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Abstract

The aim of this study is to determine the physical fitness levels of individuals with autism by comparing them
with individuals in the early and middle adolescence periods with normal development and the needs of the
individuals with autism in terms of physical fitness. This study is carried out at the Selguklu Autism Foundation,
which is the largest autism education center in Turkey. It is carried out in this center with autistic individuals
aged 10-17 who have received sports training for at least one year, and randomly selected individuals between
the ages of 10-17 who do not do sports and show normal development. In this study, the cross-sectional survey
model, one of the survey models, is used. The physical fitness levels of individuals with and without autism
participating in the research are determined by the Brockport Physical Fitness Test developed by the State
University of New York and some motoric test batteries. The t-test for the difference between arithmetic means
in independent groups is used. The other measurement is the non-parametric Mann Witney U test. According to
the study findings, a high level of significant difference is found between BMI, triceps, calf, right and left hand
grip, back strength, trunk lift, long jump and one mile running values in both t-test and Mann-Whitney U results
in early and middle adolescence periods. As a result, according to Brockport test values, it shows that all values
of individuals with autism are physically behind the individuals with normal development. These results show
that individuals with autism are shorter in stature, have higher body weights and have higher BMI values than
individuals with normal development.

Keywords: Autism, Physical Fitness, Early Adolescence, Middle Adolescence

1. Introduction

Autism is a disorder that appears in the early developmental stage and manifests itself with limited regenerative
behaviors, inadequacy in social interaction and communication skills (Edition, 2013). According to data from the
US Department of Health, one out of every 88 school-age children is diagnosed with autism today. The
incidence of autism is 3-4 times higher in boys than in girls, and today one out of every 54 boys is at risk of
autism. Considering the data of the Autism Platform, it is accepted that there are approximately 550,000
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individuals with autism in Turkey and around 150,000 children with autism in the 0-14 age group (ODFED,
2018).

Individuals with autism usually have delays in their movement skills (Reid & Collier, 2002). The weak
movement skills seen in people with ASD may negatively affect various emotional, social and behavioral
developments of these individuals. However, low mobility skills can reduce participation in physical activity and
different components of physical fitness (Haga, 2008; Lopez-Williams et al., 2005). While reducing the inactive
lifestyle that causes health problems in children with ASD, it is important to increase the variety of activities in
order to improve the physical activity levels, motor skills and physical fitness levels of these children (Pan,
2011). Individuals with autism may have serious deficiencies in fine and gross motor skills (Obrusnikova &
Miccinello, 2012). Exercise improves the motoric features of individuals with autism, reduces repetitive
behaviors, increases eye contact and provides benefits in many areas such as social interaction. It positively
affects the life skills of the individual, reduces attention deficit and prevents tantrums (Beyoglu, 2017;
Obrusnikova & Miccinello, 2012; Otizmvakfi, 2021; Tohumotizm, 2018, 2020). Considering all these benefits, it
is seen that sports and education are a positive alternative in most aspects for children with autism in adolescence
(Erol & Akgin, 2018).

Adolescence; biological and physical development, social and mental maturation, physical growth, and sexual
development are the transition period from childhood to adulthood (Aslan & Kog, 2018; Parlaz et al., 2012).
Adolescence periods have been defined in certain age ranges in some studies. According to the World Health
Organization, the age group of 10-19 years is determined as "adolescence" (WHO, 2003). UNICEF, on the other
hand, defined the early adolescence period as between the ages of 10-14 and the late adolescence period as
between the ages of 15-19 (UNICEF, 2011). However, the most accepted definition of adolescence emerged by
dividing adolescence into three parts. Adolescence is divided into three main parts as early, middle and late
adolescence (Ekeland et al., 2005; Pawlowski, 2008 ). They determined the age range of early adolescence as
11-13 years old for girls and 12-14 years old for boys; the middle adolescence period as 13-16 years old for girls,
14-17 years old for boys, and the late adolescence period as 16-19 years old for girls and 17-19 years old for
boys (Pawlowski, 2008). The popularity of studies on early and middle adolescence has been increasing in
recent years (Erten, 2021; Turan, 2021; Uzun et al., 2020; Yuan et al., 2022).

