities that give all participants an opportunity
to play, make friends and improve their fitness
Jevel.'®

The purpose of this study is to evaluate health-
related physical fitness levels and sex differences
of Turkish Kindergarten children at the ages of 3, 4
and 5 years.
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Material and Methods

Sixteen kindergarten children were evaluated
through 3 years from the age of 34.6+5.6 months
in this study. They were rccruited on a volunteer
basis from their preschool. Children’s height, body
weight, and body mass index (BMI) differences
through 3 years were shown in Table 1, and age
differences were shown in Table 2. Height and
body weight were measured in school clothing
with shoes removed before the fitness tests. BMI
was calculated  through the formula of
BMI=weight in kilograms/height in meters.

Each child completed a battery of health-
realted physical fitness tests adapted from
EUROFIT  test batterics.  Children  were
individually administered following test items:

o Skinfold thickness was measured from
three sites; subscapularis, triceps and umbilicus
with Lange caliper (Cambridge Scientific
Industries, Cambridge, MA) from the right side of
the body according to the guidelines of Lohman
and Allsen et al used to estimate body fat.'”'*

o The number of sit ups attained in 1 minute,
which tested both abdominal strength and
endurance, and pull ups for both arm strength and
endurance."”

o Sit and reach test which measured lower
back flexibility by the furthest distance reached."”
° Standing broad jump test (SBJ) (as far as a

child can jump from a standing start) which
assessed the strength of the lower body and legs."
o Flamingo balance test which tested the
duregion of standing in an upright position on one
leg.

Table 1. Physical characteristics of all children through years.

1st year
T e Xasp
Age (month) 34.625.6
Height (cm) 104.5+14.8
Body weight (kg) 16.8+2.3
Body mass index (kg/m?) 16.3x1.4

R e e T

% p<0.05.

2nd year 3rd year
_______ RSP XS
107.6+4.8 116.346.1 *
19.1£2.5 21.9%3.0 *
________ 164£11 16516  *
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Table 2. Physical characteristics of girls (N=8) and boys (N=8) through years.

* p=0.05.

Age (month) Girls 35.843.8 46.3+7.2 58.3+7.2 *
Boys 33.544.0 45.5+4.0 57.5+4.0 *
Height (cm) Girls 104.8+3.2 111.0£4.0 118.844.2 *
Boys 103.5+4.0 112.344.0 120.6+3.3 *
Body weight (kg) Girls 17.241.2 19.141.9 20.3+1.8 *
Boys 18.642.5 20.5%3.1 23.442.8 *

D

° The 10-meter run, which measured speed
and coordination according to the time a child took
to run as fast as possible 10-meter distance. The
reduced distance was selected for administration to
the younger children."”

SBJ and sit and reach tests were repeated 3
times in order to minimize error, The methods of
fitness tests contributing to this report have been
described previously in the literature.™' We
divided the results of each fitness test based on the
age and gender of the children. Tests-retests were
conducted at the same time near the end of the
preschool year in June. Tests were performed by
the same group and at the same time of the day.
Means and standard deviations werc used for
physical characteristics. The data were analyzed
with repeated mcasures of variance for analyze

Table 3. Fitness test results of all children (N=16).

Sit & Reach (cm)
Pull-ups (rep/min)
Sit-ups (rep/min)
Standing broad jump (cm)
10-meter run (sec)
Flamingo balance (sec)
Skinfold measures (mm)
Umbilicus
Triceps
Subscapuilaris

* etwen 1st, 2nd, and 3rd yea, p<0.05. o

10.0+£4.0 15.0+4.4
8.4+3 15.2+4.6 19.3+6.0 *
12.6+32.9 12.3£3.8 12.6+6.6
58.5+£17.9 75.44£20.1 86.2+13.4 *
11.1+1.8 73+1.5 4.3+0.5 %
7.1+4.6 7.942.9 8.5+4.8 *
5.9+2.2 5.84£3.4 5.0£3.2 *
10.1+4.8 9.3£3.1 42415 ®

5.942.1

changing in tests through years. Statistical

significance was set at p<0.05.

Results

Through 3 years follow up, statistically
significant improvements were seen in all tests
(p<0.05) except sit-ups test (p>0.05) (Table 3). In
the 1 and 3" year, girls have better results in sit
and reach test but in the 2™ year no statistically
differences were found between boys and girls.
Balance test results were found better in girls in the
3" year (p<0.05) (Table 4). Figure 1, 2, and 3 show
Sit & Reach and Standing broad jump tests (cm),
Pull-ups and Sit-ups tests (rep/min), 10-meter run
and Flamingo balance tests (sec) results through 3
years.

20.6+11.32

4.6£1.9 4.2+1.5
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Table 4. Fitness test results of girls (N=8) and boys (N=8).

1st year 2ndyear  3rd year
A S DI G S EGE SO SD T K
Sit & Reach (cm) ' Girls 11.6+£2.4 15.1+4.3 24.9+14.1 ®
Boys 8.4+4.7 14.9+4.4 16.4£8.6 *
Pull-ups (rep/min) Girls 8.9+2.9 14.6+4.2 19.449.5 *
Boys 7.9£3.0 15.8+5.0 19.3+£3.1 .
Sit-ups (rep/min) Girls 13.34£3.2 11.8+3.4 13.54£9.2
Boys 11.94+2.7 12.9+4.4 11.8+4.0
Standing broad jump (cm) Girls 56.3+£19.3 69.0+£23.9 81.1£14.9 &
Boys 60.8+£16.5 81.9+16.2 91.3+£11.2 *
10-meter run (sec) Girls 11.9+1.8 7.6x1.5 4.4+0.5 *
Boys 10.3£1.8 7.0£1.5 4.2+0.5 *
Flamingo balance (sec) * Girls 7.544.8 8.3+4.1 9.3+4.1 *
Boys 6.84+4.3 7.6+1.8 7.74£5.4 *
Skinfold measures (mm)
Umbilicus Girls 6.1+1.8 5.8+£3.6 5.1%£3.7 *
Boys 5.6+2.8 5.9+5.3 4.9+2.8 *
Triceps Gitls 10.3+4.0 9.5+2.7 4.4+2.0 %
Boys 10.0+£5.4 9.04£3.6 4.1+1.0 *
Subscapularis Girls a7 4,541.6 4.4£2.0 ®
Boys 6.642.4 48+23 = 41+10 = *
~ * Between 1st, 2nd, and 3rd years, p<0.05. -
tIn the 1% and 3" years, girls better than boys (p<0.05). = In the 3" year, girls better than boys (p<0.05).

