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Izmir. Body mass index (BMI) was calculated by using weight in kg
unit and height in meter unit. Data analyzed by SPSS 11.0 package
programs. Correlation and crosstabs analyses were also used in the
research. It was determined that there was no relationship between
body mass index values and the left and right flexibility values of
the subjects. While obesity is linked to physical fitness in
accordance with several studies and tests, the present study and
previous studies state that flexibility and obesity have no meaningful
association. Even though overweight constitutes physical difficulties
for children, it does not cause a significant problem in terms of
physical flexibility.

1. Introduction

Obesity is a prevalent health problem of today’s world. Obesity, which is proved to be a processor of several
diseases, is a serious health problem that is on rise. Especially, obesity is very common in developed countries [1].
Moreover, childhood obesity, which is also prevalent in developed countries, constitutes an important threat to human
health, too [2]. In the past years, the rate of people that take part in physical activities fell considerably and the number
of people who prefer a sedentary lifestyle have increased. This recent lifestyle threatens public health severely because
of its possibility to result in hypertension, obesity, muscle atrophy, cardiovascular disease [3,4,5].

The main cause of obesity is generally explained as energy intake being more than energy consumption.
Inheritance is a common cause of obesity. As for other factors, imbalanced nutritional behaviours, lack of physical
activity and sedentary lifestyle are the major influences [6].

There is a suggested relationship between obesity and physical fitness. Several studies in literature stated a
significant association through physical tests and BMI calculations of test participants. Yet, flexibility is an exceptional
factor. Sit and reach tests assess the level of flexibility and majority of studies suggest that there is no meaningful
relation between BMI and flexibility.
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1.1. Childhood Obesity

Along with obesity, childhood obesity is also a severe epidemic. The rates rose significantly in the past few
decades. For instance, the number of obese children was nearly more than 42 million in 2010[2]. This increase is
observed commonly in developed countries. In addition, studies in developing countries such as India also show similar
results [5,6,7,8,9]. In short, childhood obesity can simply be defined as having excess body fat [2]. According to
statement of The Center for Disease Control and Prevention, a person is overweight if there is the 95™ percentile of BMI
(Body Mass Index). According to European researchers identification of overweight can be explained as the 85%
percentile of BMI and obese as the 95™ percentile of BMI [10,11,12].

Sedentary lifestyle is considered as one of the major influences of obesity. For instance, according to some
studies an additional hour spent in front of a television increases the risk of becoming obese by 2% [13]. This is an
important percentage since the habit of watching television has become very common with children and teenagers
[13,14]. The prevalence of these type of behaviours cause the tendency towards physical activity to decrease
significantly [2]. Thus, the less physically active the person is in childhood, the more they lean towards a sedentary
lifestyle in adulthood.

Childhood obesity may be triggered by several factors. In order to ensure a healthy development process, It is
important for a child to have a physically active life. Therefore, participating in physical activities is a definite must for
children. Findings suggest that exercising on a regular basis especially between the ages of 8 and 12 is very effective for
avoiding the disease [15]. Nutritional factors are quite important for the prevention of obesity. When a person is
surrounded by healthy food options, it is a positive influence on eating habits. Another factor, fast food, is frequently
linked to obesity because of the inadequate nutritive values and high calories they contain. It is especially a common
influencer for obesity because they fast food is easily accessible, attractive for children and considerably cheap [16].
The factor of snack food consumption is also examined as an obesity trigger yet there is no concrete evidence that
proves the direct relationship [13]. Basal Metabolic Rate (BMR) is also suggested to play a role in the occurrence of
obesity. BMR can be defined as the amount of energy body during rest. However, the literature doesn’t indicate a direct
relation between BMR and obesity [13, 2].

1.2. Flexibility

Flexibility, being a significant element in terms of physical fitness, is influential in the avoidance of orthopaedic
problems. Flexibility of all body parts including legs, lower back and shoulders is important for the prevention of
musculoskeletal injuries. In the period of adolescence, the skeletal growth rate is higher than soft tissue growth and thus
increases tightness. For instance, the feet and hands grow rapidly, then the calf, forearms, hips and chest, and the
shoulders at last follow. Therefore, young people may experience having large hands and feet compared to the other
parts of their bodies. Similarly, legs may have a higher growth rate compared to the trunk during the period between
childhood and adolescence, resulting in having very long legs. This significant growth in skeletal system causes soft
tissue to be tighter. The daily life habits also affect the muscles including hamstring. Hamstring is a muscle that is likely
to experience this tightness in the period of adolescence [17]. Sedentary life style, spending too much time sitting in
front of a television or desk cause the hamstring to stay shortened. In case the sedentary behaviours continue for a long
period, the hamstring may adjust its current state [18].

