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Abstract

The purpose of this study was to investigate the relevance of body composition and physical fitness to field
tests representing the performance of women’s softball players. The subjects of the study were 22 players from
women'’s softball teams located in “D” city, and they signed a consent form after confirming their willingness to
participate voluntarily. The correlation analysis of Pearson was conducted to determine the relevance of field
tests(three items: bat speed, throw distance, and base running) to body composition(10 items) and physical
fitness(14 items). Results: In field test and body composition, female softball players showed a positive
correlation with the forearm circumference in bat speed, and base running with the muscle-related
variables(muscle mass and LBM), and the fat-related variables(fat ratio and abdominal fat ratio) showed
negative correlation. Results: In field test and body composition, women's softball players showed a positive
correlation with the forearm circumference in bat speed, and base running with the muscle-related
variables(muscle mass and LBM), and the fat-related variables(fat ratio and abdominal fat ratio) showed
negative correlation. In field test and physical fitness, there was a correlation between throw distance and lower
limbs muscular endurance(repeating jump), response(standing long jump and vertical jump), agility(side step),
and flexibility(trunk forward flexion). Base running showed a significant relevance with muscular strength(grip
power), muscular endurance(sit up), response(standing long jump and vertical jump), agility(side step), and
flexibility(trunk forward flexion). Body composition and physical fitness were divided into muscle-related and fat-
related variables. To sum up, the continuous management of physical composition and the increase in basic and
professional physical fitness of female softball players are important factors in improving performance and
preventing injury.

[Keywords] Bat Speed, Throw Distance, Base Running, Body Composition, Physical Fitness

1. Introduction

Softball has three critical variables for the outcome of the game. To explain these three
variables, there are throwing, hitting, and running skills[1]. Improving these basic skills is a goal
for softball players to train every day, and to develop specialized training methods. It is essential
to improve the performance of an individual or team by developing these basic skills and
training programs and applying them to the players[2].

One of the first factors in softball, throwing is the most representative ability regardless of
position, and the fielders throw upward or sideways, but the pitcher has the characteristics of
throwing downward rather than upward[3]. Throwing motion has a mechanism that transmits
the force from the feet of the lower body to the upper limbs through core muscles and upper
body[4]. Body composition and physical fitness are important factors in creating this mechanism
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of motion. Throwing motion also requires accuracy and strong throwing ability, and the main
factors are muscle mass of body composition, strength, flexibility, and equilibrium[5].

The second factor is the bat speed. Batting requires bat speed and accuracy, and fast bat
speed is the most important factor among many hitting factors. Similar to the throwing motion,
the mechanism of batting is transmitted from the toe of the lower limbs to the hips, core
muscles, and upper body and limbs. It is delivered in a very short period of time and can be
explained by the movements made by contraction, relaxation, and rotation of the muscles[6].
When all the processes are done like one movement and softness and strength work at the same
time, one can achieve a good batting posture. In the whole process of swing, bat speed is
represented by the force derived from these sequential movements of the body[7]. Thus, bat
speed is the result of individual body composition and physical fitness. In addition, the type of
muscular contraction and the angle of body segments during a swing are among the other
variables[8]. These factors are closely related to body composition and physical fitness, and the
players are repeating their training every day to automate their muscles under the control of
the nervous system[9][10]. So the way to improve softball performance is to improve body
composition and physical fitness[11].

The third element is base running. Running through the bases is called base running, and one
hits the ball and reaches first base in 4.0-4.4 seconds[12]. Base running is an important factor
in scoring because one has to turn around the bases and come back home quickly when in the
offense. Also, "stealing" bases are one of the offense tactics with the ability to advance one
more base[13]. Running is an important factor in tracking and catching the ball not only in
offense but also in defense. Running is a process in which the lower and core muscles repeatedly
contract and stretch. Softball has this characteristic of base running. To be good at this kind of
running, one needs to improve the muscle strength and power[14].

In defense, one has to catch the ball that rolls on the ground or flies in the air. To catch, one
visually judges and the brain directs the muscles that are dominated by motor nerves. This
reaction is a sequence of processes from the brain to the peripheral nerves, in which the
nervous system can be taught through repeated training activities to automate them. Through
this repetitive training, the players are training to reduce the range of error in their movements.
Muscles under the control of the neuromuscular system are adapted and characterized in the
form appropriate to these movements[15]. The fundamental platform for this is body
composition and physical elements. It is important for coaches and trainers of softball to create
and apply training programs to improve individual players' abilities and team performance,
taking this into account. In addition, injury prevention and rehabilitation are also
important[16][17].

Measuring and evaluating body composition is important for athletic ability and improvement
and maintaining physical health. The level of individual ability of the players shall be assessed
by measuring and evaluating the body composition. Personalized training programs should be
applied to individual players to observe their athletic performance during the season and off-
season. The ways to improve body composition can be found with this approach[18]. To operate
the physical fitness programs, measurement and evaluation of body composition must be
conducted, through which training in the field and auxiliary training must be combined[19]. In
particular, the batting or throwing action requires muscular strength and endurance and
instantaneous power, and muscle mass is the basis of these forces. Therefore, body composition
is important in all sports events, including softball. Such factors include LBM(lean body mass)
and muscle mass. More muscle mass usually means more muscle strength, and it increases
muscle strength and power along with the adjustment of the nervous system. These muscle
mass or LBM's per-weight ratios play an important role in the performance of throwing, batting,
and sprinting. It is important that the distribution of LBM and FM(fat mass) is clearly identified
as a major variable in relation to motor ability. Therefore, measuring and assessing how the
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body's components are distributed will be an important factor in preventing and rehabilitating
shoulder and elbow injuries for the players[20]. Accordingly, it is important to investigate the
relevance of players' health, athletic ability, and injury prevention to obtain basic data on body
composition and motor skills to match the characteristics of softball[21]. Also, coaches and
trainers must be interested in body composition to create training programs to manage these
body composition during the season[22].

The body composition varies depending on the gender, season, or off-season, and there are
studies related to male body composition, but studies on the changes in the body composition
of female athletes are somewhat lacking. Also, there are many papers on female softball players
related to injury, but there are not enough papers on their body composition[23][24].

Physical fitness is the most important factor for athletes, and there are various factors such
as muscle strength, muscle endurance, flexibility, equilibrium, response, agility, and
coordination, and they are closely related to each other[25][26]. The way to improve bat speed,
throw distance, and base running in softball is to improve physical fitness. Therefore, trainers
and coaches are putting a lot of effort into organizing physical training programs. Muscle
strength is related to all elements of batting, throwing, and running[27] and flexibility and
equilibrium are additionally important to further upgrade your athletic ability. In softball games,
physical fitness is not just one factor, but also an improvement in athletic ability when it consists
of one or more complex elements[28]. Therefore, female softball players are committed to
muscle improvement and conditioning for many hours a week, and they invest their time to
improve their physical fitness. Most of these muscle and conditioning programs focus on
improving muscle strength, power, speed, and turning skills[29]. By applying these
improvements, most coaches and sports scientists are trying to prescribe them as programs that
enhance the strength and power to improve the combined athletic abilities.

Examining the relation between body composition and physical fitness by field test(bat speed,
throw distance, and base running ability) for female softball players will be valuable as data that
can be used for collecting basic data on players' body composition and physical fitness, as well
as for injury prevention and rehabilitation programs. Therefore, the purpose of this study is to
investigate body composition and physical fitness of female softball players by field test
category.

2. Research Method
2.1. Research subjects

The subjects of this study were female softball players of "D" company located at "D" city.
The purpose and contents of the experiment were explained in advance, confirming their
willingness to participate voluntarily and receiving consent. The general characteristics of the
subjects are as shown in <Table 1>.

Table 1. The general characteristics of the research subjects.

N Age Height(cm) Weight(kg) BMI
24.10 162.95 63.14 23.43
22 +5.07 15.64 +7.97 +3.45

Note: Valuesare meanandSD.

2.2. Measurement items and method

2.2.1. Body composition items

[}
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The height(cm) was measured using BSM 370(Biospace. Korea) and the body composition
items(weight, LBM, muscle mass, fate ratio, BMI, abdominal fat ratio, thigh, and lower leg)
were measured using Inbody 720(Biospace, Korea). They were measured after removing all
metal objects attached to the body that may affect the measurement, maintaining the
measurement position presented in the equipment manual for stability.

2.2.2. Physical fitness

To check for changes in physical fitness factors, muscle strength(grip power and back
muscle strength), muscle endurance(sit up, push up, repeating jump), response(standing long
jump and vertical jump), full-body reaction test(light and sound), agility(side step),
equilibrium(one foot standing with eyes closed and dynamic equilibrium), coordination(visual
perception response), and flexibility(trunk forward and backward flexion).

2.2.3. Field ability

Throw distance: The maximum throw distance measured the maximum distance the
players threw a softball from the home plate. A reference line was made at the home plate
location for measurement, and an additional 2m line was set rearward to enable two-step
run-up. Distance measurements were made by standing on the home plate and using a laser
pro XE(USA) and marking the spot where the ball fell with a flag. The maximum distance was
recorded in meters(m) by conducting a total of five times per player.

Bat Speed: Measurements of bat speed were made five bat swings at bat after warming up
for 10 minutes. Speed gun(Bushnell Velocity Speed Gun, USA) was set to measure, and
average speed(km/h) was recorded for 3 times excluding the highest and lowest values from
5 measured values.

Base running: To evaluate players' base running speed after hitting, the players started
with a batting position at bat, and the time to return to home through the first, second, and
third base was measured with a stopwatch. Arrival was based on stepping on the plate at
each point, measured twice each, recording the fastest time in seconds.

2.3. Data analysis

The data processing method of this study was used to calculate the mean and standard
deviation of all measurement items using the SPSS Ver.25.0(Statistical Package for Social
Science SPSS, Inc., Chicago, IL, USA) for Windows and to analyze the relevance. Pearson's
correlation analysis was conducted to determine the correlation between field test(bat speed,
throw distance, base running(first, second, third base and home) and body composition and
physical fitness. The statistical significance level is set to p<.05.

3. Result and Discussion

The results of the correlation analysis for female softball players to examine the relation
between field test and body composition and physical fitness are as follows.

3.1. Correlation of body composition by field test

The results of analyzing the correlation between field test(bat speed, throw distance, and
base running) and body composition are shown in <Table 2>.

Table 2. Correlation of body composition by field test.

Bat speed Throw Base running(seconds)

Item .
(km/h) distance 1st base 2nd base 3rd base Home
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(m)
Weight(kg) 0.181 -0.104 -0.074 0.025 -0.032 -0.021

LBM(kg) 0.395 -0.009 -0.334 -0.309 -0.383 -0.468*
Muscle mass(kg) 0.402 0.001 -0.335 -0.311 -0.385 -0.472*
Fat ratio(%) -0.264 -0.138 0.328 0.432%* 0.458* 0.584%*
BMI(kg/m?) 0.015 -0.126 -0.044 0.018 0.052 0.087
Abdom"(‘;')fat ratio 0.201 10,229 0.281 0.439* 0.414 0.496*
(]

Left thigh(cm) 0.227 0.138 0.308 0.337 0.273 0.225
Right thigh(cm) 0.240 0.173 0.276 0.314 0.261 0.212
Left forearm(cm) 0.613** 0.012 -.433* -0.326 -0.163 -0.323
Right forearm(cm) 0.458* 0.197 -0.201 -0.139 0.087 -0.079

Note: *p<.05, **p<.01.

Significant trends were shown in bat speed and muscle mass(p=.064) and LBM(p=.068), and
a significant relevance was shown with left forearm(r=.613, p=.002) and right forearm(r=.458,
p=.032). In throw distance, there was no significant relevance in all items. There were significant
relevance in base running: for the 1st base with left forearm(r=-.433, p=044), for the 2nd base
with fat ratio(r=.432, p=.044) and abdominal fat ratio(r=.439, p=.041), for the 3rd base with fat
ratio(r=0.458, p=.032), and for the home with LBM(r=-.468; p=.028), fat ratio(r=.584, p=.004),
muscle mass(r=.472, p=.027), and abdominal fat ratio(r=.496, p=.019).

Looking at the correlation between bat speed and body composition, there was a tendency
of relevance between bat speed and muscle mass and LBM, but it was not significant. Muscle
mass and LBM are known to increase bat speed, but this study did not show any relevance. In
addition, significant correlation in left and right forearm suggests that forearm is involved.
According to a study by Ebben & Fotsch(2006)[1], multimode resistance training increases
batting power in baseball, while Petushek, at al.(2018)[30] reported the importance of
developing and verifying efficient evaluation tools to increase muscle mass through these
muscle training. These results suggest that in the case of female softball players, bat speed is
related to muscle mass and that improving bat speed of softball players requires the
development of training programs that increase muscle mass and circumference. There was no
significant association in all categories when it comes to throw distance. These results are
believed to be the result of measuring the long throw of softball players. Unlike short distance,
long distance throw with overall body force is more related to physical fitness than body
composition, and most studies have reported on pitchers' ball speed and injury[31][32]. It is
believed that the method of measuring throw speed measured at the distance between bases
should be considered for future research on the relevance of the throw ability. Significant
correlations were found in left forearm for the 1st base, fat ratio for the 2nd base, abdominal
fat ratio for the 3rd base, and LBM, muscle mass, fat ratio, and abdominal fat ratio for the home.
These results are consistent with studies[33][34] that higher muscle mass increases the running
speed and that increased fat-related factors slow the running speed, and coaches and trainers
should consider this in the process of setting up programs by measuring and evaluating the body
composition of softball players[35].

3.2. Correlation between field test and physical fitness
3.2.1. Correlation between muscular strength and muscular endurance by field test

The results of analyzing the correlation between field test(bat speed, throw distance, base
running) and muscle strength(grip power and back muscle strength) and muscle endurance(sit
up, push up, repeating jump) are shown in <Table 3>.
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Table 3. Correlation between muscular strength and muscular endurance by field test.

