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A sedentary lifestyle causes many chronic conditions, one of which is obesity, the most commonly seen chronic
condition in childhood. Intensive behavioral interventions might be a promising approach to prevent preschool
obesity [1]. Participation in physical activities is an important way of managing obesity, and it is also important to
increase socializing, reduce depressive symptoms and improve motor skills in childhood [21. Additionally, physical
activity in childhood is a determinant of physical activity in adulthood (1.

The preschool period is a time that is optimal for the maturation of the nervous system and the development
of fundamental motor skills [4,5]. Therefore, physical activity in preschool children has become a parameter that
needs to be studied further. Playing is an important physical activity and a basic need for children in the preschool
period [6,7]. It is a fun, motivating and actively involved activity, as well as a preferred way to increase physical
activity levels in preschool children (4,7).

Exercise, a type of physical activity, improves children’s health and results in positive biomechanical and physi-
ological changes (8]. The WHO recommends physical fitness exercises starting from school age. According to the
WHO guidelines for preschool children, at least 180 min of physical activity is recommended, and there is no
specific exercise prescription. According to some other important documents published by the CDC and the Amer-
ican College of Sports Medicine, preschool children should be physically active throughout the day, but there is no
specific exercise recommendation from these organizations either. Nevertheless, researchers have aimed to propose
exercise methods and programs for preschool children, and various studies have investigated the effects of exercise
in this age group [9]. These studies have focused on aerobic exercise, individual /team sports and exercises addressing
fundamental motor skills. Moreover, most of this research has measured the effects of exercise on children’s BMI
and blood pressure. Thus, there is no up-to-date exercise schedule for this population and outcome measures for
basic and complex motor skills [9].

One aim of exercise in childhood is to support motor development [9]. Motor development refers to the
development of motor skills, which are associated with goal-oriented activities or tasks that require the voluntary  Fjtyre ™~

movement of one or more body parts [10,11). Preschool children continue to develop fundamental motor skills, a2 Medicine ™
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specific set of skills that involve different body parts, such as the feet, legs, trunk, head, arms and hands. Fundamental
motor skills can be categorized into three groups: body management skills, locomotor skills and object control skills.
Rolling, balancing, running, jumping, hopping, dodging, skipping, bouncing, catching, kicking and striking are
some examples for fundamental motor skills [10,11]. In addition to fundamental motor skills, some cognitive-motor
tasks, termed dual tasks, may be used for preschool children to prepare them for involvement in complex motor
activities [4].

Because exercise should be conducted according to a certain plan, it is important to find an exercise
tool/environment that preschool children can love and associate with playing a game. Exercises with a Pilates
ball can be used easily by preschool children, and a colorful ball can easily atcract their attention [12]. Exercises with
a Pilates ball can be used in a discipline to provide children with the experience of exercising and also improve their
fundamental motor skills. Both stretching and strengthening exercises can be performed to develop motor skills
in children [13]. A Pilates ball also allows exercises on a moving surface, which requires more muscular activity to
support the spine and maintain overall body stability than exercises performed on a stable surface [12,13]. Exercises
performed with the help of unstable surfaces such as a Pilates ball increases functional capacity because this type
of exercise affects other aspects of physical fitness, such as balance and proprioception [14,15]. Thus, a Pilates ball
allows the performance of almost all beneficial exercises mentioned in the literature for the preschool period.

This study was planned with the idea that children should be introduced and motivated to exercise from earlier
ages when the foundations of their lifestyles are laid. Among many lifestyle interventions for preschool children,
there is a limited number of papers on the benefits of exercise interventions on their motor skills [16]. Starting exercise
early may provide the opportunity to gain the habit of living with exercise more easily, and motor development can
be supported from early ages. The hypothesis of this study is that exercises with a Pilates ball would be beneficial
for the balance, reaction time and dual-task performance of preschool children. Therefore, this study investigated
the effects of a 6-week exercise program with a Pilates ball on the motor skills of preschool children.