2. Material and Methods
The sample consisted of individuals aged 10 and 12 ages. The sample includes 105 students residing in Izmir.
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2.1. Data Collection Tools

Height measures of individuals were recorded by a height measuring scale in Imm precision. Weights were
recorded by an electronic weighing machine. Body mass index (BMI) was calculated by using weight in kg unit and
height in meter unit. The following formula was used to calculate BMI. BMI (kg/ mt?) = Weight (kg) / Height? (mt?).
Subjects were supine, the knees were twisted 90 degrees, the hands were on the nape and the soles of the feet were in
contact with the ground, and the command was repeated for 30 seconds. The number of sit-ups they could repeat within
30 seconds was recorded. The left and right sit-up dimensions of the subjects were recorded with the sit and reach the
device. Firstly, the students were able to extend their right feet to the instrument in the sitting position, and their left feet
would get in contact with the ground bent over the knee. Then the students were asked to stretch their hands to the front.
The best value is saved after this operation has been done twice. During flexing, attention was paid to the non-twisted
state of the right knees of the students. The same procedure was performed in the left foot and the values were recorded.

2.2. Data Analysis
Data analyzed by SPSS 11.0 package programs. Correlation and crosstabs analyses were also used in the
research. Correlation and some variables have been found to be related to each other (P < 0.05).

3. Results
Table 1 shows the participants' physical properties and measured test values.

Table 1: Physical characteristics of the participants and measured test values

Variables N X SD
Age (year) 105 11,47 0,889
Height (cm) 105 156,98 9,908
Weight (kg) 105 54,17 14,864
BMI (kg/m?) 105 225 3,527
Left Flexibility 105 18,74 6,458
Right Flexibility 105 19,18 5,896

Table 2: Relation between measured test values of participants and BMI values

Variables N X SD BMI (kg/m?)
1-BMI (kg/m?) 105 225 3,53 1

3-Left Flexibility 105 18,74 6,46 ,106
4-Right Flexibility 105 19,18 5,90 ,001

** Correlation is significant at the 0.01 level

HO: There is no correlation between body mass index values and the left flexibility values of students. The
significant value was greater than 0.05 (0.283 >0.05).In this case, the hypothesis HO cannot be rejected. As a result of
this analysis, it was determined that there was no relationship between body mass index values and left flexibility values
of the subjects.

HO: There is no correlation between body mass index values and the right flexibility values of students.
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The significant value was greater than 0.05 when viewed. (0.994> 0.05)
HO hypothesis cannot be rejected. As a result of this analysis, there was no correlation between body mass index
value and right flexibility values of the subjects.

Table 3: Distribution of BMI values according to age(Age * BMI Crosstabulation)

BMI
18.5 and below 18.5-24.9 25.5-29.9 30-34.9 Total
Age 10 9 15 3 1 28
12 6 57 12 2 7
Total 15 72 15 3 105

When we look at the table, it was observed that 15 of the students evaluated were in thin weight class. (Nine
people out of fifteen people were ten years old and six were twelve years old.) It was observed that 72 of the students
evaluated were in normal weight class. (Fifteen out of seventy-two people were ten years old and fifty seven were
twelve years old.) It was observed that 15 of the students evaluated were in overweight class. (Three out of fifteen
people were ten years old and twelve were twelve years old.) It was observed that 3 of the students evaluated were in
first degree obese class. (One out of three people were ten years old and two were twelve years old) Finally there are no
second degree obese and morbid obese individuals among 105 students.