Throw Base running(seconds)
Bat speed .
Item distance
(km/h) (m) 1st base 2nd base 3rd base Home
Strength Grip 0.363 0.343 -0.587** -0.570%* -0.609** -0.683**
(kg) Back muscle 0.373 0.313 -0.224 -0.303 -0.316 -0.321
Muscle Sit up 0.063 -0.007 -0.391 -0.506* -0.521* -0.526*
Endur- Push up 0.349 0.333 0.338 -0.091 0.001 -0.201
ance
(Count)  Repeating jump 0.418 0.556** -0.152 -0.318 -0.598** -0.597**

Note: *p<.05, **p<.01.

Grip power, back muscle strength, and repeating jump tended to be significant. In throw
distance, repeating jump showed a significant relevance(r=-.556, p=.007). In base running,
there were significant relevances in grip power for the 1st base(r=-0.587, p=0.004), grip
power(r=-.570, p=.006) and sit up(r=-.506, p=.016) for the 2nd base, grip power(r=-.609,
p=.003), sit up(r=-.521, p=.013), and repeating jump(r=-.598, p=.003) for the 3rd base, and
grip power(r=-.683, p=.001), sit up(r=-.526, p=.012), and repeating jump(r=-.597, p=.003) for
the home.

Looking at the correlation between bat speed and muscular endurance, grip power, and
repeating jump tended to be significant, and throw distance showed a significant correlation
with repeating jump. For base running, a significant correlation was shown with grip power,
sit up, and repeating jump. Plummer & Oliver(2014)[36] reported in a study of female softball
players that activation of hip muscles determines the relation of the motor function of the
torso. These results show that muscular strength and muscular endurance are important
variables for all athletes and are important factors in improving the level of athletic ability. It
can be seen that repeating jump representing the muscular endurance of the lower body
increases the long-distance throw and it suggests that they are also an important factor in
improving the base running ability. Therefore, since all movements of batting, throwing, and
running in relation to the characteristics of softball are closely related to muscular strength
and muscular endurance[37], training programs for improving athletic ability are believed to
prevent injuries and improve performance.

3.2.2. Correlation between response and response time and agility by field ability

Correlation results of response(standing long jump and vertical jump), response
time(sound and light), and agility(side step) by field test(bat speed, throw distance, base
running) are shown in <Table 4>.

Bat speed showed a significant relevance with standing long jump(p=.081) and vertical
jump(p=.062). Throw distance showed a significant relevance with standing long jump(r=.502,
p=.017), vertical jump(r=.475, p=.025), and Side step(r=-.503, p=.017). For base running, a
significant relevance was shown for the 3rd base with standing long jump(r=-.670, p=.001),
vertical jump(r=-.463, p=.030) and side step(r=-.430, p=.046) and for the home with standing
long jump(r=-.683, p=.001), vertical jump(r=-.511, p=.015), and side step(r=-.479, p=.024).

Table 4. Correlation between response and response time and agility by field ability.

B B
Bat speed Throw ase running(seconds)
Item distance
(km/h) (m) 1st base 2nd base 3rd base Home
Standing long % o *%k
Leg power .380 .502 -.241 -.409 -.670 -.683

jump
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(cm) Vertical jump 405 .475% -.328 -.393 -.463* -.511*

Full body Sound -.185 -.065 .102 .027 .062 .136
response )
(sec) Light -.191 .013 .098 .056 146 224
Agility .
) Side step 292 .503* -.028 -.226 -.430* -.479*
(times)
Note: *p<.05, **p<01.

Looking at the correlation between bat speed and response and response time and agility,
there was a significant trend but no relevance with bat speed and standing long jump and
vertical jump. A significant correlation was shown between throw distance and base running
and standing long jump, vertical jump, and side step. Magrini & Dawes et al.(2018)[13]
suggested that power, speed, and agility are important in the characteristics of softball, and
physical fitness and conditioning experts are recommended to apply these training programs.
These results suggest that the ability to throw and base run in softball is related to lower limb
power and agility.

3.2.3. Correlation between coordination and equilibrium and flexibility by field ability

Correlation results of coordination(visual perception coordination), equilibrium(one foot
standing with eyes closed and dynamic equilibrium), and flexibility(trunk forward/backward
flexion) by field test(bat speed, throw distance, base running) are shown in <Table 5>.

Table 5. Correlation between coordination and equilibrium and flexibility by field ability.

Bat Throw Base running(seconds)
Iltem speed distance
(km/h) (m) 1st base 2nd base 3rd base Home
Coordination Visual -398 -532* -138 -125 172 168
(sec) perception
One foot
standing with .202 .303 213 232 -.012 .010
Balance eyes closed
(sec) b )
ynamic .099 256 273 -288 -312 -341
equilibrium
Trunk forward ) gq 484* -.040 -.098 -.487* 365
Flexibility flexion
cm
(em) Trunk backward o -.047 -.092 -144 -143 209
flexion

Note: *p<.05, **p<.01.

No items showed significant relevance for bat speed. When it comes to throw distance, there
was a significant relevance with visual perception coordination(r=.532, p=.011), and trunk
forward flexion(r=.484, p=.023). There was a significant relevance between the 3rd base running
and trunk forward flexion(r=-.487; p=.022).

Looking at the results of the correlation between bat speed and coordination, equilibrium,
and flexibility, there was no significant association in all categories in bat speed. For throw
distance, there was a significant relevance with visual perception coordination and trunk
forward flexion. For base running, the 3rd base running had a significant relevance with trunk
forward flexion. Throwing a ball in softball is composed of complex mechanisms and the
complex stability of hip and pelvis is important[37] and to prevent injury by distortion of upper
and lower bodies flexibility and equilibrium are important[38]. These results were consistent
with the significant relevance of the visual perception coordination and flexibility of the

W
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throwing motion in this study. In addition, equilibrium is highly related to the motor function
in softball, and players with joint or muscle injuries experience a sharp decline in balance
[39][40].

3.3. Analysis of correlation between body composition and physical fitness

The results of analyzing the correlation between body composition(weight, LBM, muscle
mass, fat ratio, BMI, abdominal fat ratio, and circumference) and physical fitness are shown
in <Table 6>.

Table 6. Analysis of correlation between body composition and physical fitness.

. Ab- Thigh(cm) Forearm(cm)
Weig gy Muscle  Fat BMI  dominal
Items ht (ke) mass ratio (ke/m?) fat ratio ) )
(ke) (kg) (%) %) Left Right Left Right
Grippower(kg)  0.089 0.544** 0.551** -0.550** -0.019 -0.419 -0.001 0.012 0.451* 0.365
Backmuscle ), 2 0508* 0513* -0.325 0096 -0268 0227 0191 0369 0296
power(kg)
Situp(times) ~ -0.405 0.223 0224 -0.795%* .0.435% .0.691** -0.256 -0.233 0.058 -0.075

Push up(times) -0.430* -0.076 -0.071 -0.495* -0.240 -0.521* -0.109 -0.126 -0.012 -0.147

Repeating jump

(times) -0.121  0.372 0.380 -0.639** -0.352 -0.528* -0.031 -0.008 0.120 0.128

Standinglong 53/ 350 0355 -0.760%* -0.453* -0.671** -0267 -0270 -0.027 -0.118

jump(cm)

Vertical jump(cm) 059_5** 0.053 0.057 -0.846** -0.654** -0.862** -0.405 -0.365 -0.063 -0.152
Sound(sec) -0.172 -0.455* -0.459* 0.288 0.164 -0.014 -0.212  -0.245 -0.405 -0.456*
Light(sec) -0.118 -0.502* -0.503* 0.410 0.272 0.113 -0.151 -0.204 -0.352 -0.366

Side step(times) -0.424* 0.090 0.096 -0.682** -0.561** -0.641** -0.192 -0.132 -0.101 -0.041

One foot standing
with eyes closed  -0.244 -0.152 -0.150 -0.132 -0.097 -0.144 0.091 0.052 -0.009 -0.043
(sec)

Dynamic -
equilibrium(sec) 0.550%*
Trunk forward

flexion(cm)

-0.131  -0.130 -0.565** -0.504* -0.576** -0.497* -0.466* -0.110 -0.197

0-.192 0.273 0.276 -0.589** -0.419 -0.465* -0.157 -0.165 -0.167 -0.270

Trunk backward

. -0.213  0.307 0.306 -0.631** -0.336 -0.515* -0.084 -0.131 0.021 -0.141
flexion(cm)

Note: *p<.05, **p<.01.

In muscle power and endurance, there was a significant correlation with grip power and
LBM(r=.544, p=.009) and muscle mass(r=.551, p=.008) and a negative significant correlation
with fat ratio(r=-.550, p=.008). There was a significant correlation with back muscle power
with LBM(r=.508, p=.016) and muscle mass(r=.513, p=.015). For sit up, there was a negative
significant correlation with fat ratio(r=-.795, p=.001), BMI(r=-.435, p=.043), and abdominal
fat ratio(r=-.691, p=.001). For push up, there was a negative significant correlation with
weight(r=-.430, p=.046), fat ratio(r=-.495, p=.019), and abdominal fat ratio(r=-.521, p=.013).
For repeating jump, there was a negative significant correlation with fat ratio(r=-.639, p=.001)
and abdominal fat ratio(r=-.528, p=.012). For standing long jump, there was a negative
significant correlation with fat ratio(r=-.760, p=.001), BMI(r=-.453, p=.034), and abdominal
fat ratio(r=-.671, p=.001). For vertical jump, there was a negative significant correlation with
fat ratio(r=-.846, p=.001), BMI(-.654, p=.001), and abdominal fat ratio(r=-.862, p=.001). There
was a negative significant correlation for sound with LBM(r=-.455, p=.033) and muscle
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mass(r=-.459, p=.032) and for light with LBM(r=-.502, p=.017) and muscle mass(r=-.503, p=.017).
For side step, there was a negative significant correlation with weight(r=-.424, p=.049), fat
ratio(r=-.682, p=.001), BMI(r=-.561, p=.007), and abdominal fat ratio(r=-.641, p=.001) For
dynamic equilibrium, there was a negative significant correlation with weight(r=-.550, p=.008),
fat ratio(r=-.565, p=.006), BMI(r=-.504, p=.017), and abdominal fat ratio(r=-.576, p=.005). For
trunk forward flexion, there was a negative significant correlation fat ratio(r=-.589, p=.004) and
abdominal fat ratio(r=-.465, p=.029), and for trunk backward flexion, there was a negative
significant correlation fat ratio(r=-.631, p=.002) and abdominal fat ratio(r=-.515, p=.014). For
the correlation between the circumference of body composition and physical fitness, grip power
and left forearm(r=.451, p=.035) showed a significant correlation, and for sound response, there
was a negative significant correlation with right forearm(r=-.456, p=.033). There was a negative
significant correlation in dynamic equilibrium and left thigh(r=-.497, p=.019) and right
thigh(r=-.466, p=.029) No significant correlation was shown in all other items.

Looking at the relation between physical fitness and body composition, it was found that
there was a significant correlation between muscular variables(LBM and muscle mass) of body
composition, muscular variables of physical fitness(grip power and back muscle strength), and
response time variables(sound and light). These results suggest that increased muscle variables
increase muscle strength and faster response time[41]. The increase in muscle mass caused by
exercise directly affects the neuromuscular system, which improves the growth of the muscle
and the conductivity of the nervous system[42].

In contrast, fat-related variables(fat ratio, BMI, and abdominal fat ratio) were found to be
negatively related to muscle endurance(sit up, push up, and repeating jump), response(standing
long jump and vertical jump), agility(side step), dynamic equilibrium, and flexibility(trunk
forward/backward flexion) variables. It suggests that an increase in fat-related variables results
in a decrease in the motor skills of physical fitness-related variables[18][43][44].

Significant relevances have been shown in the circumference of the body composition(left
forearm) and in grip power and response to sound, which means that the greater thickness of
forearm the greater grip power and the faster response to sound. However, there was a
negative relevance for thigh and dynamic equilibrium, which, if not clear, is attributed to the
accumulation of fat in the lower body parts of female softball players[45].

4. Conclusion

In field test and body composition, women's softball players showed a positive correlation
with the forearm circumference in bat speed, and base running with the muscle-related
variables(muscle mass and LBM), and the fat-related variables(fat ratio and abdominal fat ratio)
showed negative correlation. In field test and physical fitness, there was a correlation between
throw distance and lower limbs muscular endurance(repeating jump), response(standing long
jump and vertical jump), agility(side step), and flexibility(trunk forward flexion). Base running
showed a significant relevance with muscular strength(grip power), muscular endurance(sit up),
response(standing long jump and vertical jump), agility(side step), and flexibility(trunk forward
flexion). Body composition and physical fitness were divided into muscle-related and fat-related
variables. To sum up, the continuous management of physical composition and the increase in
basic and professional physical fitness of female softball players are important factors in
improving performance and preventing injury. In addition, further studies of body composition
and physical fitness related to field tests are required in future studies.
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Abstract

The study was conducted to find out how taekwondo demonstration team activities affect college life
adaptation for students who are participating in taekwondo demonstration teams at colleges and universities
nationwide. To achieve the purpose of the study, a survey was conducted on 232 college students who were
active in taekwondo demonstration teams at colleges and universities nationwide. Frequency analysis using SPSS
26.0 was conducted on the data collected through the survey to identify the general characteristics of the study
participants. T-test and one-way ANOVA were conducted to find out how taekwondo demonstration team
activities affect college life adaptation. The conclusions from the analysis are as follows. First, after verifying the
differences in college life adaptation by gender among college students participating in taekwondo
demonstration teams, no significant differences were found in all the variables. Second, a significant difference
in social adaptation factor was found after verifying the differences between college students participating in
taekwondo demonstration teams by their college years. Third, the results of verifying the differences in college
life adaptation by the experience of college students participating in demonstration competitions showed a
significant difference in the academic adaptation factor. Fourth, the results of verifying the differences in college
life adaptation by experience of college students who are active in taekwondo demonstration teams winning an
demonstration competition showed significant differences in all factors.