Methods

Participants

The study was conducted in the city of Famagusta from May 2020 to October 2020. There were approximately 250
children aged 4 and 5 who continued to kindergartens in Famagusta. 62 of the children, attended a kindergarten
for at least 6 months (and continued to attend full time), were included in our study. Children who had orthopedic
injuries or impairments, any pain that could prevent them from doing exercise, visual and/or auditory impairments
and any cognitive problem that would prevent them from understanding the instructions of the physiotherapist
were excluded from the study.

Before the study, in line with the decision of the Scientific Research and Publication Ethics Committee of Eastern
Mediterranean University dated 21 October 2019 (no. 2019/0211), the necessary approval was obtained from the
Health Ethics Subcommittee. The ClinicalTrials.gov identifier of the study is NCT04575441.

A power analysis was performed using the G*Power 3.1.9.2 package program to determine the required sample
size of the study before the study was conducted. The required sample size of the randomized controlled study was
calculated with the analysis performed according to the Wilcoxon test at a significance level of 0.05 and a power
of 0.8. The minimum required sample size was determined as 54 participants with these calculations. Considering
data losses that could be experienced in the study, it was determined that 68 participants should be included by
increasing the sample size by 25%.

68 participants were included at the beginning of the study. Six children could not participate for personal
reasons (Figure 1). The participants’ families and teachers were informed about the purpose of the study, the tests
that would be applied before and after the intervention in the study and the exercises to be performed for the
intervention group (IG). 62 individuals who agreed to participate in the study and complied with the inclusion
criteria were considered; they signed the consent form and were randomly allocated to the IG or control group
(CG).

Parents were asked about participants’ age, sex, height, weight, BMI, parents’ education levels and occupations,
number of siblings, any athletic activity, use of medication, any surgery, onset of walking (month) and use of
eyeglasses, and the data were recorded.
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All children (n = 78)

Getting permission from parents (n = 68)

Excluded (n = 6):

— Presence of pain (n = 4)

— Auditory loss (n = 2)

Exercise group (n = 32) Control group (n = 30)

Figure 1. Flowchart of the children’s participation and allocation to groups.

Outcome measures
The children were informed about all tests that were going to be performed by the same physiotherapist (T Obuz).
Children’s balance, reaction time and dual-task performance were tested before and after the 6-week period.

Static balance

The One Leg Standing Test was used with both the eyes closed and eyes open methods [17). The children were
asked to have arms akimbo when they raised their preferred leg with a 90-degree knee flexion and a neutral hip
position. The meaning of ‘preferred leg’ was explained to children as follows: “Think about your legs and decide
which one is better to stand on”. When the other leg was raised from the floor, a stopwatch was started. When there
was any change in the position of the lifted foot, any movement of the foot fixed on the floor or any change in
the hand positions on the hips, the stopwatch was stopped. The test position was repeated with the eyes closed.
The children were first asked to take the same position with their eyes open. When the children closed their eyes,
the stopwatch was started, and when they opened their eyes or showed the other criteria mentioned above for the
eyes-open test, the time was stopped. The children were barefoot in both tests, and both legs were tested. The test
was conducted twice, and the longest duration was recorded and used for the analysis in both the eyes open and
eyes closed conditions [17].

Dynamic balance

The Functional Reach Test (FRT) was used to measure the dynamic balance of the children in a barefoot condi-
tion [18]. The children were asked to stand next to the wall with their right side and extend their right arm with a
90-degree shoulder flexion. They were then asked to reach with their arm as far as possible without losing balance,
taking a step or touching the wall. A vertical band was placed on the wall to inform the children to hold their
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fingers behind this band as a starting position. The children were asked to try to perform the movements in the
instructions three times, and the average distance was recorded in centimeters [18].

Reaction time

The Ruler Drop Test was performed for this part of the testing process [19]. A 50-cm ruler was used in the test.
The children were asked to sit on a chair with their mid-prone position and a 90° elbow flexion. The ruler was
left with its zero point as a border for the fingers and then dropped between the two fingers. The children were
asked to catch the ruler as quickly as possible, and the distance was recorded in centimeters. The test was repeated
three times for both hands, and the average value of the three measurements was recorded. The reaction time was
calculated as a function of distance with the formula in free fall under the influence of gravity (4 = % gt) 1191.