Early adolescence includes a process that causes rapid physiological and physical changes (increase in body
mass, increase in height, development of secondary sexual characters) and physical differences (Arikan et al.,
2013). Intense height growth in males occurs between the ages of 13-15.5 and an increase of 10-16 ¢cm occurs
per year. During the growth spurt, males may increase in height by 26-28 cm in total (Republic of Turkey,
Ministry of Health, 2009). In males, there is usually a 14-month delay in the greatest body weight gain followed
by the greatest height increase. This delay is the reason why the pre-adolescent growth period is two years longer
in boys (Filiz, 2004). This shows that early adolescence (11-14 years) can be considered as the period in which
physical characteristics change the fastest (Uzun & Boyali, 2020). In the middle adolescence period, however,
the increase in height leaves its place to weight gain and the growth rate starts to balance. The ability to learn
strength and movement gained at this age again provides the optimal conditions necessary for success in sports.
Middle adolescence is the period when motoric features are trained most intensively, coordinate and conditional
skills are taught intensively in equal weight. While the change in body weight is similar in girls and boys until
the age of 15, there are differences between the ages of 15-16. After the age of 16, the body weight of boys
increases at a higher rate than girls. A slight increase in body fat ratios up to the age of 16 in boys and a slow
decrease between the ages of 16-17 are observed. In girls, it is stated that there is a rapid increase between the
ages of 14-15 and differences after the age of 16 (Ziyagil et al., 2010). While there is a rapid increase in height
between the ages of 14-15 in boys and girls in middle adolescence, similar increases are observed between the
ages of 15-16. Especially in early and middle adolescence periods, physical activity and sports have a very
important effect on the physical development of adolescents (Uzun & Boyali, 2020).

Physical activity is very important for individuals who do not show as much as individuals with normal

development to lead a healthy life. (Rimmer & Braddock, 2002; Strong et al., 2005; Awamleh & Woll, 2014;
Huettig & Connor, 1999). Children and young people are required to participate in at least 60 minutes of
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moderate-intensity physical activity per day (Roehr, 2013). Participation in physical activities reduces body fat
in children, contributes to bone development, increases socialization, reduces depressive symptoms, increases
physical-physiological health and motor skills (Janssen & LeBlanc, 2010; Stanish et al., 2015). The
measurement of body functions, including daily physical activity and performance, is determined by physical
fitness. Body composition includes flexibility and muscular fitness (muscular endurance-muscle strength),
aerobic fitness (endurance-aerobic capacity). Therefore, physical fitness tests allow us to accurately check the
functional state of all these systems. Physical fitness is considered among the most important health-related
information tools (Ortega, 2008; Tyler, 2014).

It is stated that the physical activity and physical fitness levels of individuals with ASD are lower than their ND
peers, and the physical activity levels of individuals with ASD decrease more with increasing age (Pan et al.,
2016). Especially when compared to normally developing children, individuals with autism have more problems
with balance, gait, flexibility and movement speed (Dewey et al., 2007; Green & Tobin, 2009; Manjiviona &
Prior, 1995; Pace & Bricout, 2015). It is seen that the majority of 16 theses and 33 articles on the physical
activities of individuals with ASD in the world between 2004-2014 are concentrated in 9 countries such as the
USA, Turkey, Taiwan and Canada (Gorgin & Melekoglu, 2016). It is seen that most of the studies on
individuals with ASD are studies in the social field and generally applied to parents. Most other studies are
limited to physical activities and not physical fitness. For this reason, it is an important need to determine the
physical fitness of individuals with autism and to determine the differences between individuals with normal
development. The aim of this study is to compare the individuals with autism with the individuals in the early
and middle adolescence periods showing normal development and to determine the physical fitness levels and
the needs of the individuals with autism in terms of physical fitness.

2. Method

The research is designed in quantitative research methods. This study is carried out with the approval of the
ethics committee of Necmettin Erbakan University from the meeting numbered 03 on 18.12.2020 with the
decision number 2020/135.

2.1 Research Group

The research is carried out in Selguklu Foundation for Individuals with Autism, which is the largest autism
education center in Turkey. It is carried out with individuals with autism between the ages of 10-17 who have
received sports training for at least one year at the Selguklu Foundation for Individuals with Autism and
randomly selected individuals between the ages of 10-17 who show normal development and do not do sports. In
this study, the cross-sectional survey model, one of the survey models, is used. The physical fitness levels of
individuals with and without autism participating in the study are determined by the Brockport Physical Fitness
Test developed by the State University of New York and some motoric test batteries.