[Keywords] Investigation, Taekwondo, Taekwondo Demonstration, College Life Adaptation, Influence

1. Introduction

Taekwondo is largely divided into sparring, forms, and breaking. Sparring in particular has
developed into an international sporting event, while forms have been examined by Kukkiwon
based on individual training[1]. Taekwondo demonstration, which includes all three, began in
1959 with the Korean Military Taekwondo Demonstration Team, which was dispatched to
Vietnam and Taiwan, and later Kukkiwon Demonstration Team was formally established in 1974.
And taekwondo demonstrations were carried out as a means to promote taekwondo as an
official Olympic event. Therefore, taekwondo demonstration has contributed greatly to
spreading taekwondo worldwide and establishing itself as an official Olympic event[2].

Taekwondo demonstration introduces the overall content to a large audience, including basic
movements, forms, sparring, breaking, self-defense, taekwondo gymnastics, etc., which are
widely known as Korean culture by showing not only visible skills but also inherent mental
aspects[3]. Since the establishment of taekwondo departments at Yongin University in 1982 and
Kyunghee University in 1983 to foster excellent leaders with expertise in theory and practice at
universities across the country, taekwondo departments have increased since the 1990s[4],
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with 136 universities in Korea setting up taekwondo departments or selecting taekwondo
specialists by 2009 and producing thousands of leaders a year from these universities[5].

In addition, universities with taekwondo majors across the country operate mostly sparring
and forms teams[5]. And there are also taekwondo demonstration teams to promote schools
and departments and the excellence of taekwondo. In particular, college students who are
active in taekwondo demonstration teams hope to be part of the demonstration teams under
the three organizations representing Korea: Kukkiwon, the World Taekwondo Federation, and
the Korea Taekwondo Association. National team members for sparring and forms are selected
through competitions, but demonstration teams are run by organizations from the Kukkiwon,
the World Taekwondo Federation and the Korea Taekwondo Association[6].

Among the students participating in taekwondo demonstration teams at colleges, some
belong to several organizations that represent the country[7] and those in the department of
taekwondo faithfully fulfill their role as a member of the demonstration team and taekwondo
clubs at colleges have the largest number of active members across the country[8]. Exercise
participation satisfaction, the result of participation in taekwondo demonstration team, is a
level of personal satisfaction with the demonstration and a factor that determines the
participation, continuation, and interest in the demonstration team activities[9][10]. Exercise
participation satisfaction has been shown to be deeply related to exercise stress through prior
research on exercise stress and college life satisfaction[11], and it has been confirmed that it
also affects campus life satisfaction[12]. Research on quality of life, such as stress and
satisfaction with campus life, is reported to be helpful in daily life or demonstration
activities[13]. If the taekwondo demonstration team activities have a positive impact on college
life, then ways to encourage demonstration team activities could also be considered. However,
despite the link between participation satisfaction, stress, and campus life, research on college
taekwondo demonstration team members is currently insufficient. Therefore, the study aims to
determine how the taekwondo demonstration team activities actually affect college life
adaptation of students who belong to taekwondo demonstration teams at colleges and
universities across the country.

2. Research Method
2.1. Research participants

Research participants were selected as the purposive quota sampling for students who are
active in taekwondo demonstration teams at universities across the country and a survey was
conducted for 232 students. The results of the frequency analysis by dividing the characteristics
of the participants into gender, college year, experience in participating in the demonstration,
and winning the demonstration competitions are as shown in <Table 1>.

Table 1. General characteristics of the research participants.

Item Description Frequency Percentage(%)
Male 185 79.7
Gender
Female 47 20.3
Freshmen 69 29.8
Sophomore 71 30.6
College year .
Junior 62 26.7
Senior 30 12.9

e 15

J-INSTITUTE.JP


http://www.j-institute.com/

Whether participated in Yes 183 78.9

competition No 49 211
Wether won a Yes 131 >8>
competition No 101 43.5
Total 232 100

2.2. Measuring tool

In order to measure how taekwondo demonstration team activities affect college students'
adaptability to college life, 67 questions based on Student Adaptation to College
Questionnaire(SAQ) that were developed by Baker & Sirky[14], adapted by Hyun Jin-won[15]
and reconstructed by Kwon Hye-jin with the Likert 5-point scale[16]. The college life adaptation
scale consists of four factors: academic adaptation, social adaptation, personal emotional
adaptation, and college environment adaptation.

2.3. Data processing

In this study, frequency analysis using SPSS 26.0 was conducted for data collected through
guestionnaires to identify the general characteristics of the research participants. T-test and
one-way ANOVA were conducted to find out how taekwondo demonstration team activities
affect college life adaptation. The significance level for all statistics is set to .05.

3. Results and Discussions

3.1. Differences in college life adaptation by gender with taekwondo demonstration team
activities

The results of analyzing the differences in college life adaptation according to the gender of
university students participating in taekwondo demonstration teams are as shown in <Table 2>.
Taekwondo demonstration team activities do not show statistically significant differences in
academic adaptation with t=.962 and p=.768, in social adaptation with t=.557 and p=.606, in
personal emotional adaptation with t=.359 and p=.882, and in college environment adaptation
with t=1.974 and p=.282. These results are consistent with the results of a study by Kang Seol-
hee and Jang Kwon[13] that there is no difference in college life satisfaction by the gender and
show that participation in taekwondo demonstration team does not make significant difference
in adapting to college life by gender.

Table 2. Differences in college life adaptation by gender.

Description Gender n M SD t
Male 185 3.32 A7
Academic adaptation -.962
Female 47 3.40 47
) . Male 185 3.53 .46
Social adaptation .557
Female 47 3.48 43
Personal emotional Male 185 3.26 .55 359
adaptation Female 47 3.23 56 '
College environment Male 185 4.00 71 1974
adaptation Female 47 3.78 67 '

3.2. Differences in college life adaptation by college year with taekwondo demonstration
team activities
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The results of analyzing the differences in college life adaptation according to the college year
of the students participating in taekwondo demonstration teams are as shown in <Table 3>.
Social adaption showed a statistically significant difference with F=5.270, p=.002. Postmortem
analysis showed that there was a difference among freshmen(M=3.36), sophomores(M=3.53),
and juniors(M=3.67). Academic adaptation(F=1.791, p=.150), personal emotional
adaptation(F=.671, p=.570), college environment adaptation(F=.929, p=.427), and technical
mental capacity(F=.155, p=.856) showed no statistically significant differences. These results
are supported by a study by Kim Ji-young[17], who said that participation satisfaction varies
depending on the athletic experience of leisure sports participants. In particular, given the
differences only in social adaptation, taekwondo demonstration team activities can be
interpreted as having a positive impact on the social development of college students.

Table 3. Differences in college life adaptation by college year.

Description Year n M SD F post-hoc
Freshmen 69 3.26 39
Sophomores 71 3.34 47
Academic adaptation 1.791
Juniors 62 3.44 .50
Seniors 30 3.29 .54
Freshmen 69 3.36 .40
Social adaptation Sophomores 7 323 49 5.270** A<B
Juniors 62 3.67 44 A<C
Seniors 30 3.54 44
Freshmen 69 3.22 .58
Personal emotional Sophomores 71 3.22 .54 671
adaptation Juniors 62 3.34 .55
Seniors 30 3.24 .53
Freshmen 69 3.99 .68
College environment Sophomores 71 3.89 74 929
adaptation Juniors 62 3.92 64
Seniors 30 4.13 .83

Note: A: Freshmen, B:Sophomores, C:Juniors, D=Seniors
*p<.05, ¥*p<01.

3.3. Differences in college life adaptation by experiences of participating in taekwondo
demonstration competitions

The results of analyzing the difference in college life adaptation by the experience of
participating in taekwondo demonstration competitions are as shown in <Table 4>. The
experience of participating in taekwondo demonstration competitions showed a significant
difference in academic adaptation with t=2.710, p=.019. On the other hand, no statistically
significant differences were found in social adaptation(t=1.898, p=.231), personal emotional
adaptation(t=2.064, p=.584), and college environment adaptation(t=.429, p=.097). The results
showed in a study by Jang Kwon and Kim Jong-su[18] that taekwondo competitions have been
steadily increasing since 2009, allowing them to experience a lot of participation, and a study
by Kim Jong-su and Choi Kwang-geun[8] found that participation in the competitions was
treated as an opportunity to enhance their status at their respective college. These results
confirm that being a member of a taekwondo demonstration team and participating in
demonstration competitions highly strengthens the sense of belonging to the college and the
status of the department and has a positive impact on academic adaptation.
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Table 4. Differences in college life adaptation by experiences of participating in taeckwondo demonstration competition.

Whether participated in

Description the competition n M SD t
Yes 183 3.38 .49
Academic adaptation 2.710*
No 49 3.18 .33
Yes 183 3.55 46
Social adaptation 1.898
No 49 3.41 41
Personal emotional Yes 183 3.29 .56
. 2.064
adaptation No 49 3.11 .52
College environment Yes 183 3.97 73 429
adaptation No 49 3.92 64 '

Note: *p<.05, **p<01.

3.4. Differences in college life adaptation and participation satisfaction by experiences of
winning taekwondo demonstration competitions

The results of analyzing the difference in college life adaptation according to the experience
of winning a demonstration competition by students participating in taekwondo demonstration
teams are as shown in <Table 5>. The experience of winning a taekwondo demonstration
competition showed statistically significant differences in all areas of academic
adaptation(t=3.341, p=.001), social adaptation(t=2.831, p=.013), personal emotional
adaptation(t=2.738, p=.003), and college environment adaptation(t=.395, p=.009). These
results are consistent with the results of a study comparing the winners and non-winners of
shooting competition[19] and a study on male middle school taekwondo players[20], which
showed that the winners were less anxious and more confident. This result attests that the
experience of participating in taekwondo demonstration teams and winning a demonstration
competition has a positive effect on adapting to college life.

Table 5. Differences in college life adaptation and participation satisfaction by experiences of winning taeckwondo demon-
stration competitions.

Whether won the

Description " n M SD t
competition
Yes 131 3.43 .52
Academic adaptation 3.341%**
No 101 3.22 .36
) _ Yes 131 3.59 49
Social adaptation 2.831*
No 101 3.42 .39
Personal emotional Yes 131 334 60 2.738**
adaptation No 101 3.14 46 '
College environment Yes 131 3.97 76 395%*
adaptation No 101 3.94 64 '

Note: *p<.05, **p<01, ***p<001.

4. Conclusion and Suggestion

The study was conducted to find out how taekwondo demonstration team activities affect
college life adaptation for students who are active in the taekwondo demonstration team at
colleges and universities nationwide. To achieve the purpose of the study, a survey was
conducted on 232 college students who were active in taekwondo demonstration teams at
colleges and universities nationwide. The conclusions from the analysis are as follows.

First, after verifying the differences in college life adaptation by gender among college
students participating in taekwondo demonstration teams, no significant differences were
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found in all the variables. Second, a significant difference in social adaptation variables was
found after verifying the differences between college students participating in taekwondo
demonstration teams by their college years. Third, the results of verifying the differences in
college life adaptation according to the experience of college students participating in
demonstration competitions by taekwondo demonstration team showed a significant difference
in the academic adaptation factor. Fourth, the results of verifying the differences in college life
adaptation according to the experience of college students who are active in taekwondo
demonstration teams winning a demonstration competition showed significant differences in
all factors.

Based on the results of this study, we would like to make suggestions for follow-up research
as follows.

First, this study was conducted only for college students who were active in taekwondo
demonstration teams. Recently, not only the college demonstration team but also the
demonstration team of each city and provincial branch has been activated, and the age of
students working in the demonstration teams is also varied from elementary school students to
high school students. As such, conducting research on teenagers other than college students
will produce meaningful results.

Second, the study only dealt with the relationship between college life adaptation and the
taekwondo demonstration team activities. More studies should be conducted to analyze the
relationship between the factors covered in this study, as well as the relationship between the
various variables, in addition to finding out and quantitative analysis including interviews.
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Abstract

Cardiovascular disease(CVD) is the main cause of death in the adult population of industrialized societies, and
it is well known that as oxidized low-density lipoprotein(LDL) is an inflammatory component of the atherosclerotic
process, hypercholesterolemia is one of the main risk factors contributing to the appearance and progression of
CVD. On the other hand, plant sterols and plants stanols, commonly known as phytosterols, are substances found
in the cells of plants and are long been known to be effective in reducing serum cholesterol concentration by
competing with dietary and biliary cholesterol for intestine absorption. With this reason, it has been suggested
that these cholesterol-lowering effect of phytosterols may ultimately help for preventing CVD. However, some
research has shown that not all phytosterols supplementation may be beneficial, and those individual with sitos-
terolemia may be susceptible to overload. Also, limited evidence supports a decrease in fat soluble vitamins and
carotenoid concentrations through the decrease in the number of available lipoprotein carriers by phytosterols
consumption. However, it has been demonstrated that supplementation with food rich in carotenoids can atten-
uate these adverse effects. Thus, normal populations consuming a healthy diet and not exceeding their daily
intake of sterols should be of no concern. With regard to phytosterols intake associated with therapeutic effects,
intake of phytosterol-enriched products of about 1.5~2.5g/day has been recommended to reduce plasma low-
density lipoprotein cholesterol(LDL-C) without any reported side effects based on pertinent research on phy-
tosterols. In several meta-analyses, a dose- response relationship was found between the amount of phytosterol
intake and the LDL-C lowering effect of phytosterols. In addition, there was no difference in cholesterol-lowering
effect between phytosterol enriched foods and phytosterol supplements provided by capsule or tablet. Thus, the
proposed method is to decrease total cholesterol(TC) through exercise and controlled dietary mechanisms to free
up carrier molecules for these fat-soluble vitamins. In conclusion, it is wise to consider the supplementation of
phytosterols/stanols in the human diet, and appropriate intake of phytosterols/stanols could be used in place of
statin drugs with reduced side effects as an alternative treatment.