Dual-task performance

The Timed Up and Go (TUG) test was used to investigate the motor skill of the children. While doing this task,
the children performed a cognitive skill as the second task [20]. Counting animal names were used as the cognitive
skill. Before starting to test dual-task performance, the teachers confirmed that the children knew multiple animal
names, and the researchers also checked that all children who were included in the study knew animal names.
For the Timed Up and Go test, a 3-meter pathway was marked with a red masking tape. The TUG test was
administered using two standard chairs, and the children were asked to walk at a speed of their preference. At the
same time, they were asked to say as many animal names as possible. They were then asked to say the names of
four-legged animals to increase the challenge level in the dual-task measurement test. The time for the children to
complete the test and the number of the animals they counted were recorded [20].

Intervention group

The exercise program was implemented individually so that every child could be included in the exercise under
the supervision of the physiotherapist specializing in pediatric physiotherapy (T Obuz). The physiotherapist had
experience with children both with and without disabilities. While planning the exercises for this age group, she
visited kindergartens and tried to find the right exercise schedule with a suitable Pilates ball. All exercises were
performed with the same blue Pilates ball. The size of the ball was chosen as a diameter of 22 inches, which is a
commonly preferred size for children, according to the age range of the included children. This size allows children’s
feet to touch the floor when they sit on the ball [12).

Before starting the exercise sessions, the children were informed about the exercises to be performed with the
Pilates ball and the benefits of these exercises. Each session started with 5 min of warming up and ended with 5 min
of cooling. Both warming and cooling involved stretching exercises for different muscles. In between, the exercise
phase was applied for 30 min. Thus, the total duration of the session was 40 min. The children in the IG were
involved in this 40-min program twice a week for 6 weeks.

Many motor skill measurement criteria, such as balance, coordination, speed and agility with some sensory input
(e.g., proprioceptive, visual), were included in the exercise program in a planned schedule with specific number
of repetitions. According to the child’s performance and motivation, the number of repetitions were 6-8 in the
first weeks and 8-10 in the last weeks. While the children were doing the exercises, they were asked to count
numbers, the names of their body parts and the colors or furniture items in the environment to motivate their
active participation and integrate motor and cognitive tasks in a disciplined manner. The exercises applied in IG
are shown in Table 1.

Control group

The children in CG were not included in this exercise program, but they were included in the first and final tests.
The exercises and tests were carried out in the kindergartens of the included children. The children in both

groups were able to engage in all routine game-playing and other activities in the kindergarten. At the end of the

6 weeks, all evaluations including the tests in the outcome measures were applied among all children again.

Statistical analysis
SPSS 25.0 program was used to analyze the data obtained from the children included in the IG and CG.

The distributions of the children in IG and CG according to their sociodemographic characteristics, sports
activities and status of wearing glasses were determined by frequency analysis. Descriptive statistics such as mean,
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Table 1. Exercises applied in the intervention group.

Exercise program with Pilates ball

Warming and cooling exercises

— Stretching of upper limb muscles on ball
— Stretching of lower limb muscles on ball
— Stretching the trunk muscles

0-2 weeks 3-4 weeks 5-6 weeks

— Range-of-motion exercises on ball In addition to the first 2 weeks’ exercises: In addition to the first 4 weeks exercises:

- Sitting on ball and looking in different directions — Sit-ups on ball — Squat with Pilates ball

(up, back,down) — Reaching objects while sitting on the ball —Tandem walking while carrying ball

— Functional activities on the ball - Bouncing the ball — Catching the ball being thrown from different

— Bridge on the ball — Walking while carrying the ball in a figure 8 (using  directions

— Throwing the ball to each other two chairs) —Tandem standing while holding the ball with eyes
—Rolling the ball on the wall —Tandem standing while holding the ball closed

- Walking while carrying ball

standard deviation, minimum and maximum values for the anthropometric measurements, One-Leg Static Balance,
FRT, reaction time and dual-task scores of the children in the IG and CG and 95% CI values for the means are
presented.