2.2. Data Collections

Borckport Physical Fitness Test: BPFT is developed by the State University of New York, supported by the
United States Department of Education, Office of Special Education and Rehabilitation Services, and as a
product of the "Project Target" (1993-1998). It consists of twenty-seven different tests. A personalized test
battery can be created according to disability and age groups. This test, which provides information about the
health-related physical fitness of individuals, is developed for children and youth between the ages of 10-17 with
and without disabilities. BPFT offers a wide variety of options for people with cerebral palsy, intellectual
disability, congenital deformity, spinal cord injury, amputation and visually impaired people. BPFT mandates
two tests for back and abdominal muscles to measure general muscle strength in children with mental or mild
physical disabilities. It is recommended to select some tests among the required test groups for body
composition, aerobic function and musculoskeletal function. Generally, 4-6 tests are considered sufficient for an
individual to measure physical fitness (Winnick & Short, 1999). In BPFT, musculoskeletal function (muscle
strength, endurance and flexibility), aerobic function and body composition can be evaluated and three or six
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tests are selected from each part. In this study, from BPFT Batteries; Age, height, weight, body mass index,
skinfold (triceps+calf) measurement, dominant hand grip strength for muscle strength, one mile run/walk test for
endurance, sit-reach and trunk lift tests are applied for flexibility abilities.

Height Measurement: The heights of the individuals participating in the study are measured with a height scale
with a precision of 0.01 cm. In the anatomical position, the bare feet are measured with the heels of the feet
together, their breath held, the head in a frontal plane, and the overhead tray at the vertex point. The
measurement taken is recorded in cm (Mackenzie, 2005).

Determination of Body Mass Index: The body mass index (BMI) formula (Body weight / Height* ) will be used
to determine the body mass index (Mackenzie, 2005).

Skinfold Measurements: Triceps skinfold measurement is taken over the triceps muscle between the shoulder tip
and the elbow, and the calf skinfold measurement is taken from the inside of the leg from the highest level of the
calf, with the knee flexed to 90° and placed on a raised surface (Winnick & Short, 1999).

Hand Grip: 1t is designed to measure hand and arm strength. During the test, the participant grasped the
dynamometer at a 45° angle from the body. The participant performed 3 trials and 30 seconds were given
between trials. The best score (kg) is recorded (Winnick & Short, 1999).

Trunk Lift: 1t is designed to measure flexibility and trunk extension. The participant is lying on the mat in a
prone position. With his feet on the ground at a certain point and his hands on the ground under the thigh, the
participant lifted his body above the ground. The movement is applied very slowly and in a controlled manner,
with the chin parallel to the ground. The person administering the test held the ruler 2.5 cm ahead of the line on
the ground at the level of the chin. The participant is given 2 attempts and the best score (cm) is recorded
(Winnick & Short, 1999).

Sit-Reach: 1t is designed to measure flexibility in the hamstring muscle. The participant is seated on the bottom
of the testing apparatus. The two legs are taut, the feet are positioned straight across at the end of the box. The
participant tried to make the highest degree on the measuring ruler with his arms tense palm facing down. At
least 1 second is waited for each stretch, and then the measurement is recorded. For this test, the measurement is
taken with a 30x30 flexibility test apparatus, which is the best shape. The participant is given 1 trial. Score (cm)
recorded (Winnick & Short, 1999)

Shoulder Stretch: It is designed to measure upper body flexibility. The participant extends one arm over his
shoulder to his back and tried to touch the fingertips of both arms with the cross arm coming from below from
behind. In the measurement, basically, the right or left arm is moved backwards over the shoulder. If the
participant touches their fingertips, it is considered valid, and if they cannot, it is considered insufficient. When
necessary, physical assistance and verbal instructions are given and the application is made (Winnick & Short,
1999).

Standing Long Jump Test: Standing on the non-slip floor, feet at the same level and behind the exit line of the
toes, an explosive move is made by bringing the arms forward in a horizontal manner, with the knees bent at 45
degrees, by jumping the farthest to balance the arms. It is realized that the athlete's feet fell together without
losing his balance. This test is repeated 2 times and the best result is recorded. The distance between the starting
line and the fall is evaluated as cm (Sipal, 1989).

Leg-Back Strength Test: Takkei mark back and lift dynamometer are used in the measurements. After warming
up for five minutes, the athletes placed their feet on the dynamometer bench with their knees bent and, with their
arms stretched, their back straight and their body slightly bent forward, pulled the dynamometer bar, which was
grasped with their hands, vertically using their legs with maximum force. This movement is repeated three times
and the best result (kg) is recorded for each athlete (Saygin et al., 2005).
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One-Mile Run Test: This test measures aerobic endurance. The goal of the test is to complete a mile in the
shortest possible time. For those who desire, walking is interspersed with running, but they are encouraged to
cover the distance as quickly as possible. The time is noted and completed in minutes and seconds (Winnick &
Short, 1999).

2.3.Data Analysis

SPSS 21 package program is used for all statistical analyses. Descriptive statistics are used to determine group
characteristics. The t-test for the difference between arithmetic means in independent groups is used. The other
measurement is the non-parametric Mann Witney U test. In addition, the percentage difference in the groups is
examined.