[Keywords] Protection, Cholesterol, Plant Sterol, Plant Stanol, Cardiovascular Disease

1. Introduction

Health is determined by social, economic, environmental and physical factors, as well as in-
dividual characteristics and behaviors[54][55][56]. However, if we are not physically healthy,
we cannot achieve the meaning of health on other components of health. Therefore, it can be
said that physical health is relatively more important than other health components. In addition,
physical health can be achieved by an individual’s healthy eating habits and regular physical
activity[57][58]. However, in a modern society represented by industrialization, economic
growth, and automation, it is difficult to maintain regular exercise and a healthy diet in daily
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life. On the contrary, hypokinetic diseases such as CVD, diabetes, and obesity by insufficient
movement or exercise including excessive calorie intake are becoming a social problem[1].

Among them, CVD is the leading cause of death worldwide, especially in industrialized socie-
ties[1]. According to the Causes of Death Statistics in 2018 of the Statistics Korea, it was re-
ported that approximately 62.4% of all death was accounted for CVD in 2018[2]. Dyslipidemia
represented by high levels of total cholesterol, low-density lipoprotein, and triglycerides(TG),
and low levels of high-density lipoprotein(HDL-C) is known to one of the major risk factors lead-
ing to CVD[3][4]. Although there are various medications such as Lovastatin and Vytorin that
help improve hypercholesterolemia by inhibiting cholesterol formation in the body[5], the rel-
evant experts generally emphasize therapeutic lifestyle changes such as exercise, diet, smoking
cessation, and weight control to improve blood lipid profiles[6]. Of course, smoking cessation,
exercise, and diet are all represented as the cost-effective therapeutic lifestyle change strate-
gies for reducing the risk of CVD[7][8][9], but dietary control, in particular, could be the most
important strategy in that it is easiest to maintain in our daily life. According to some reports,
incorporating foods enriched with plant sterols or stanols into the daily diet can substantially
enhance the cholesterol-lowering effect of diet and ultimately reduce CVD[10][11]. It is well
established that dietary plant sterols reduce plasma cholesterol concentrations by inhibiting
intestinal cholesterol absorption. It was also suggested that daily intake of 2g of plant sterols
or stanols can reduce LDL-C by about 10%[12][13], and a recent study reported that plant sterol
containing food consumption(plant sterol 2g/day for 6 weeks) had lowering effect on LDL-C and
TG[53].

Considering the action of phytosterols/stanols associated with the cholesterol-lowering ef-
fect in the body, it may be worthwhile to comprehensively summarize the basic information of
phytosterols/stanols and the effects of phytosterols/stanols based on the most recent studies
in terms of health care and nutrition. Therefore, the purpose of the present study was to exam-
ine the nutritional function of plant sterols or stanols as cholesterol lowering agents and to
provide an insight about their possible protective effect on CVD.

2. Phytosterols Biochemistry

Plant sterols, also known as phytosterols, are found in the cell membranes of plants and func-
tion in permeability and fluid exchange within the cell. Sitosterol, campesterol, and sigmasterol
are the primary forms of phytosterols found in nature, and these phytosterols are abundant in
fat-rich vegetable food including fruits, nuts, legumes, cereals, and vegetable oils[14][15]. Phy-
tosterols cannot be synthesized in the human body, so they are derived solely from vegetables
and vegetable products[16]. The structure of the phytosterol is similar to that of cholesterol
with exception of a change in the side chain at carbon 24. The difference in the side chain of
sitosterol is an ethyl group whereas the side chain of the campesterol is a methyl group. The
stigmasterol has an ethyl group attached, similar to sitosterol with a double bond formed at
carbon 22. As the plant stanols or phytostanols are a saturated version of the phytosterols with
no double bond in the sterol ring[17], phytostanols are not abundant in nature.

3. Metabolism of Phytosterols/Stanols

Phytosterols and cholesterols from diet and liver must be encircled by the bile salts that form
micelles for absorption. The micelles transport lipids such as sterols and fatty acids to the cells
lining of the intestinal walls, at which time lipids are released from the micelles and passively
diffused into the interior of the intestinal cells. Within the intestinal cell, water-soluble glycerol
and short and medium-chain fatty acid directly diffuse into the bloodstream, but cholesterol is
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esterified by acyl cholesterol acyl transferase(ACAT), combined with chylomicrons, and then
entered into the lymphatic system. On the other hand, unesterified cholesterol and phytosterols
are transported back into the intestinal lumen by the adenosine triphosphate-binding cas-
sette(ABC) transporter A1[18]. Those phytosterols and cholesterol that are incorporated into
chylomicrons enter the circulation and are taken by the liver. In the liver, cholesterol and
phytosterols from chylomicrons are repackaged into other lipoproteins or excreted from the
liver in the bile. Approximately 95% of bile acids are reabsorbed in the small intestines, and
remainder are excreted in the feces[19].

4. Plausible Mechanisms of Phytosterols/Stanols on the Prevention of Cardiovascu-
lar Disease

4.1. Effects of phytosterols/stanols on cholesterol absorption

The benefits of phytosterols/stanols over cholesterol-lowering effect have been evidenced
in a number of studies, and the possible mechanisms for this can be discussed by the effects
of these two substances on cholesterol absorption and metabolism.

Phytosterols/stanols can cause cholesterol-lowering effect by interfering with the absorp-
tion of dietary and biliary cholesterol from the intestinal lumen. As mentioned earlier, cho-
lesterol must be solubilized in the form of micellar for absorption. However, phytoster-
ols/stanols are more hydrophobic than cholesterol, and they have a higher affinity with mi-
celles than cholesterol. That is, phytosterols/stanols compete with cholesterol for absorption
in the intestines. Therefore, this mechanism could decrease overall amount of cholesterol
absorption because it inhibits the binding of cholesterol with micelles in the gastrointestinal
track[20].

In addition, it was reported that campesterol absorption is approximately three times
slower than cholesterol absorption[21][22]. Different absorption rates were also found be-
tween phytosterols; sitosterol is three times slower than campesterol absorption in the in-
testines[21][22]. Due to this slow absorption rate of phytosterols, approximately 95% of die-
tary phytosteols are absorbed through the colon. These means that a different intestinal ab-
sorption rate of phytosterols/stanols from cholesterol absorption can also affect their hypo-
cholesterolemic effects by interfering with the absorption of cholesterol from the small in-
testines to the large intestine.

In contrast to the rate of phytosterol intestinal absorption, the biliary excretion rate of
phytosterols is much faster than cholesterol when it is transferred from the liver in the bile.
While both sitosterol and campesterol are excreted faster than cholesterol, sitosterol is ex-
creted faster than campesterol[23]. This fast excretion of phytosterols are also effective in
reducing cholesterol absorption by displacing cholesterol from micelles and result in low net
cholesterol absorption from dietary and biliary cholesterol in the intestinal tract[20].

Phytosterol/stanol-induced liver X receptor(LXR) gene activation also decreases the level
of cholesterol[24]. ABC transporter Al is considered to be the cholesterol gatekeeper in the
intestine membrane because it actively pumps phytosterol and unesterified cholesterol out
of the enterocytes and send back into the intestinal lumen[18]. When the LXR is activated, it
has positive relationship with ABC transporter A1 mRNA expression which regulate cellular
cholesterol levels by transporting cholesterol back into the intestinal lumen[18]. The higher
ABC transporter Al expression by LXR agonists may induce reducing intestinal cholesterol
absorption[25]. Therefore, the ABC transporter Al elevating effects of phytosterols/stanols
were then considered to be a plausible explanation of how cholesterol is absorbed into the
intestinal lumen.
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4.2. Effects of phytosterols/stanols on cholesterol metabolism

As describe above, phytosterols/stanols appear to lower cholesterol concentrations by not
only interfering with miceller absorption of cholesterol in the intestines, but also by disrupting
cholesterol homeostasis by affecting cholesterol efflux through the ABC transporters. For this
reason, a decrease in intestinal-derived cholesterol supplied in the form of chylomicrons into
the body causes several mechanisms to restore cellular cholesterol homeostasis.

Cells may increase endogenous cholesterol synthesis to restore cellular cholesterol homeo-
stasis, and Miettinen, Tilvis and Kesaniemi(1990) reported that phytosterol consumption in-
creased endogenous cholesterol synthesis[26]. Also, cellular cholesterol homeostasis can be
maintained by receptor-mediated cholesterol uptake. In response to the decreased intestinal
cholesterol absorption, LDL-receptor expression of cell surface is up-regulated to enhance cir-
culating LDL-C absorption, and this process rather reduces the concentration of serum choles-
terol[27]. In addition, the increased cholesterol concentration by these mechanisms inhibits the
activation of sterol regulatory element-binding protein and suppresses the transcription of the
genes coding for 3-hydroxy-3-methylglutaryl coenzyme A reductase involved in cholesterol and
LDL-receptor synthesis[28][29]. As a final result, the mechanisms for maintaining cellular cho-
lesterol homeostasis reduce serum LDL-cholesterol concentration, and ultimately can be posi-
tive for cardiovascular disease prevention.

5. Therapeutic Effects of Phytosterols/Stanols on Circulating Cholesterol

Cholesterol-lowering effect of phytosterols/stanols has been confirmed by multiple studies
since the original literature on this relationship was reported by Pollak and Kritchevsky in
1951’s[30]. Recently, it was suggested that phytosterols as a part of a heart-healthy diet have a
non-pharmacological therapeutic effect on lowering serum concentrations of total cholesterol
and LDL-C[31].

Recommended dietary intake for phytosterols/stanols ranges from 200mg to 2~3g a day. Phy-
tosterols/stanols can be found in foods that are rich in dietary fibers and foods high in unsatu-
rated fatty acids. For example, sources high in phytosterol concentration include corn
0il(912mg), canola oil(668mg), wheat bran(200mg), and frozen broccoli(44mg)[17]. It has been
reported a decrease in cholesterol concentrations in humans, associated with a diet supple-
mented with phytosterols/stanols incorporated into different fat matrices of common
foods[32][33]. Maki et al.(2001) reported that a 50% fat spread incorporated with 1.1 and 2.2g
of phytosterols per day reduced LDL-C 7.6% and 8.1%, respectively, whereas Davison et al.(2001)
and Jones et al.(2003) reported no differences in LDL-C levels using reduced-fat
spreads[32][34][35]. Mattson, Volpenhein and Erickson(1977)[36] found that esterification of si-
tostanol or sitosterol with fatty acids enhanced solubility in margarines, and Katan et al.(2003)
reported that when phytosterols/stanols are added to foods such a margarine, up to a 15%
reduction in serum TC and LDL has been reported[12].

Most recently, Salo and Kuusisto(2016) reported that yoghurt drinks containing 1.6 or 2.0g of
plant stanols significantly decreased LDL-C by 9.4% and 8.1%, respectively[37]. Sarkkinen et
al.(2018) investigated the effect of phytostanol enriched cereal-based snack bar consumption
on serum TC and LDL-C, and they showed that 1.6g plant stanol containing cereal-based snack
bar consumption (consumed twice a day for 4 weeks) significantly decreased LDL-C and non-
HDL-C by 8.6% and 9.2%, respectively, as compared to the placebo group[33]. Also, Penchalaraju
et al.(2018) examined cholesterol-lowering efficacy of phytosterol-enriched low fat foods(fla-
vored milk, yogurt, fruit bar, and soya milk)[38]. They found that serum TC and LDL-C were
significantly decreased after 30days consumption of phytosterol-enriched foods: flavored
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milk(2.5 and 2.6%), yogurt(4.3 and 5.3%), fruit bar(5.0 and 9.1%), soya milk(8.7 and 12.6%),
respectively[38].

The cholesterol-lowering effect of phytosterols/stanols also appears not only by phy-
tosterol-enriched foods but also by consumption of phytosterol-containing supplement forms
such as capsule or tablet[39]. In a recent study that was examined a cholesterol-lowering
effect of a new phytosterol emulsion-containing supplements, they found significant de-
crease in LDL-C concentration(by 10.2%) through 4-week consumption of the sup-
plment(1.5g/day phytosterol equivalents)[40]. Shaghaghi, Abumweis and Jones(2013) sug-
gested that plant sterols/stanols-containing supplements were associated with clinically sig-
nificant decrease in LDL-C levels, and plant sterol/stanol dose ranged from 1.0 to 3.0g/day
during 4~6 weeks was effective for significant reduction in LDL-C in their study[41]. In addi-
tion, according to a meta-analysis examined cholesterol-lowering efficacy of phytosterol
compositions of enriched product, it was confirmed that phytosterol and stanol were effec-
tive to reduce LDL-C levels, and there was a dose-response effect with LDL-C reductions[42].

The recommendations for intake with a single dose or periodically throughout the day re-
mains to be questioned, although there was evidence that the time period of supplementa-
tion did not affect the capability of phytosterols to act as cholesterol-lowering agents[43].
Plat et al.(2000) investigated the effect of margarine and shortening enriched with plant sta-
nol esters on serum lipids and lipoproteins when consumed three times per day or an equal
dose of plant stanol esters once a day[43]. As a result, plant stanol ester consumption once
a day or three times a day significantly reduced serum total and LDL cholesterol concentra-
tions, and there was no significant difference on total and LDL cholesterol concentrations
between the two different intake methods. This no relation between the consumption fre-
guency of phytosterols/stanols and the reduction in LDL-C was confirmed by another well
designed study[44]. Therefore, the distribution of phytosterol/stanol intake during a day on
the cholesterol-lowering effect may not be an important determinant of efficacy.

6. Safety and Risks of Phytosterols/Stanols Consumption

According to extensive safety evaluation studies including animal and cell model, it is con-
sidered that phytosterols/stanols consumption is relatively safe. However, one of the con-
cerns is the interaction of phytosterols/stanols with plasma level of fat-soluble vitamins, most
notably tocopherols and carotenoids, because phytosterols/stanols inhibit the solubility of
cholesterol in mixed micelles. However, limited evidence supported the disruption of fat-
soluble vitamins and carotenoids concentration as a result of plant sterol supplementa-
tion[45]. But even in that study, the length of this acute study and the fact that they did not
control the diet prior to the start of the study leaves question to the accuracy of its prediction.
Indeed, most studies support that phytosterols/stanols intake does not cause a significant
reduction in fat-soluble vitamins and carotenoids[46], and Noakes et al.(2002) reported that
an increase in foods containing high levels of carotenoids could prevent the decline in carot-
enoid concentrations[47].