The normality of the distribution of the collected data was examined with Shapiro-Wilk test, and it was
determined that the data did not fit normal distribution. For this reason, Wilcoxon test, which is a nonparametric
test, was used in the intragroup comparisons of the first and last measurements, and Mann-Whitney U test was
used for the intergroup comparisons.

Results

Sociodemographic characteristics of the children

No significant difference was found between the IG and CG based on their mean ages, which were 60 & 6.69 months
in IG and 58 + 6.81 months in CG (p > 0.05). Mean BMI values of the children were 13.57 & 2.18 kg/m?
in the IG and 13.20 £ 1.44 kg/m? in the CG, which were not significantly different (p = 0.573 and p > 0.05).
The sociodemographic characteristics of the children are shown in Table 2. The distributions of the children in
both groups were similar in terms of their sex, onset of walking, duration of going to kindergarten and number
of siblings (p > 0.05). The education statuses of the parents of the children were significantly different between
the two groups (p < 0.05). Accordingly, the rates of those with a university-level degree for both the mother and
the father were higher in the IG. As shown in Table 3, no children had athletic activity, a history of surgery or
medication use. Three children in the IG and one child in the CG wore eyeglasses (Table 3).

Dynamic and static balance

Table 4 shows the results of the children in the static and dynamic balance tests. The results of both balance tests
were similar at the beginning of the study (p > 0.05). After 6 weeks, the static balance scores significantly improved
within the groups in both the eyes closed and eyes open tests (p < 0.05). In the intergroup comparisons, the static
balance scores in the IG improved significantly more than those in CG (p < 0.05). There was no significant change
in the Functional Reach Test as a dynamic balance test (p > 0.05).

Reaction time and dual-task performance

Reaction time significantly improved in both groups after 6 weeks (p < 0.05), although the difference between
the groups was not significant (p > 0.05; Table 5). Dual-task performance significantly improved in both groups
after 6 weeks (p < 0.05), with a more significant improvement seen in the IG than the CG in the scores for both
counting names of any animal and counting names of animals with four legs (p < 0.05; Table 6).

Discussion
The results of this study showed that a 6-week exercise program with a Pilates ball increased the static balance and
dual-task performance of the preschool children who were included. Although there was progress in timing in the
dynamic balance and reaction time tests in both groups, there was no significant difference between the two groups.
Thus, our hypothesis was partially confirmed.

The exercise program implemented in this study aimed to produce positive results based on the involvement
of a physiotherapist and the use of a Pilates ball. The intervention was 40 min per session, with two sessions per
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Table 2. Sociodemographic information of the children.

Variables Intervention (n = 32) Control (n = 30) X2 p-value
Total n % n %

Gender

Female 16 50.00 16 53.33 0.069 0.793

Male 16 50.00 14 46.67

Onset of walking (months)

<12 6 18.75 3 10.00 L 1
13-14 24 75.00 24 80.00
>15 2 6.25 3 10.00

Duration in kindergarten (months)

<12 9 28.13 11 36.67 2.628 0.269
13-35 16 50.00 9 30.00
>36 7 21.88 10 33.33

Mother education status

Secondary 5 15.63 8 26.67 8.205 0.017%
High school 12 37.50 18 60.00

University 15 46.88 4 13.33

Father education status

Secondary 6 18.75 4 13.33 12.584 0.002f
High school 11 34.38 23 76.67

University 15 46.88 3 10.00

Siblings (n)

0 6 18.75 2 6.67 * ¥

1 25 78.13 24 80.00

2 1 3.13 4 13.33

fp < 0.05.

£The assumptions of the Chi-square test could not be met.