Figure 1. Sit & Reach and Standing broad jump Figure 2. Pull-ups and Sit-ups tests (rep/min)
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100 25
90
80 2 w8 20
m-
70 e =
60 m E 15
l £ 50 S
| 40 2 10
30 _
o / ? |
10 I
0 . 0 :
1st year 2nd year 3rd year ! 1st year 2nd year 3rd year
| =—#=—=S5it & Reach = # = Standing broad jump . =——f=—=Pull-ups = @ = Sit-ups

Fizyoterapi Rehabilitasyon 1/(3) 2006



124

Figure 3. 10-meter run and Flamingo balance
tests (sec) results of the children.
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Discussion

Physical fitness tests modified from EUROFIT
tests were designed to be an observational system
that was easy to practice and reliable to show the
fitness differences between ages and genders. In
kindergarten children, selecting at least one
appropriate test in cach component of fitness is
vital when measuring health status.

According to Morris et al, improvements in
balancing skill as early as ages 3 and 4 years,
balance test was not sensitive enough to detect
them.” In our study, girls have better results than
boys, and similar to Morris et al, significant
differences were found in 3 years of follow up.

A lot of studies have demonstrated that body
composition is a factor that affects performance of
various measures of physical fitness and motor
performance.”*”"* Body structure has generally
been found to have a significant relationship to
physical performance.** The results of Reeves et al
indicated that 1/2-mile run performance was
significantly correlated with body weight and
relative body fat, showing that as body weight or
relative body fat increased run performance times
were slower.” Our results showed that higher
levels of BMI were directly rclated to the poorer
fitness test results according to 3 years of follow
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up. These findings were in aggrecement with the
results reported by Chen et al.*' Their batteries of
fitness tests included an 800/1600 m run/walk, a
standing long jump, bent leg curl-ups and sit and
reach test, and the results showed that 43% of the
students tested better than poor, 14.9% of the
students all test performance was better than fair,
only 2.6% of the students achieved an excellent
performance in all four tests.”’

The I mile run/walk test was used to index
aerobic fitness. This test is recommended for
children in kindergarten through fourth grades (5
to 10 year olds). The 1 mile run/walk test has been
shown to have good interclass reliability for both
boys and girls in grades 3 and 4. Tucker et al
showed concurrent validity for the run/walk test in
their study, given 1 mile times were related
significantly to the child physical activity scalc,
body fat percentage, and BMIL> Because of
children's lower ages, we did not evaluate aerobic
and aerobic power in our study. We used a 10-
meter run test for testing speed. Speed increased
during 3-year follow up, and boys results were
found better than girls according to the test results.

Baldauf determined that muscle strength
increases 1/3 ratio every year between 3-7 ages.
Other factors those cffects muscle strength are
muscle cross sectional area, muscle fiber diametcr,
muscle cell number, and differences in body parts
with age.” According to the pull ups and sit ups
tests results of our study, pull-ups results increased
while ages of the children increased. Boys had
better results then girls in pull-ups test, and girls
had better results then boys in sit-ups test through
the years.

Flexibility increased with years, and girls had
better results in 3 years follow up. This was similar
to the results of Baquet et al.'"’ They found better
results in flexibility test of girls then boys.

Our study showed similar results according to
the study of Duger et al, they determined that
standing broad jump motor ability showed linear
increase with age.”’

Meredit and Dwyer, worked in school children
and rcported that motor performance of the
children can be improved with age, and boys have
better performance in all age groups according to
girls.”®
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There are few studies about the physical
fitness status of 3-4 years old children. Morris et al
studicd on the gross motor movements of children
ages between 3-6 years and they showed that the
real efficiency is age.”” They found significant
differences in throwing distance, running speed,
and standing broad jump tcsts in the favor of boys
in 3-5 year old children.” Sex difference is
accepted one of the most important factor, and
longitudinal studies showed differences between
sex and fitness scores.'' At the same time, age and
sex determine characteristics of movement
performance.”~"

Our results showed that higher results of
fitness tests were directly related with growing.
However, we can not provide a proper health-
related physical fitness level profile of Turkish
kindergarten children with 16 children but the
result of this study can provide some information
about Turkish kindergarten children and can hclp
m designing the sport and activily programs.

Conclusion

A battery of tests with various aspects of
helath-related physical fitness was conducted on
Turkish kindergarten children. Although the
number of the children included in this study was
low because of difficulty in the asscssment of same
children through 3 ycars, we hope that these data
will be considered in future criterion referenced to
3 to 5 years old Turkish kindergarten children
physical fitness standards. Future rescarch needs to
cxamine factors contribute to age/sex, body
composition and other differences in physical
fitness levels of Turkish kindergarten children with
increcased  sample size.  Additionally, the
relationships  between physical fitness levels,
health status, and physical activity levels of
kindergarten children need to be studied further.
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