Another concern related to phytosterols/stanols consumption is the possibility that phy-
tosterols/stanols intake may accelerate the atherosclerotic inflammatory process. This pos-
sibility is supported by certain individuals with sitosterolemia who have developed premature
congestive heart failure[48]. Sitosterolemia is a condition which results in very high levels of
plant sterols accumulation in the body. This condition is diagnosed as an increase in sterol
levels and mutation in the gene that codes for its transporters, ABCG5 and ABCGS8, which are
responsible for carrying phytosterols and unesterified cholesterol from the enterocyte or the
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liver to the intestinal lumen. With regard to the association between high blood phytoster-
ols/stanols levels and premature coronary heart disease(CHD) incidence, it was suggested that
phytosterols are more readily oxidized than cholesterol, and these oxidative properties of phy-
tosterols could affect the risk of atherosclerosis[49].

Despite the negative concerns about high phytosterol effect on sudden CHD, Kratz et al.(2007)
demonstrated that the normal recommended supplementation of sterols(2g/d) in patient with
diagnosed sitosterolemia increased blood phytosterol concentration moderately which indi-
cated that the capacity to excrete the phytosterols is not completely diminished at higher in-
takes[50]. It was also reported that CHD risk was not significantly increased in genetically mu-
tated mice without ABCG5 and ABCGS8 transporters and plasma levels of sterols higher than 20-
fold, and phytosterol concentration was not significantly higher in middle-aged men and women
with coronary calcium[51]. In addition, Baumgartner et al.(2019) confirmed that the oxidation
status of phytosterols are not associated with cardiovascular disease risk[52]. Although there are
some negative concerns associated with phytosterols/stanols intake, it is assumed that the LDL-C low-
ering benefit of phytosterols outweighs any cardiovascular risk. Nevertheless, more research is
needed to examine the effects of excessive plant sterol supplementation on this population
with sitosterolemia, and excessive overload should probably not be recommended for the public
in general.

7. Conclusion

Overall, most studies report total and LDL-cholesterol lowering effects of phytoster-
ols/stanols supplementation with HDL-C benefit to only a lesser degree. Based on pertinent re-
search on phytosterols/stanols and their advocacy for lowering cholesterol concentrations, and
improving cardiovascular health, it is wise to consider the supplementation of phytoster-
ols/stanols in the human diet. It can be adequately hypothesized based on past literature that
the administration of these bioactive food components combined with reduced-caloric diets
and structured exercise regimens can be substituted for expensive cholesterol lowering medi-
cations as the first line of defense in cardiovascular disease risk management. However, only a
few studies on the interaction between phytosterols/stanols intake and exercise have been re-
ported to date, and further research is needed on this topic.
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Abstract

Beijing will host the 2022 Olympic Winter Games after the Summer Olympics in 2008. It is the first Winter
Olympics for Beijing and the second capital city to host Olympic Games. The success of the Summer Olympics and
expectations for the Winter Olympics will place higher demands to Beijing. Prevention and control to secure so-
ciety will be the key to the success of the Games. Security of society is the momentous part in the whole process
and the essence to ensure stability of society, especially under the changes of domestic and foreign circumstances,
this work will face more severe challenges. Therefore, in order to ensure the social stability of political and eco-
nomic center in China during winter Olympic Games and the successful hosting, this study is trying to employ
systematic reviews of past research literatures, summarize risk factors that might cause social problems during
the Beijing Olympic Winter Games, classify, and then screen them. Finally it also puts forward corresponding
prevention and control suggestions.

The results show that there are many risk factors that may cause social problems in Beijing during the winter
Olympics. The characteristics of risk factors and the types that may cause social problems were classified into
public security risks, life risks, economic risks, ecological environment risks, political risks, cultural risks and public
health risks. Due to the large time span of retrieval, some risk factors are still possible to occur, but they are under
control. Therefore, in order to further ensure the pertinence of the research results, this paper screened and
removed the summarized factors according to the actual situation and relevant policies. Finally, the risk factors
were identified as public security, living, and public health. Public security risk factors include public opinion and
cyberbully; Living risk factors are the ones affecting the life of vulnerable groups; Public health risk factor is pan-
demic outbreak.

According to the results, this paper proposes the following prevention and control measures: 1. Strengthen
the education and publicity of public security knowledge. The Chinese government has a relatively completed
public security management system, so it should start with the education and publicity in the early stage to
achieve the prevention of public opinion and cyberbully. 2. Establish service stations for vulnerable groups to
ensure their normal life during the winter Olympics. 3. Create a real-name health monitoring mobile APP during
the winter Olympics. Smart phones have already been popularized in China, and people can upload their personal
health status anytime and anywhere through the APP, which can effectively assist the Chinese government on
public health situation during the Beijing Olympic Winter Games.

[Keywords] Winter Olympic Games, Risk Control, Risk Prevention, Prevention Strategy, Systematic Reviews

1. Introduction

Social risks is a kind of possibility that leads to social conflicts and endangers social stability
and social order. To be precisely, social risk means the possibility of social crisis[1]. When major
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international events occur, it is easier to break the existing balance and increase the possibility
of social risks. Although the hosting of the Beijing Olympic Winter Games has made contribu-
tions to the promotion of the Olympic spirit and international image and development of China's
economy(2], it has also broken the existing balance to some extent and provided opportunities
for the occurrence of social risks, especially under the unstable situation at home and abroad.
In recent years, China's social transformation, increased interest differentiation and unbalanced
development have accumulated certain social risks. It is easy to accelerate the accumulation of
social risks when mega international events such as the Olympic Winter Games are held, even
leading to the outbreak. Some Hong Kong independence activists have committed illegal inci-
dents that disturb public security and cyber violence, which have had a negative impact on Chi-
na's social stability and international image. It is still an unstable factor even it’s tackled. In
addition, the outbreak of Corona Virus Disease(COVID-19) not only affects the public order of
countries around the world, hinders economic development, causes social conflicts and cyber
violence, but also makes it unclear whether the Tokyo and Beijing Olympic Games can be suc-
cessfully held. If the events is not held smoothly, it will lead to the loss of early preparation and
investment, which will make economy worse and increase the possibility of social crisis. Alt-
hough COVID-19 in China has been controlled, and the China’s state council has issued the safety
management protocols for large-scale mass activities to deal with emergencies[3]. It is still im-
perative to conduct prevention and control research on social risks during the Beijing Olympic
Winter Games, considering the overall situation of the world and precautions.

Chinese academic circle has carried on the active discussion to this question, many scholars
have carried on the research to this question or the related questions, and has obtained certain
results. For example, Wang(2016) made a prospective study on the risk management of the
Beijing 2022 Olympic Winter Games through the method of traditional literature, and believed
that political social risks include terrorist activities, international conflicts, destruction of do-
mestic reactionary organizations, and boycott by other countries[4]. Huo(2014) studied index
weight of social risks of Beijing Olympic Winter Games by entropy weight method. It believed
that Beijing Olympic Winter Games have a great impact on the three dimensions of economy,
politics and public security, which is easy to cause social risks[5]. Song(2018) and other scholars’
points out that Beijing Olympic Winter Games will face the huge pressure of politicization of the
Olympic Games due to ideological and cultural differences, as well as the challenge of the lack
of objective reports from the leading public opinion in the west from the perspective of public
diplomacy challenges and value realization [6]. Mao & Huo(2019) summarized the previous lit-
erature and the views of the Internet in social risk identification of Beijing Olympic Winter
Games[2]. There are many such studies, but there is little of comprehensive arrangement of
viewpoints or no further analysis. Therefore, this paper summarizes the views of many scholars
and analyzes them, aiming to find out the existing or still unresolved factors that may cause
social risks during the Beijing Olympic Winter Games, hoping to play an early warning role for
the prevention and control of social risks during the Beijing Olympic Winter Games, and to pro-
vide a theoretical basis for further research on this issue.

2. Methods

Many scholars have analyzed directly and indirectly the factors that may cause social risks for
the Beijing Olympic Winter Games from different perspectives and methods. This study employs
‘Systematic Review’ to synthesize these viewpoints comprehensively and objectively. System-
atic reviews are a type of literature review that uses systematic methods to collect secondary
data, critically appraise research studies, and synthesize findings qualitatively or quantita-
tively[7]. Compared with traditional literature review methods, systematic reviews is more sci-
entific and objective method to ensure accurate results. It can be subdivided into qualitative
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and quantitative reviews. The former is qualitative evaluation and summary of results and con-
clusions of the original literature. The latter is a process to use of statistical methods to combine
the results, also called ‘Meta-analysis’[8]. In some research fields which are difficult to combine
analysis via statistical methods, qualitative review method is more suitable. Therefore, this pa-
per adopts qualitative research method to carry out descriptive statistics on the existing textual
conclusions.

2.1. Research questions

Systematic review aims to provide a complete, exhaustive summary of current literatures
relevant to a research question. The first step in conducting a systematic review is to create a
structured question to guide the review[8]. For interpreting the research topic more compre-
hensively, this paper first discusses the types of social risks, the specific manifestations of social
risks, the harms of social risks, the influencing factors of social risks, the assessment indicators
of social risks and the prevention of social risks. After comprehensive consideration of the re-
search theme, this paper finally excluded the harm and the evaluation index of social risks, and
determined the research question as: what are the types of influencing factors of social risks in
the Beijing Olympic Winter Games? And what are the specific risk factors for that?

2.2. Literature inclusion criteria

Documentation standard is an important part of systematic review and it plays a decisive role
in the end result[9]. In order to ensure the accuracy and rigor of the research results, this paper
mainly sets the following standards to ensure the quality of the retrieved literature:

(1)Limit database. In this paper, CNKI(China National Knowledge Infrastructure) China Aca-
demic Journal Network Publishing Database was used as the sample source of literature. With
the internationally leading ‘CNKI digital library’ and CNKI Grid Resource Sharing Platform, CNKI
is China's largest monopolized website integrating all kinds of full-text academic information,
which is able to guarantee the comprehensiveness and reliability of data[10].

(2)Limit retrieval keywords. According to the research problem, after several screenings, this
paper took social risk, social risk of Beijing Olympic Winter Games and other keywords as key
words to conduct multiple retrieval in CNKI.

(3)Limit retrieval time. Beijing was chosen as the candidate cities of Olympic Winter Games
by I0C in 2014. Therefore, 2014 was set for the starting time for document retrieval. In 2008,
Beijing held Olympic summer Games for the first time, and achieved a great success, accumu-
lated the experience and practice of solving problems in all aspects, and therefore, 2008 was
set as the beginning time of document retrieval.

(4)Limit types of retrieved documents. The literature retrieved this time only include article,
other publishing forms are excluded. Articles mainly include CSSCI and core database in CNKI.

(5)Limit the contents of retrieved literature. In view of the theme of this study, the literature
that regards the social risks of the Beijing Olympic Winter Games as a dependent variable was
input, and the literature regarding the social risks of the Beijing Olympic Winter Games as an
independent variable was excluded. However, the research methods of the literature are not
set a limit standard.

2.3. Literature search and extraction

Searching literature is the second step of Systematic review, mainly to search the relevant
literature thoroughly[8]. It is mainly divided into three stages. The first stage is to use the ad-
vanced retrieval function of CNKI to conduct literature retrieval from the start of the 2014 to
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March 1st, 2020. Firstly, 'social risks', 'winter Olympics', and' Beijing' were used as keywords for
the initial search, and a total of 131 articles were obtained. The first selection of literature was
conducted in second stage according to the inclusion criteria. A preliminary selection was con-
ducted by two researchers through the title and abstract of the articles, and then they were
cross-checked to ensure the validity of outcomes and it was reduced to 41 articles. The articles
remaining were initially reviewed by carefully reading the full text based on the inclusion criteria
in the last stage. It was narrowed down to 41 articles after two rounds of selection. The articles
remaining were extracted and analyzed in this stage. The final articles were sorted and summa-
rized according to the publication time. Total of 24 articles were remained after two rounds.
Then, the final remained documents were sorted and summarized according to the publication
time. Finally, the further extraction was conducted to the articles and the main contents were

extracted and classified according to the research questions <Table 1>.

Table 1. Summary of the data collected.