Variables Intervention (n = 32) Control (n = 30) X2 p-value

n % n %

Athletic activity
None 32 100.00 30 100.00 ¥ 1

Use of eyeglasses

Yes 29 90.63 29 96.67 - 0.6137
No 3 9.38 1 3.33

Surgery

None 32 100.00 30 100.00 ¥ 1

Use of regular medication

None 32 100.00 30 100.00 * ¥

p <0.05.

T Fisher exact test is used.
#The assumptions of the Chi-square test could not be met.

week for 6 weeks; it was planned and implemented based on the information reported in previous studies. In the
literature, although there are reports of exercise or physical activity programs that were implemented for longer
periods, 6-week programs have also been effective [9,21,22]. Considering the duration of every exercise session,
preschool children may have difficulties adhering to longer programs. Given the exercise frequency of the program
implemented in our study, it was at the lower limit based on the ideal recommendation of 3 days a week [9].
Although the scores of the children in our study in the One Leg Standing Test (both eyes open and eyes closed
conditions) improved in both groups after 6 weeks, these results showed more improvement in the IG according to
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Table 4. Single leg standing and functional reach test in the children of intervention and control groups (n = 62).

Single leg Group Pre-test P1 Post-test P2 P3
standing X+5(95% CI) min-max X+5(95% CI) min-max
Eyes open (R) Intervention 6.72 + 5.42 1.72-23.4 0.844 13.65 + 7.17 2.7-32.11 0.0157 0.0007
(4.77-8.68) (11.07-16.24)
Control 6.43 £ 5.37 1.01-23.45 11.14 £ 10.16 2.88-36.42 0.000t
(4.43-8.44) (7.35-14.94)
Eyes open (L) Intervention 5.31 +3.57 1.5-13.98 0.757 11.12 £ 5.45 2.57-23.3 0.014% 0.000t
(4.03-6.6) (9.15-13.08)
Control 5.54 + 4.67 0.96-19.48 9.32 +8.89 1.72-29.86 0.0007"
(3.79-7.28) (6-12.64)
Eyes close (R) Intervention 1.78 + 1.28 0.7-6.44 0.108 2,53 +1.77 0.7-8.04 0.016" 0.0007"
(1.32-2.24) (1.89-3.17)
Control 1.35+0.89 0.5-4.01 1.66 + 1.3 0.63-5.72 0.001%
(1.01-1.68) (1.17-2.14)
Eyes close (L) Intervention 1.39+0.88 0.3-3.28 0.402 201+1.4 0.59-7.72 0.028" 0.000"
(1.08-1.71) (1.51-2.51)
Control 1.23+£0.92 0.5-4.9 147 £1.14 0.6-5.6 0.002f
(0.89-1.57) (1.04-1.9)
Functional reach  Intervention 17.06 + 1.7 13.33-20 0.377 17.26 + 1.67 13.66-21 0.211 0.057
test (cm) (16.45-17.67) (16.66-17.86)
Control 16.99 + 2.04 14.33-25.33 17.04 + 2 14.33-25.33 0.433
(16.22-17.75) (16.29-17.79)
tp < 0.05.

L: Left; pq: First measurement, comparison between the groups; p,: Second measurement, comparison between the groups; ps: Comparison within the groups from first to second
measurements; R: Right.

Table 5. Reaction time test in the children of the intervention and control groups (n = 62).

Reaction time Group Pre-test P1 Post-test P2 P3
X+5(95% CI) min-max X+5(95% CI) min-max
Right Intervention 32.21 +6.96 22.33-44 0.778 28.87 £ 6.26 17-42 0.978 0.002f
(29.7-34.72) (26.62-31.13)
Control 31.13+5.26 19-42 28.62 +£5.78 19-41 0.0007
(29.17-33.09) (26.46-30.78)
Left Intervention 32.76 + 6.45 20.33-44 0.226 28.67 £ 5.82 15-41.33 0.064 0.000t
(30.43-35.08) (26.58-30.77)
Control 34.89 + 5.86 19.33-46.66 31.5+6.19 17-43 0.0007
(32.7-37.07) (29.18-33.81)
Tp <0.05.

ps: First measurement, comparison between the groups; p,: Second measurement, comparison between the groups; ps: Comparison within the groups from first to second measurements.

the intergroup comparisons. This indicates that exercises conducted with a Pilates ball had a positive effect on the
static balance of the children. No study in the literature has shown the effects of a regular exercise program on the
balance of preschool children [9). Supporting our result, Pujianto e 2/. found that more physical activity improves
static balance skills in early childhood [23]. Thus, it is possible that the children who were included in our study
already engaged in physical activity when playing games, so their balance improved, and the individual exercises
presented an opportunity to increase their physical activity levels.