3. Results

Descriptive statistics and analysis results of the data obtained in the study are presented in tables.

Table 1: Comparison of physical feature measurements of individuals with normal development in early
adolescence (1) and groups of individuals with autism (2).

Variabl XI- Mann-

anavte  Group N Mean  S.D S.H Min. Max. vt P Whitney P
U

Age 1 23 1139 1,07 224 10 13

018 -054 95 251,500 972
(year) 2 22 1141 1,14 243 10 13

Height 1 23 148,00 11,44 238 128 169
(cm) 1,81 ,603 )55 245,000,855
2 22 146,18 8,50 1,81 126 164

Body 1 23 40,73 11,63 242 21,90 6230
weight -6,24

1,662 ,10 187,500  ,137

(kg) 2 22 4697 13,52 288 2340 70,00
BMI 1 23 1827 357 746 13,17 26,61 )
o 332,000 00%% 144000 013*
(kg/m?) 5 5y 2159 438 935 1474 2889 ;

**<0,01, * <0,05

According to the study findings, a high level of significant difference is found between BMI values in both t-test
and Mann-Whitney U results (table 1).

Table 2: Comparison of subcutaneous fat and paw strength measurements of individuals with normal
development in early adolescence (1) and groups of individuals with autism (2).

Variabl Mann-
“Z’s“ Group N Mean S.D S.H Min. Max. XI-X2 ¢ P Whitney P
U

Tricep 1 23 1433 5,61 1,17 5 25
s -3,583 -2,139 ,03* 162,000
2 22 1791 5,62 1,19 8 27

,03*

1 23 1433 528 1,10 5 23
Calf

-4,765 -2,793 ,00** 143,500 ,01*
2 22 19,09 6,14 1,31 9 33
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Rieh 23 1909 477 99 770 289

ght 8,210 6,310 ,00** 42,000 ,00*

hand *
22 1088 383 .82 560 176

Left 23 1826 507 105 g40 280

e 8,002 5,741 ,00%* 56,000 ,00*

hand *
221026 420 .89 5590 167

**<0,01, * <0,05

According to the study findings, a high level of significant difference is found in the triceps, calf, right and left
hand grip values in both the t-test and the Mann-Whitney U results (table 2).

Table 3: Comparison of flexibility, strength and endurance measurements of individuals with normal
development in early adolescence (1) and groups of individuals with autism (2).

. Grou . X1- Mafm-
Variables N Mean S.D S.H Min. Max t P Whitne P
D X2
yU
_ 1 23 2017 7,05 147 1 31
Sit-Reach 2.58 1,161 25 19%,00 16
2 22 1759 786 1,67 5 33
Back 1 23 5391 16,82 3,50 23 100
Strength 26,68 6,629 (o 36000 00
2 22 2723 876 18 20 505 i
Trunk 123 3009 496 103 500 338
Lift 949 5350 (o 68,000 00
2 22 2059 683 145 10 37 b
1 23 12439 24,00 5,00
Long 730 172
73,25 10,575 ,00%* 4000 ,00
Jump ok
2 22 51,14 2238 477 13 94
_ 123 1224 166 34 g 15
g:l‘fl'M‘le 389 -5003 L00%* 69500 .00
2 22 16,13 332 ,70 123 24 o

According to the study findings, a high level of significant difference is found in the t-test and Mann-Whitney U
results in back strength, trunk lift, long jump and one-mile running values (table 3).

Table 4: Comparison of physical feature measurements of individuals with normal development in middle

adolescence (1) and groups of individuals with autism (2).

X1- Mann-
Group N Mean S.D S.H Min. Max X2 t P Whitney P
U
Age 1 14 1535 1,15 30 14 17
(year) -07  -169 867 94,000 ,849
2 14 1542 1,08 ,29 14 17
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Height 1 14 169,64 446 1,19 162,0 176,0
(cm) 2,71 1,006 324 72,500 ,240
2 14 166,92 9,05 242 151,0 184,0
Body 1 14 6385 7,78 2,08 440 71,5
weight -6,68 -1,391 ,187 81,000 ,434
(kg) 2 14 70,53 16,2 433 50,0 1052
BMI 1 14 22,14 228 60 16,56 25,19
(kg/m?) 23,12 -1,994 057 48,000 ,022%
14 2526 540 144 18,73 41,09

**<0,01, * <0,05

Normal and autistic groups are compared in middle adolescence. Accordingly, a significant difference is found
in BMI values in Mann-Whitney U results (table 4).

Table 5: Comparison of subcutaneous fat and paw strength measurements of individuals with normal
development in the middle adolescence (1) and groups of individuals with autism (2).