Authors Year Topics Findings related to this research
Hou SC, . . Major social problems in the process of holding mega sports
Zhang SJ 2014 STT)?tISn;F\)/Z(I:’]ttng):OSIS::?g ?;seljg:s events in China include disturbing residents and waste of
[11] P social resources
Zhang XC, 2015 St%%alr%r&k;lsecr‘:}sh%rllgiﬁauniees |an The main social problems are disturbing residents, running
Li CJ[12] P sports eventsg g events luxuriously, and the waste of public resources
Zou YH The impact of hosting mega The pursuit of economic benefits and social benefits of mega
Jin ZX[1§] 2015 sports events on the ecological sports events lead to the unrestrained occupation of
environment ecological resources
indexes of the impact of mega The negative factors of mega sports events on urban
Liu LF[14] 2015 sports events on urban development mainly include financial deficit, culture shock,
development traffic control and deterioration of social security
. Beijing Olympic Winter Games should focus on disease
Feng YN, Sustainable development of ) 3 h
Sun BL[15] 2017 Beijing Olympic Winter Games control, traffic managemenitésice()!oglcal protection and other
Wane SR The risks Beijing Olympic The risks Beijing Olympic Winter Games should pay more
[15] 2018 Winter Games should pay attention to focus on social security, social stability and other
more attention to issues
. . . . The risks of big events focus on terrorism, social instability
Jia HW[17] 2018 Risk avoidance of big events and Cyberbully
Wang D, The emergency that affects the smooth running of mega
Feng 2019 Howt%o;scm:%e:nsgfrgzcevents sports events mainly refers to sabotage of terrorist
WG[18] gency organizations
Risk factors of Beijing Olympic The biggest risk to the Beijing Olympic Winter Games is
Wang YY[19] 2019 Winter Games safety personnel risk
Huo DL, Early warning indexes of Beijing Olympic Winter Games has a great impact on the
LiuLFetal. 2019 Beijing Olympic Winter Games economy, politics and public security, which is easy to cause
[5] social risks social risks
Teng YH, 2019 Security system of Beijing Economy, policy and other issues are the cores of the
Peng ZD[20] Olympic Winter Games security guarantee of Beijing Olympic Winter Games
Security system characteristics The security of the Beijing Olympic Winter Games will face
ang of Beijing Olympic Winter challenges such as terrorist threat, security risk and politica
Yang YH [21] 2018 f Beijing Ol ic Wi hall h ist th ity risk and political
Games sensitivity
Zhang M Suggestions to security system The security of Beijing Olympic Winter Games needs to pay
[22g] 2019 of Beijing Olympic Winter attention to terrorist activities, public opinion, public
Games security and other issues
Zhong BS Beijing urban management Beijing should pay more attention to environmental
Jin YYg[23j 2019 and Beijing Olympic Winter governance, financial management and cultural exchanges

Games

during the winter Olympics
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According to the past experience, Beijing Olympic Winter

Li ZL, 2019 Public relations crisis of Beijing Games should pay attention to emergencies and avoid
Dong F[24] Olympic Winter Games international public opinion and negative international
image

Dong J Expenditure risks management
LiuxLp2s) 2020 of Beijing Goal\r/nnéglc Winter

Beijing Olympic Winter Games should pay attention to
excessive expenditure and waste of public resources

3. Results

Through the further analysis of literature, this paper organized and summarized the risk fac-
tors that may cause public problems for Beijing Olympic Winter Games. According to the char-
acteristics of risk factors and types of social problems by systematic reviewed from the data,
they were divided into social security risks, living risks, economic risks, the ecological environ-
ment risks, political risks, cultural risk and public health risk. Risk factors were categorized into
each types of risks <Table 2>.

Table 2. Summary of results from the data.

Number Types of risks Risk factors

+ Terrorist threat
+ Vandalism of Hong Kong independence and unscrupulous people

! Public security risks + Conflicts caused by religious and cultural differences assembly
+ Public opinion and cyberbully
- Disturbing residents
- . + Disturb the order of life
2 Livings risks

- Affecting the lives of vulnerable group
+ Increasing cost of living

* Excessive spending

+ Excessive occupation of social resources
3 Economic risks + Waste of social resources

+ The valley effect

+ The matthew effect

- Pollution

4 Ecological environment risks .
g + Break the local ecological balance

+ Sports corruption
5 Political risks * International public opinion
+ Exaggerated and untrue reports by foreign media

6 Cultural risk + Cultural invasion

7 Public health risk + Outbreak of pandemic

After summarizing all the risk factors, it finds that due to the large retrieval time span, some
risk factors have been managed or can be prevented and controlled. Although the possibility of
occurrence still exists, it has been under control. Therefore, according to relevant laws and reg-
ulations, policies, management regulations, etc., this study screens the summarized factors, and
removes the risk factors that are less difficult to prevent, control and deal with. It does not deny
the accuracy and validity of these risk factors but ensure the pertinency of further results.
Therefore the risk factors are screened and specific contents are as follows:

(1)Public security risks: Law of the People's Republic of China on emergency response issued
by the Chinese government is the management protocol to monitor, warn in advance and
deal with social risks, safeguard the security of the state, protect citizen life, property safety
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and public security[26]. Therefore, this paper removes vandalism of Hong Kong independence
and unscrupulous people from this type. Terrorist is also removed according to Anti-terrorism
Law of the People's Republic of China. It has demonstrated how to tackle terrorists[27]. Alt-
hough there are rules and regulations about public opinion and cyberbully, they are still re-
mained in account of high occurrence possibility, fast spread and large influence.

(2)Living risks: Referring to the successful experience of the 2008 Beijing Olympic Summer
Games, this paper holds that the risk factors affecting life problems are mainly reflected in
vulnerable group, so vulnerable group is the only factor remained.

(3)Economic, ecological and political risk: According to the Olympic 2020 Agenda(2014) and
Beijing Olympic Winter Games took sustainable development as main idea, Green, Sharing,
open and incorruptible Olympic as the concepts[28][29]. Hence sports corruption is removed.
In addition, world's information can be shared in this internet era. Exclusive reports by tradi-
tional media has passed, bad public opinion hardly achieves complete and long-term effects.
So public opinion in political risks is also removed.

(4)Cultural risk: Cultural invasion and conflicts can be reasonably solved, based on the suc-
cessful experience of the 2008 Beijing Olympic Summer Games. Although there are still some
risks, but it is still under control.

(5)Public health risk: Although the Chinese government has issued protocols on the public
health emergencies, the outbreak of pandemic was still remained as an important risk factor
for the importance of Olympic Winter Games for its short period, long duration and huge
danger of pandemic, especially the outbreak of Corona Virus Disease 2019(COVID-19).

In summary, the main risk factors that may cause social problems are finally classified as public
security, living and public health. Public security risk factors include public opinion and cyber-
bully; living risk factors are the one affecting the life of vulnerable groups. Public health risk
factor refers to pandemic outbreak.

4. Suggestions

The ultimate purpose of risk prevention and control is to propose targeted solutions or sug-
gestions to achieve the control or avoidance[30]. According to the principle of risk avoidance,
this paper proposes the following suggestions for the main risk factors remained.

4.1. strengthen the education and publicity of public security knowledge

Public opinion and cyberbully are difficult to be eradicated completely. So only targeted
measures can be taken to reduce or control the emergence. The best preventive measures are
carried on from the root of the control. This paper believes that the publicity of public security
knowledge should be conducted intensively in different places at the early stage of Olympics,
such as schools, public places, etc. In addition, Chinese residents take the community as the
living unit, they can be organized to study public security knowledge by community. The public
will know harms of public opinion and cyberbully as much as possible, and then achieve con-
trolling.

4.2. Establish a service station for vulnerable group during the winter olympics

Vulnerable groups mainly refer to the disabled and the elderly. Compared with other groups,
their survival or living ability is relatively low, and their daily life is more easily affected, espe-
cially in the case of floating population and the increase of traffic pressure. Therefore, it is sug-
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gested to set up service stations for vulnerable groups in different regions to ensure their nor-
mal life during the Winter Olympics. Although it will cost more manpower and financial re-
sources, it could be great benefit to the stability of the society and the guarantee of the quality
of life for vulnerable groups.

4.3. Create a real-name health monitoring mobile APP during the winter olympics

Although the Chinese government has made clear the importance of preventing pandemic,
emergency measures and a sound warning system, sudden outbreaks of pandemic can still af-
fect Beijing Olympic Winter Games or cause social panic. In addition, Beijing has a large popu-
lation and a large inflow of population, so it is difficult to monitor the health status of all people
at all times. Therefore, it is recommended to create a mobile app that can upload the health
status of people in real time during the Winter Olympics. Mobile phone APP was appropriate
due to the popularity of smartphone. It is convenient and effective for anyone to upload their
own health. Even vulnerable groups can also complete with the help of the family or nursing
assistant. It not only can effectively monitor the pandemic during the Olympics, also can pro-
mote the quality of public health.

5. Conclusion

The prevention and control of social risk during the Beijing Olympic Winter Games is an im-
portant part of security work, and also an effective means to ensure social stability in Beijing
and the smooth holding of the Olympic Winter Games. Systematic review is employed to com-
prehensively summarize the risk factors that may cause social problems during the Olympics,
accurately screen out more major risk factors according to the actual situation and relevant
policies, and then propose reasonable risk prevention and control strategies. However, due to
the descriptive statistics of the existing textual conclusions and the lack of quantitative analysis,
there are still some limitations. It is hoped that it can be made up in the following research and
the results of this study can provide some theoretical basis for the further researches.
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Abstract

This dissertation aims at investigating the geographical conditions, facilities, programs and status of the
shelter and safety facilities of nine selected forest kindergartens in Gyeongsangbuk-do Province in Korea. Based
on the surveys of instructors and participating teachers of forest kindergartens, this study provides several
suggestions for improving the shelter and safety facilities of forest kindergartens.

The surveyed forest kindergartens had an average of 2.5 forest kindergarten instructors, while the number of
participating children in the programs were gradually increasing. In 2017, an average of 9,621.5 children
participated in the programs. In some forest kindergartens, the number of participants increased more than two
times, three times in 2017 compared to 2016.

As a result, this study suggests following three improvements for the shelter and safety facilities in forest
kindergartens. First, the scope of use of the shelters need to be expanded. Emergency kit should be kept in the
shelters and the shelters should be constructed as fire-and-quake proof buildings. The shelters need to have air-
conditioning and heating so that children can take a rest or enjoy more activities in the shelters. Second, safety
facilities need to be improved to have more secure escape routes, more CCTVs and the safety facilities monitoring
should be strengthened. Sign board for the children should also be improved to provide more details of the
surrounding risks with pictures. Third, safety management should also be improved. Instructors and participating
teachers of forest kindergartens need to have more training opportunities to learn how to utilize the shelter and
safety facilities and they need to be more responsible and capable in securing safety in the daily activities in forest
kindergartens.

[Keywords] Investigation, Developing, Shelter, Safety Facilities, Forest Kindergartens

1. Introduction

Forest kindergartens began in the 1950s with the aim of creating educational effects through
outdoor activities in Scandinavian peninsular countries such as Denmark, Sweden, and Norway.
Early scholars such as Froevel and Pestalozzi emphasized the importance of play in the infant
development process[1], and the forest kindergarten model became popular because infants of
various ages can get both physical and mental as well as educational effects by playing in clean
nature through forest kindergartens. The Scandinavian model of forest kindergartens has
spread around the whole of Europe, including Britain, Germany, and the United States, Canada,
and Australia, as alternatives to the situation where urbanization along with industrialization
made it difficult for infants and children to enjoy clean air, free space, and healthy diet in their
daily lives[2]. Recently, concrete research has shown that forest activities can help infants
develop self-esteem and independence and have a positive impact on creativity, emotional

e 4 2

* This Paper Summarizes Jeon Mi-ja's Daegu Haany University Master's Thesis.

J-INSTITUTE.JP


http://www.j-institute.com/

stability, and social development, as well as on the promotion of learning ability. The demand
for forest kindergartens as ecological alternative education is also growing[2].

Against this backdrop, Korea has also been spreading across the country since the first infant
forest experience center was established in 2008. Korea's infant forest experience center refers
to a facility that guides and educates infants to cultivate their emotions and achieve well-
rounded growth by experiencing various functions of forests[3], which is established and
operated by the Korea Forest Service, not by the education office. It is widely used as an "infant
forest experience center" instead of a forest kindergarten because it is not a regular
kindergarten[4]. The first infant forest experience center was launched in 2008 when the
Northern Forest Service first provided forest kindergarten programs led by "forest
commentators" to general kindergartens and daycare centers. Since then, infant forest
experience centers have spread under the leadership of public institutions, with the Songpa-gu
Office in Seoul running forest kindergartens on a trial basis in 2010[5]. Recently, the number of
children's forest experience centers has gradually increased as children's interest in forest
experience activities has increased. The number of forest experience centers currently
operating nationwide increased to more than 77 as of 2016[6].

As such, the popularity of infant forest experience centers is increasing in Korea, but there is
not much interest in the safety of infants participating in the program. What is particularly
important about safety in infant forest experience centers is the shelter and safety facilities that
help ensure safety[7]. However, there is no previous research on the shelter and safety facilities
of infant forest experience centers. Therefore, this study investigated the facilities and use
status of the infant forest experience center established by the Gyeongsangbuk-do Forest
Service and local governments, investigated the actual conditions of evacuation and safety
facilities, and proposed measures to improve the evacuation and safety facilities of infant forest
experience centers based on the survey of relevant "forest teachers."

2. Research Method
2.1. Research subjects

The research team has surveyed a total of 68 teachers of infant forest experience centers,
daycare centers, and kindergartens to investigate the awareness and practical requirements of
the evacuation and safety facilities related to infant forest experience centers. The survey was
conducted between September and October 2017.

Overall, for gender, 62 women(91.2 percent) and 6 men(8.8 percent) participated, and for
age group, 15 people in their 20s(22.1 percent), 19 in their 30s(27.9 percent), 21 in their
40s(16.2 percent), and 13 in their 50s and older(19.1 percent) participated. For occupation, 27
teachers from infant forest experience centers(39.7 percent), 20 teachers from daycare
centers(29.4 percent), and 16 teachers from kindergartens(23.5 percent) participated. In
addition, for work period, 5 people with less than 1 year(7.4%), 18 with 1-2 years(26.5%), 26 in
3-5 years(38.2%), and 19 with 6 years or longer(27.9%) participated. As for the educational
qualifications, 36 people had a certificate for forest education expert(52.9 percent), followed
by 15 with the second-degree kindergarten teacher(22.1 percent), 11 with the first-degree child
care teacher(16.2 percent), 7 with the first-degree kindergarten teacher and director of
kindergarten(10.3 percent), 6 with the second-degree child care teacher(8.8 percent), and 3
with vice-director of kindergarten(4.4 percent) <Table 1>.
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Table 1. General characteristics of the research subjects.

Description Frequency (N) Percentage (%)
Male 6 8.8
Gender

Female 62 91.2

20s 15 221

30s 19 27.9

Age

40s 21 30.9

50s or older 13 19.1

Daycare center teacher 20 29.4

. Kindergarten teacher 16 23.5

Occupation

Infant forest experience center teacher 27 39.7

Other 5 7.4

Less than 1 year 5 7.4

1-2 years 18 26.5

Work period

3-5years 26 38.2

6 years or longer 19 27.9

Director of kindergarten 7 10.3

Vice-director of kindergarten 3 4.4

Qualifications Kindergarten teacher(1st degree) 7 10.3
(multiple re- Kindergarten teacher(2nd degree) 15 22.1
sponses) Childcare teacher(1st degree) 11 16.2

Childcare teacher(2nd degree) 6 8.8

Forest education expert 36 52.9
Total 68 100.0

2.2. Measurement tools and data processing

The survey consists of a total of 10 questions, including 2 questions on awareness of the
evacuation and safety facility system of infant forest experience centers, 1 question on
utilization, 5 questions on utilization methods, and 2 questions on problems and improvements.
The data collected from the survey were analyzed using the SPSS 21.0 Version. The analysis
details are as follows. First, frequency analysis and multi-response analysis were conducted to
identify the general characteristics of those surveyed. Second, cross-analysis was conducted to
find out the current status and requirements of infant forest experience centers and to see if
there are any differences depending on the general characteristics of the people surveyed.