It is known that static balance is an important parameter for fundamental motor skills, and reference values are
determined for various age groups of children. By following these values, information about children’s motor skills
is obtained. Higher levels of motor skills contribute to the physical, cognitive and social development of the child,
and an active lifestyle is supported by participation in sports in later years [24-26].

There was no significant improvement in the dynamic balance results according to the Functional Reach Test. It
was thought that various exercises performed on a ball or exercises for balance performed by carrying the ball and
doing exercises on the ball could improve the dynamic balance of children. Similar to our study, Donath et 4. [11]
investigated the effectiveness of activity cards and exercise practice for preschool children in kindergartens. In their
study, 107 children were in the intervention group, and 107 others were in the control group. This intervention
was applied 15 min a day for 7 months, and the dynamic balance of the children did not improve. There was no
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Table 6. Dual-task performance in the children of the intervention and control groups (n = 62).

Dual Task Group Pre-test p1 Post-test P2 p3
X+5(95% CI) min-max X=+5(95% Cl) min-max

Aniamls Intervention 3.69 + 1.23 2-7 0.879 4.78 + 1.34 3-9 0.043 0.0007

counted (n) (3.24-4.13) (4.3-5.26)

Control 3.6 +0.86 3-6 4.1+0.92 2-6 0.0017

(3.28-3.92) (3.76-4.44)

Duration of Intervention 14.59 + 3.16 7.14-23.38 0.115 14.13 £ 2.7 9.18-20.31 0.007F 0.0897

counting (13.45-15.73) (13.16-15.11)

animals Control 13.59 + 2.61 9.21-19.16 12.25 + 1.66 9.17-15.13 0.004t
(12.62-14.57) (11.63-12.87)

Animals who Intervention 3.31+0.93 2-5 0.167 4.59 + 1.01 3-7 0.006" 0.0007

have four limbs (2.98-3.65) (4.23-4.96)

counted (n) Control 2.97 +0.96 1-5 3.87 + 1.01 2-6 0.000f
(2.61-3.33) (3.49-4.24)

Duration of Intervention 16.46 + 3.29 9.81-22.17 0.155 15.88 + 2.74 10.12-20.17 0.0467 0.023f

counting (15.27-17.65) (14.9-16.87)

a"'m?'s who Control 15.17 + 3.29 9.56-20.03 1438+ 2.5 10.21-17.63 0.0221

have four limbs (13.94-16.39) (13.44-15.31)

counted

Tp <0.05.

p1: First measurement, comparison between the groups; p2: Second measurement, comparison between the groups; p3: Comparison within the groups from first to second measurements.

comment by the authors on why no improvement was observed. It is known that exercises improve dynamic balance
at older ages [27]. Therefore, the age factor may be the reason for differences between reports on adults and those on
children, and exercise training for young children may be insufficient to affect their dynamic balance [27-29]. More
studies with longer follow-up are needed.

In this study, there were significant improvements in the reaction time of the children in both the IG and the
CG. However, there were no significant differences between the two groups. Studies have shown that reaction time
is an interesting measurement because it shows the capabilities of the neuromuscular system [30,31]. In a previous
study, significant improvements were observed in the reaction time of children aged 6-8 years who received aerobic
gymnastics training 3 days a week for 8 weeks. Gymnastics movements are more complex than running or walking.
These complex movements stimulate the brain to work harder because they require both hand coordination and
hand—eye coordination [32].