Table 4: Distribution of left flexibility values according to BMI values (BMI*Left Flexibility Test Crosstabulation)

Left Flexibility
0-9 10-19 20-30
Total
18.5 and below 2 8 5 15
BMI 18.5-24.9 4 28 40 72
25.5-29.9 1 7 7 15
30-34.9 0 1 2 3
Total 7 44 54 105

Of the 15 students whose body mass index was weak, 5 of them had normal left flexibility values, 40 of 72
students with normal body mass index had normal left resilience values, and 7 of the 15 students with body mass index
had normal left flexibility values. 2 students out of 3 that had 1st degree obese BMI had normal left flexibility values. In
total, 54 out of 105 subjects had normal left flexibility values.

Table 5: Distribution of right flexibility values according to BMI values
( BMI*Right Flexibility Test Crosstabulation)

Right Flexibility

0-9 10-19 20-30 Total
18.5 and below 1 8 6 15
BMI 18.5-24.9 2 28 42 72
25.5-29.9 1 7 7 15
30-34.9 0 2 1 3
Total 4 45 56 105

Asian Exercise and Sport Science Association

e www.aesasport.com

N [ 149


http://www.ijaep.com/

International Journal of Applied Exercise Physiology www.ijaep.com VOL.8 (4)

Of the 15 students whose body mass index was weak, 6 of them had normal right flexibility, 72 of them had
normal right flexibility, 42 of them had normal right flexibility, 15 of body weight index had normal right flexibility, 7
of them had normal right flexibility, and 1 student of 3 students with 1st degree obese BMI showed normal right
flexibility values. In total, 56 of the 105 subjects had normal right flexibility values.

4. Discussion

The physical fitness and obesity relationship is studied in various researches. Yet, the studies fail to meet at an
agreement in terms of defining the term “obesity”. This situation prevents the studies to meet at a common ground [19,
20]. According to The International Obesity Task Force (IOTF), the body mass index (BMI) is a reliable adiposity
index and the organisation suggests the use of BMI for determining obesity in children and adolescents [20, 21, 22].

One study in Brasil, which aimed to determine a specified relationship between BMIs and growth charts of
gender and age, 519 students between the ages of 7 and 15 were examined. The subject group consisted of both normal
weight and overweight students. Various types of tests were conducted including the sit-and-reach test that assesses
physical flexibility. In this test, students sit and outstretch their legs. In this process, it is essential to support the sole
part of the feet with a box. The students stretch out in the direction of their feet with their hands, bending their trunk.
The purpose is to determine the maximum distance the students can reach and estimate the level of flexibility. As the
result, flexibility levels were found to be not dependent on BMI. This result matches the previous studies [23, 25].
However, the general result demonstrated that overweight students did not perform as well as normal weight students in
the tests excluding the sit-and-reach test and medicine ball throw test [24]. The negative correlation between flexibility
and obesity that was found in a study also matches the results of the study of Tokmakidis et al.(2006) The study was
conducted on 709 Greek primary school students, consisting of 8.9+1.6 years mean age. While 59.4% of the subject
group were normal weight students, 25.8% were overweight and 14.8% were obese students. 5 types of tests were
applied to all participants, including the sit-and-reach test. While the tests indicated a significant relationship between
BMI and fitness tests, flexibility was found to be independent from BMI. This result applied for both males and females
[23]. The findings of the study that was conducted by Stanislaw et al. is consistent with the result of our present study.
The study of Stanislaw et al. examined the relationship between obesity and physical fitness on Polish students from
various ages. The results showed a negative relationship in general except for the sit and reach tests that assess the
physical flexibility. In addition, a positive relationship was found between flexibility and body hip ratio. Similar results
were found for each age group [24].

Fogelholm et al. (2008) examined the relation between BMI and physical fitness in 2266 adolescents of 15-16
ages. In total, 29.1% of the subject group was overweight, meaning they had a BMI over 85" percentile. Seven types of
tests were applied including the sit-and-reach test. Overweight was determined to be an influential factor in the tests
excluding the sit-and-reach test. No significant link was found between flexibility and overweight [25].

In Mumbai, a research that consisted of 300 adolescents between the ages of 10 and 19 examined the BMI and
hamstring flexibility relation. In the study, the link was determined to be quite insignificant [18].

5. Conclusion

While obesity is linked to physical fitness in accordance with several studies and tests, the present study and
previous studies state that flexibility and obesity have no meaningful association. Even though overweight constitute
physical difficulties for children, it does not cause a significant problem in terms of physical flexibility.
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