3. Results and Discussions

3.1. Consciousness on use of evacuation and safety facilities in infant forest experience
centers

3.1.1. Number of times to use evacuation and safety facilities during infant forest experi-
ence programs

The results of the analysis of the number of times of use of evacuation and safety facilities
during infant forest experience programs are as shown in <Table 2>. Overall, 34 people(50.0%)
said "never," followed by 17 people(25.0%) with "1-3 times," 11 people(16.2%) with "4-9 times,"
and 6 people(8.8%) with "10 times or more," which indicates that the utilization of evacuation
and safety facilities is generally very low. There were no statistically significant differences
depending on the general characteristics of the subjects surveyed(p>.05).
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Table 2. Number of times to use evacuation and safety facilities during infant forest experience programs.

2

Description Never 1-3 times 4-9 times 10 times or more ()’())
Male 3(50.0) 2(33.3) 0(.0) 1(16.7) 1.706
Gender
Female 31(50.0) 15(24.2) 11(17.7) 5(8.1) (.636)
20s 10(66.7) 4(26.7) 1(6.7) 0(.0)
Age 30s 8(42.1) 6(31.6) 4(21.1) 1(5.3) 7.811
40s 9(42.9) 5(23.8) 3(14.3) 4(19.0) (:553)
50s or older 7(53.8) 2(15.4) 3(23.1) 1(7.7)
Day::;ihc:r"ter 11(55.0) 6(30.0) 2(10.0) 1(5.0)
Occupa- Kindergarten teacher 9(56.3) 5(31.3) 1(6.3) 1(6.3) 8.337
tion L”nf::tc:;rtzsrtt‘;’;'(’;;'r 11(40.7) 5(18.5) 8(29.6) 3(11.1) (-501)
Other 3(60.0) 1(20.0) 0(.0) 1(20.0)
Less than 1 year 4(80.0) 1(20.0) 0(.0) 0(.0)
Work pe- 1-2 years 9(50.0) 5(27.8) 3(16.7) 1(5.6) 3.398
riod 3-5 years 11(42.3) 7(26.9) 5(19.2) 3(11.5) (:946)
6 years or longer 10(52.6) 4(21.1) 3(15.8) 2(10.5)
Total 34(50.0) 17(25.0) 11(16.2) 6(8.8)

3.1.2. Usage of evacuation and safety facilities during infant forest experience programs

The results of the analysis of the usage of 34 people who have experience in using evacuation
and safety facilities during infant forest experience programs are as shown in <Table 3>. The
total number of responses was 83, with 33(39.8%) for "rain," followed by 14(16.9%) for "heat
wave" and "first aid," respectively, 11(13.3%) for "unpredictable behavior of infants," 6(7.2%)
for "cold," and 1(1.2%) for "fire," "natural disasters," and "crime prevention" respectively. In
general, this shows that the facilities have been used relatively much in rainy weather
conditions. Other respondents(2) said that the facilities were used for "break time."

Table 3. Usage of evacuation and safety facilities during infant forest experience programs(multiple responses).

Crime
. Unpredictable ) Heat . . . Natural pre- Other
Description behavior Rain wave Cold Fire First aid disasters ven- (break) Total
tion
cend Male 1(16.7) 3(50.0) 1(16.7) 0(.0) 0(.0) 1(16.7) 0(.0) 0(.0) 0(.0) 6(100.0)
ST remale 10(13.0) 30(39.0)  13(16.9) 6(7.8) 1(1.3)  13(16.9) 1(1.3) 1(1.3) 2(2.6) 77(100.0)
20s 2(20.0) 5(50.0) 0(.0) 1(10) 0(.0) 2(20.0) 0(.0) 0(.0) 0(.0) 10(100.0)
30s 3(13.6) 10(45.5) 4(18.2) 1(4.5) 0(.0) 3(13.6) 0(.0) 0(.0) 1(4.5) 22(100.0)
Age 40s 4(10.5) 12(31.6)  8(21.1) 3(7.9) 1(2.6)  7(18.4) 1(2.6) 1(2.6) 1(2.6) 38(100.0)
So?je"rr 2(15.4) 6(46.2)  2(15.4) 1(7.7) 0.0)  2(15.4) 0(.0) 0(.0) 0(.0) 13(100.0)
Daycare
center 5(20.8) 9(37.5) 3(12.5) 1(4.2) 1(4.2) 3(12.5) 1(4.2) 1(4.2) 0(.0) 24(100.0)
teacher
Kinder-
garten 2(12.5) 6(37.5) 2(12.5) 1(6.3) 0(.0) 4(25.0) 0(.0) 0(.0) 1(6.3) 16(100.0)
teacher
Occupa-
tion Infant
forest
e:ﬁ‘:;' 4(10.5) 16(42.1) 8211  3(7.9) 0.0)  7(18.4) 0(.0) 0(.0) 0(.0) 38(100.0)
center
teacher
Other 0(.0) 2(40.0) 1(20.0) 1(20.0) 0(.0) 0(.0) 0(.0) 0(.0) 1(20.0) 5(100.0)
Work Less
peg;d than 1 0(.0) 1(100.0) 0(.0) 0(.0) 0(.0) 0(.0) 0(.0) 0(.0) 0(.0) 1(100.0)
year
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1-2

years 2(11.8) 9(52.9) 2(11.8) 1(5.9) 0(.0) 2(11.8) 0(.0) 0(.0) 1(5.9) 17(100.0)
yz;xsrs 5(13.5) 15(40.5) 7(18.9) 3(8.1) 0(.0) 7(18.9) 0(.0) 0(.0) 0(.0) 37(100.0)
6 years
or 4(14.3) 8(28.6) 5(17.9) 2(7.1) 1(3.6) 5(17.9) 1(3.6) 1(3.6) 1(3.6) 28(100.0)
longer
Total 11(13.3) 33(39.8) 14(16.9) 6(7.2) 1(1.2) 14(16.9) 1(1.2) 1(1.2) 2(2.4) 83(100.0)

3.1.3. Demand for the utilization of shelters and safety facilities during infant forest experi-
ence programs

The results of the analysis of the demand for utilization of shelters and safety facilities during
infant forest experience programs are as shown in <Table 4>. There were 286 responses in total,
with the highest with 47(16.4%) for "first aid," followed by 39(13.6%) for "rain," 38(13.3%) for
"natural disasters," 36(12.6%) for "fire," 35(12.2%) for "unexpected emergencies," 31(10.8%)
for "crime prevention," 28(9.8%) for "heat wave," and 27(9.4%) for "cold." The overall
distribution of responses in each situation indicated the need for teachers to make various uses
of shelters and safety facilities[8]. Other opinions(2 people) included "space for sick children to
rest" and "space as an earthquake evacuation facility in line with future environmental
changes."

Table 4. Demand for the utilization of shelters and safety facilities during infant forest experience programs(multiple re-

sponses).
Unex- Crime
Description pected Rain Heat Cold Fire First aid Natural preven- Other Total
emer- wave disasters tion (break)
gencies
Male 5(17.2)  4(13.8) 2(6.9) 3(10.3) 3(10.3) 6(20.7) 3(10.3) 3(10.3) 0(.0) 29(100.0)
Gender 257
Female 30(11.7)  35(13.6)  26(10.1) 24(9.3)  33(12.8)  41(16.0) 35(13.6)  28(10.9)  5(1.9) (100.0)
20s 10(16.1)  10(16.1) 6(9.7) 3(4.8) 6(9.7) 11(17.7)  7(11.3)  8(12.9) 1(1.6) 62(100.0)
A 30s 12(14.6) 8(9.8) 6(7.3) 8(9.8) 11(13.4)  14(17.1)  13(15.9) 8(9.8) 2(2.4) 82(100.0)
e
g 40s 7(7.1) 13(13.1)  12(12.1)  12(12.1)  14(141) 16(16.2)  13(13.1)  12(12.1) 0(.0) 99(100.0)
50sorolder  6(14.0) 8(18.6) 4(9.3) 4(9.3) 5(11.6) 6(14.0) 5(11.6) 3(7.0) 2(4.7) 43(100.0)
Daycare
center 13(13.7)  13(13.7)  10(10.5) 8(8.4) 11(11.6)  14(147) 13(13.7) 11(116)  2(2.1) 95(100.0)
teacher
Kindergar-
ten teacher 8(12.5) 7(10.9) 6(9.4) 6(9.4) 7(10.9)  11(17.2)  8(12.5)  10(15.6)  1(1.6) 64(100.0)
Occupation
Infant forest
experience 104
center 11(10.6)  16(15.4)  11(10.6) 10(9.6)  15(14.4)  17(16.3)  14(13.5) 8(7.7) 2(1.9) (100.0)
teacher
Other 3(13.0) 3(13.0) 1(4.3) 3(13.0) 3(13.0) 5(21.7) 3(13.0) 2(8.7) 0(.0) 23(100.0)
Les?,:::n Loosusay 20) 2(7.7) 3(11.5)  4(15.4)  3(1L5)  4(15.4)  4(15.4) 0(.0)  26(100.0)
Work period 1-2 years 10(12.3)  13(16.0)  10(12.3)  10(12.3) 8(9.9) 13(16.0) 8(9.9) 7(8.6) 2(2.5) 81(100.0)
or erlo
P 3-5 years 10(10.2)  15(15.3) 8(8.2) 5(5.1) 15(15.3)  17(17.3)  16(16.3) 10(10.2)  2(2.0) 98(100.0)
6 l‘f:;;m 11(13.6)  9(11.1)  8(9.9)  9(11.1)  9(11.1)  14(17.3) 10(123) 10(12.3) 1(12)  81(100.0)
Total 35(12.2)  39(13.6)  28(9.8) 27(9.4)  36(12.6) 47(16.4) 38(13.3) 31(10.8)  5(1.7) (1%)%60)

3.1.4. Adequacy of utilization of shelters and safety facilities during infant forest experi-
ence programs

The results of the analysis of the adequacy of the utilization of shelters and safety facilities
during infant forest experience programs are as shown in <Table 5>. The analysis shows, 1
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person(1.5%) with "very good," 2(2.9%) with "good," 31(45.6%) with "fair," 27(39.7%) with
"poor," and 7(10.3%) with "very poor," indicating that 50.0% of the respondents believe that
shelters and safety facilities are not properly utilized during infant forest experience programs
[10]. According to the general characteristics of the subjects surveyed, there were statistically
significant differences depending on the gender(p<.01); men, relative to women, tended to
think that shelters and safety facilities were used properly during infant forest experience
programs.

Table 5. Adequacy of utilization of shelters and safety facilities during infant forest experience programs.

2

Description Very poor Poor Fair Good Very good ()’())
Male 0(.0) 4(66.7) 1(16.7) 0(.0) 1(16.7) 13.616**
Gender
Female 7(11.3) 23(37.1) 30(48.4) 2(3.2) 0(.0) (.009)
20s 1(6.7) 7(46.7) 7(46.7) 0(.0) 0(.0)
A 30s 2(10.5) 6(31.6) 11(57.9) 0(.0) 0(.0) 10.834
e
8 40s 2(9.5) 9(42.9) 8(38.1) 2(9.5) 0(.0) (:543)
50s or older 2(15.4) 5(38.5) 5(38.5) 0(.0) 1(7.7)
Daycare center
teacher 2(10.0) 7(35.0) 10(50.0) 1(5.0) 0(.0)
Kindergarten
0(.0) 7(43.8) 9(56.3) 0(.0) 0(.0)
Occupation teacher 14.042
Infant forest (.298)
experience center 5(18.5) 10(37.0) 11(40.7) 0(.0) 1(3.7)
teacher
Other 0(.0) 3(60.0) 1(20.0) 1(20.0) 0(.0)
Less than 1 year 0(.0) 2(40.0) 3(60.0) 0(.0) 0(.0)
) 1-2 years 4(22.2) 8(44.4) 4(22.2) 1(5.6) 1(5.6) 15.310
Work period
3-5 years 3(11.5) 7(26.9) 16(61.5) 0(.0) 0(.0) (:225)
6 years or longer 0(.0) 10(52.6) 8(42.1) 1(5.3) 0(.0)
Total 7(10.3) 27(39.7) 31(45.6) 2(2.9) 1(1.5)

Note: **¥p<.01.

3.1.5. Time spent guiding shelters and safety facilities during infant forest experience pro-
grams

The results of the analysis of time spent on guidance for shelters and safety facilities during
infant forest experience programs are as shown in <Table 6>. According to the analysis results,
"0-3 minutes" was the highest with 38 people(55.9%), followed by 15(22.1%) for "no guidance,"
6(8.8%) for "3-5 minutes," and 3(4.4%) for "5 minutes or more," indicating time spent on the
guidance is generally less than 2 minutes[9]. There were no statistically significant differences
depending on the general characteristics of the subjects surveyed(p>.05).

Table 6. Time spent guiding shelters and safety facilities during infant forest experience programs.