Moreover, different types of exercise also shorten the duration of reaction time for different age groups (33,34]. In
another study, researchers stated that preschool children who participated in an exercise program including various
motor skills had a better ability to maintain attention than those who were physically inactive. Their findings
highlighted that exercise requiring motor control is more likely to increase sustained attention for the next cognitive
task because the prefrontal brain regions involved in sustained attention are activated after exercise [34].

Considering all this information, the intervention in this study was expected to affect reaction time. Although
this is among the pioneering studies aimed at shortening the period for this age group, it may be that the training
period of 6 weeks is too short or the frequency of the sessions per week was insufficient. Another reason may be
that the age group included in this study was younger than those in the literature, and different age groups may be
more resistant to exercise, contrary to what is expected. Therefore, more research is needed for this parameter.

The concept of social ambulation refers to the ability to adapt walking to environmental needs. Including obstacles
in the walking path or adding cognitive skills to walking is more difficult, especially for preschool children (41. The
ability to control attention on the target and the ability to select information from sensory input enables children
in the 5- to 6-year age group to perform two tasks simultaneously in their daily activities. Activities such as walking
and carrying a tray at the same time are examples of dual tasks [35]. In another study, cognitive intervention and
motor intervention simultaneously enabled better performance of a given task, but a lower level of alpha activity was
found in the frontal brain areas during walking. This was indicative of increased cognitive load on the prefrontal
cortex during dual-task walking [36].

In our study, counting as many animals as possible during the TUG test was applied as a part of the measurement
of dual task performance. To make this measurement more challenging, the children were asked to count the names
of four-legged animals. When the time taken for the children to complete the TUG test and the numbers of animals
they counted were recorded, it was observed that the children in the intervention group had more successful results.
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McNeill ez al. (37) stated that physical activity and cognitive development show parallelism in preschool children [37).
Similarly, exercise has been shown to have cognitive benefits, and these benefits were reported to be permanent [36].
Because there is no study in the literature to which the present results can be compared, the findings of this study
related to dual-task performance will play a guiding role in the literature. An important result of our study was that
the exercise program applied with a Pilates ball accompanied by a physiotherapist improved this complex gait in
the preschool-age participants.

The children enjoyed the Pilates ball exercises in this study. The children’s teachers stated that the children
showed their enjoyment in the sessions through various expressions. Although it was difficult at first to control
them in some movements performed on the ball because they made sudden movements, the children’s postural
reactions were good in terms of performing safe movements. Even though they occasionally fell off the ball, they
thought it was a fun game, so they stood up again, laughing, and continued their exercises. The children had fun
with these exercises, used their creativity and became physically active. To contribute to children’s development, we
recommend that exercises with a Pilates ball be applied among kindergarten children.

A limitation of this study is that the assessments and interventions were conducted by the same physiotherapist.
Thus, there was no blinding of the assessments. Another limitation was that children’s level of physical activity in
the two groups may not have been similar due to the inclusion of different kindergartens and teachers, as well as
the different schooling hours of the kindergartens in terms of activity schedules, such as evenings and weekends.
Lastly, parents’ education level were different in the groups. These limitations may have affected our results.

Conclusion

There is a limited number of reports on a structured exercise program for preschool children in the literature. This
study explored whether exercise awareness gained at a young age would be permanent. A healthier lifestyle in terms
of exercise habits formed in earlier years will make an important contribution to the prevention of various diseases
in both childhood and adulthood and support better motor skills and participation in sports. More randomized
controlled studies with blinded assessors should focus on the effects of exercise programs in preschool children on
their gains in future years.

Summary points

e Exercise is an important habit for all individuals to prevent chronic disease.

e Study of lifestyle interventions, including exercise during the preschool period, are limited in the literature, and
this study aimed to show the effects of an exercise intervention for this developmental period.

An exercise program with a Pilates ball is presented for preschool children.

The preschool children who participated in this study experienced exercise.

Some benefits of exercise on static balance and complex motor skills were shown.

More research including longer study periods is needed to understand further the effects of exercises on the
motor skills of preschool children.
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