Description No guidance 0~3 min. 3~5 min. > zic?r.eor Other ()I(OZ)
Gender Male 3(50.0) 2(33.3) 0(.0) 1(16.7) 0(.0) 6.329
Female 12(19.4) 36(58.1) 6(9.7) 2(3.2) 6(9.7) (-176)
20s 6(40.0) 4(26.7) 2(13.3) 1(6.7) 2(13.3)
Age 30s 5(26.3) 12(63.2) 1(5.3) 0(.0) 1(5.3) 17.928
40s 4(19.0) 13(61.9) 3(14.3) 0(.0) 1(4.8) (-118)
50s or older 0(.0) 9(69.2) 0(.0) 2(15.4) 2(15.4)
_ Daycare center 5(25.0) 7(35.0) 3(15.0) 2(10.0) 3(15.0) 10.826
Occupation teacher (.544)
Kindergarten 5(31.3) 9(56.3) 1(6.3) 0(.0) 1(6.3)
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teacher

Infant forest

experience center 3(11.1) 19(70.4) 2(7.4) 1(3.7) 2(7.4)
teacher
Other 2(40.0) 3(60.0) 0(.0) 0(.0) 0(.0)
Less than 1 year 3(60.0) 0(.0) 0(.0) 1(20.0) 1(20.0)
Work pe- 1-2 years 4(22.2) 10(55.6) 1(5.6) 1(5.6) 2(11.1) 12.869
riod 3-5 years 5(19.2) 16(61.5) 3(11.5) 0(.0) 2(7.7) (:379)
6 years or longer 3(15.8) 12(63.2) 2(10.5) 1(5.3) 1(5.3)
Total 15(22.1) 38(55.9) 6(8.8) 3(4.4) 6(8.8)

3.1.6. Guidance details for shelter and safety facilities during infant forest experience pro-
grams

The results of the analysis of guidance details for shelter and safety facilities during infant
forest experience programs are as shown in <Table 7>. The total number of responses was 83,
with 32 people(38.6%) with "location and use of evacuation/safety facilities," followed by 24
(28.9%) with "how to use evacuation/safety facilities," and 15(18.1%) with "no guidance" at all,
indicating the location and use of safety facilities were guided[11]. There were no statistically
significant differences depending on the general characteristics of the subjects surveyed(p>.05).

Table 7. Guidance details for shelter and safety facilities during infant forest experience programs(multiple responses).

No Location and use of How to use
Description guidance evacuation/safety evacuation/safety Other Total
atall facilities facilities
Male 3(42.9) 2(28.6) 2(28.6) 0(.0) 7(100.0)
Gender
Female 12(15.8) 30(39.5) 22(28.9) 12(15.8) 76(100.0)
20s 6(35.3) 6(35.3) 2(11.8) 3(17.6) 17(100.0)
30s 5(23.8) 8(38.1) 5(23.8) 3(14.3) 21(100.0)
Age
40s 4(14.3) 13(46.4) 8(28.6) 3(10.7) 28(100.0)
50s or older 0(.0) 5(29.4) 9(52.9) 3(17.6) 17(100.0)
Daycare center
teacher 5(20.0) 8(32.0) 6(24.0) 6(24) 25(100.0)
Occupa- Kindergarten teacher 5(27.8) 7(38.9) 4(22.2) 2(11.1) 18(100.0)
tion i-
Infant forest experi 3(8.8) 15(44.1) 13(38.2) 3(8.8) 34(100.0)
ence center teacher
Other 2(33.3) 2(33.3) 1(16.7) 1(16.7) 6(100.0)
Less than 1 year 3(60.0) 1(20.0) 0(.0) 1(20.0) 5(100.0)
Work 1-2 years 4(18.2) 10(45.5) 7(31.8) 1(4.5) 22(100.0)
period 3-5 years 5(15.6) 10(31.3) 10(31.3) 7(21.9) 32(100.0)
6 years or longer 3(12.5) 11(45.8) 7(29.2) 3(12.5) 24(100.0)
Total 15(18.1) 32(38.6) 24(28.9) 12(14.5) 83(100.0)

3.2. Awareness of problems and improvements in evacuation and safety facilities of infant
forest experience centers

3.2.1. Problems in evacuation and safety facilities of infant forest experience centers

The results of analyzing the problems of shelters and safety facilities in infant forest
experience centers are as shown in <Table 8>. The total number of responses was 195; 33(16.9%)
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with "lack of knowledge or interest in using the evacuation and safety facilities," followed by
31(15.9%) with "poor facility conditions," 30(15.4%) with "limited use," 23(11.8%) with "lack of
the number of persons to be accommodated and size," 22(11.3%) with "lack of budget to secure
and maintain evacuation and safety facilities," 21(10.8%) with "lack of standards and
guidelines," 17(8.7%) with "lack of cooperation with government facilities," and 12(6.2%) with
"lack of personnel," indicating that the biggest problem is the lack of knowledge or interest in
using the evacuation and safety facilities[12].

Table 8. Problems in evacuation and safety facilities of infant forest experience centers(multiple responses).

Lack of kl;zcdk zi
knowledg tog
Lack of the eor Lack of secure
Lack of number of interest Poor coopera-
- - L . . and Lack of
i standards persons to Limited in using facility tion with R
Description . main- person- Other Total
and be accom- use the condi- govern- X
S . tain nel
guidelines modated evacua- tions ment
. - s evacua-
and size tion and facilities .
tion and
safety
s safety
facilities s
facilities
Male 4(17.4) 2(8.7) 3(13.0) 4(17.4) 2(8.7) 4(17.4) 3(13.0) 1(4.3) 0(.0) (153 0
Gender 172
Female 17(9.9) 21(12.2) 27(15.7)  29(16.9)  29(16.9) 13(7.6) 19(11.0)  11(6.4)  6(3.5) (100.0)
20s 4(9.3) 7(16.3) 8(18.6) 8(18.6) 4(9.3) 3(7.0) 4(9.3) 3(7.0) 2(4.7) (133 0
30s 7(12.3) 10(17.5) 10(17.5)  9(15.8) 8(14.0) 3(5.3) 6(10.5)  3(5.3)  1(1.8) (15(; 0)
Age 6(;
40s 8(13.3) 5(8.3) 7117) 9(150)  11(183)  6(10.0)  9(150)  4(67) 1L 500
50s or 35
older 2(5.7) 1(2.9) 5(14.3) 7(20.0) 8(22.9) 5(14.3) 3(8.6) 2(5.7) 2(5.7) (100.0)
Daycare 57
center 5(8.8) 7(12.3) 8(14.0) 11(19.3) 8(14.0) 5(8.8) 8(14.0) 3(5.3) 2(3.5) (100.0)
teacher !
Kindergar- a4
ten 5(11.4) 7(15.9) 8(18.2) 7(15.9) 6(13.6) 4(9.1) 3(6.8) 3(6.8) 1(2.3) (100.0)
teacher :
Occupa-
tion Infant
forest 30
experience 7(8.8) 8(10.0) 12(15.0) 13(16.3)  16(20.0) 7(8.8) 9(11.3) 6(7.5) 2(2.5) (100.0)
center !
teacher
Other 4(28.6) 1(7.1) 2(14.3) 2(14.3) 1(7.1) 1(7.1) 2(14.3) 0(.0) 1(7.1) (10130)
Less than 15
1 year 2(13.3) 2(13.3) 2(13.3) 4(26.7) 1(6.7) 1(6.7) 1(6.7) 1(6.7) 1(6.7) (100.0)
54
1-2 7(13.0 4(7.4 6(11.1 8(14.8 9(16.7 7(13.0 9(16.7 2(3.7 2(3.7
Work years  7(13.0) (7.4) 111 8148 967 1300 9067 237 267 o0
period 75
3-5 years 6(8.0) 10(13.3) 17(22.7) 14(18.7)  13(17.3) 3(4.0) 7(9.3) 4(5.3) 1(1.3) (100.0)
6 years or 51
longer 6(11.8) 7(13.7) 5(9.8) 7(13.7) 8(15.7) 6(11.8) 5(9.8) 5(9.8) 2(3.9) (100.0)
Total 21(10.8) 23(11.8) 30(15.4) 33(16.9) 31(15.9) 17(8.7) 22(11.3) 12(6.2) 6(3.1) (1%)%50)

3.2.2. Improvements to shelters and safety facilities at infant forest experience centers

The results of the analysis on the improvements to shelters and safety facilities at infant
forest experience centers are as shown in <Table 9>. The total number of responses was 259. 42
responses(16.2%) were "expansion of the use scope(e.g. fire, earthquake, etc.) and "expansion
of the budget for securing and maintaining shelters and safety facilities," respectively, followed
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by 37(14.3%) for "reinforcing existing facilities," 35(13.5%) for "conducting training for teachers
related to using evacuation and safety facilities," 32(12.4%) for "enhancement of related
standards or guidelines," 30(11.6%) for "expansion of the number of persons to be
accommodated and size," 20(7.7%) for "cooperation with related government agencies," and
17(6.6%) for "recruiting related staff," indicating that the expansion of the use scope, facilities,
and budget is most needed[13].

Table 9. Guidance details for shelter and safety facilities during infant forest experience programs(multiple responses).

Expan-
sion of
. the
Expansion . COI:Id.UCtIng Cooper- budget
Enhance- Expansion training for .
of the . ation for X
ment of of the use teachers Rein- . . Recruit-
number of ) with securing .
L related scope(e.g. related to forcing ing
Description persons to ) X L related and Other Total
standards fire, earth- using existing R related
be accom- . s govern- main-
or quake, evacuation facilities - staff
- modated ment taining
guidelines X etc.) and safety R
and size _ agencies shelters
facilities
and
safety
facilities
Gen- Male 4(15.4) 4(15.4) 4(15.4) 4(15.4) 2(7.7) 4(15.4) 4(15.4) 0(0) 0(0) 26(100.0)
der Female 28(12) 26(11.2) 38(16.3) 31(13.3) 35(15) 16(6.9)  38(16.3)  17(7.3)  4(1.7)  233(100.0)
20s 6(10.5) 8(14) 11(19.3) 8(14) 8(14) 3(5.3) 9(15.8) 3(5.3) 1(1.8) 57(100.0)
30s 8(11.3) 10(14.1) 11(15.5) 10(14.1) 12(16.9) 4(5.6) 10(14.1) 5(7) 1(1.4) 71(100.0)
Age 40s 12(14.6) 6(7.3) 14(17.1) 11(13.4) 9(11) 8(9.8) 15(18.3) 7(8.5) 0(0) 82(100.0)
Sookj:rr 6(12.2) 6(12.2) 6(12.2) 6(12.2) 8(16.3) 5(10.2) 8(16.3) 2(4.1) 2(4.1) 49(100.0)
Daycare
center 10(12.7) 10(12.7) 11(13.9) 14(17.7) 10(12.7) 6(7.6) 11(13.9) 6(7.6) 1(1.3) 79(100.0)
teacher
Kinder-
garten 6(10.3) 8(13.8) 11(19) 5(8.6) 12(20.7) 4(6.9) 8(13.8) 3(5.2) 1(1.7) 58(100.0)
teacher
Occu-
pation Infant
forest
experi-
ence 13(13.1) 9(9.1) 17(17.2) 12(12.1) 13(13.1) 7(7.1) 20(20.2) 6(6.1) 2(2) 99(100.0)
center
teacher
Other 3(13) 3(13) 3(13) 4(17.4) 2(8.7) 3(13) 3(13) 2(8.7) 0(0) 23(100.0)
L h
elsi:af" 4(20) 2(10) 4(20) 3(15) 2(10) 2(10) 2(10) 0(0) 1(5) 20(100.0)
Work 1-2 years 9(14.3) 5(7.9) 6(9.5) 8(12.7) 10(15.9) 6(9.5) 13(20.6) 4(6.3) 2(3.2) 63(100.0)
period 3-5 years 11(10.4) 15(14.2) 20(18.9) 16(15.1) 15(14.2) 5(4.7) 16(15.1) 8(7.5) 0(0) 106(100.0)
o‘i l‘f:gr:r 8(11.4) 8(11.4) 12(17.1) 8(11.4) 10(143)  7(10)  11(15.7)  5(7.1)  1(1.4)  70(100.0)
Total 32(12.4) 30(11.6) 42(16.2) 35(13.5) 37(14.3)  20(7.7)  42(16.2)  17(6.6)  4(1.5)  259(100.0)

4. Conclusion and Suggestion

Infant forest experience centers have so far been successfully established in Korea as part of
pre-school ecological education centers[14], but since it is a place for infants and children to
enjoy nature and that requires a lot of activity, safety issues for participating children are always
accompanied[15]. Therefore, how to secure their safety is an important topic. In this study, the
awareness survey was conducted on teachers related to forest experience centers to find more
effective ways to improve evacuation and safety facilities. According to the survey on the
awareness of using the evacuation and safety facilities at infant forest experience centers, the
utilization level of evacuation and safety facilities was low, and there was a demand for
utilization in more diverse ways. It also confirmed the limitations of evacuation and safety
facilities and the demands for improvement measures.
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This paper tried to investigate the current status of the infant forest experience centers
operated by the local governments, the Forest Service, and the Forest Welfare Promotion
Agency in Gyeongsangbuk-do and propose measures to improve the evacuation and safety
facilities of infant forest experience centers based on the results of the survey conducted on
teachers related to the centers. The limitations of this study and suggestions for further
research that emerged in the course of the study are as follows.

First, this study was conducted only on the infant forest experience centers operated by local
governments, the Forest Service, and the Forest Welfare Promotion Agency of Gyeongsangbuk-
do, so the other privately operated infant forest experience centers were not covered. In the
case of the privately operated centers, it was difficult to identify and check official status data,
so it was not selected for this research. In the future, it will be necessary to understand the
current status of privately operated infant forest experience centers and conduct research on
the evacuation and safety facilities of these centers.

Second, there is a spatial limitation of the research target in that not all the infant forest
experience centers in other regions established nationwide were selected for the research.
Since there are infant forest experience centers run by various operators nationwide, but due
to time and spatial limitations, future research is expected to expand the scope to study various
problems and improvement measures.

Finally, it is necessary to study the system and status of evacuation and safety facilities at
overseas forest kindergartens and discuss ways to benchmark them in Korea. In the course of
the research, the research team could think of ways to develop Korea's infant forest experience
centers by benchmarking the case of overseas forest schools, but there was a limit because
overseas field research was practically impossible. Provided that the team has the chance, it
would like to study more to learn from overseas field trips.
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