Max Mann-
Variables Group N Mean S.D S.H Min. XI1-X2 L P  Whitney P
U
i 14 18,03 507 135 90 240
Triceps 82 -399 693 89,000 43
2 14 1885 580 155 90 280
Cal 1 14 1942 432 1,15 110 26,0 0 e
a = K ’ 81,000 43
2 14 2035 654 1,74 80 320
Rieh 14 2892 462 123 203 358
ght 1137 5502 ,000%% 16,000 ,00%*
hand
14 1755 619 1,65 96 30,0
1 14 2967 397 1,06 230 340
Left hand 12,43 555 ,000%% 16,500 ,00%*
2 14 1026 737 197 68 333

According to the study findings, a high level of significant difference is found in the right and left hand grip
values in the t-test and Mann-Whitney U results (table 5).

Table 6: Comparison of the flexibility, strength and endurance measurements of the groups of individuals with
normal development in middle adolescence (1) and individuals with autism (2).

Min XI- Mann-
Variables Group N Mean S.D S.H Max. X2 t. P  Whitney P
U
1 14 12,85 6,53 1,74 2,0 20,0
Sit-Reach 1,42 -,704 487 92,500  ,80
2 14 14,28 3,85 1,02 50 22,0 ’
Back 1 14 92,03 18,99 5,07 57,0 121,5
St th 59,10 10,548 ,000** 26,000 ,00%*
reng 2 14 3292 887 237 220 495
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1 14 22,57 439 1,17 16,0 30,0

Trunk Lift 2,32 1,096 ,283 66,500 ,14
2 14 20,25 6,58 1,76 11,0 34,0

1 14 145,07 34,41 9,19 72,0 1880
Long Jump 81,21 6,117 ,000** 11,000 ,00%**
2 14 63,85 3582 9,57 14,0 1190

14 10,96 1,95 .52 8,70 15,70
One-Mile

Run

-2,92 2,260 ,032* 50,000 ,02%
14 13,88 442 1,18 8 25,50

**<0,01, * <0,05

According to the study findings, a significant difference is found in one mile running values, a high level of
significant difference in back strength and long jump values in the t-test and Mann-Whitney U results (table 6).

4. Discussion and Conclusion

In this study, it is aimed to determine the physical fitness of individuals with autism (ASD) by comparing
individuals with autism in the early (10-14 years) and middle adolescence (14-17 years) periods with those with
normal development (ND).

In the study, it is found that the mean height of ND individuals in the 10-17 age range, in the early and middle
adolescence period, is higher than the individuals with ASD. In terms of body weights, it is seen that ASD
individuals have much higher values than ND individuals in both early and middle adolescence periods. This
difference is significantly higher in the body mass index means among those with ASD. Moreover, it is seen that
individuals with ASD progress towards obesity with the middle adolescence period. According to Taner (2020),
development is a whole in individuals with ASD, as in individuals with ND. While this situation is slow in
individuals with ASD, it is experienced rapidly in individuals with ND. It has been reported that the mean height
of ND 202 individuals aged 10-12 is 141 cm (Saygin et al., 2005) and the mean height of boys with an mean age
of 13,1 years is 155,2 cm (Saygin & Karacabey, 2004). In 30 male individuals aged 10-16 years with ASD, the
height is determined as 139,50 cm (Simsek, 2017). In the study findings, when the height values are examined, it
is seen that there is an increase in height depending on age in both groups, and the mean height of individuals
with ASD is 2 cm in early adolescence and 3 cm in middle adolescence than ND individuals. In the light of these
findings and in the literature, it is seen that individuals with ASD are shorter than their age groups. Simsek
(2017) reported that the body weight of 30 male individuals aged 10-16 with ASD is 41,45 kg. In the study,
when the body weight values are examined, it is seen that there is an increase in body weight values depending
on age in both groups, and the body weight of individuals with autism is heavier than their peers with normal
development in both early and middle adolescence. BPFT, according to the preferred general standard norms, the
body mass index value is expressed as 23,75 kg/m? for males aged 10-17, 22,3 kg/m? for males aged 10-14, and
25,75 kg/m? for males aged 14-17. (Winnick & Short, 2014). In a study conducted with 30 males individuals
with ASD aged 10-16 years, BMI was 20,72 kg/m? (Simsek, 2017), and the BMI value of ND individuals
between the ages of 10 and 12 is 18,58 kg/m? (Saygin et al., 2005). When the body mass index values are
examined, it is seen that there is an increase in the body mass index depending on the age and height values in
both groups, and the mean body mass index of individuals with ASD is higher in both early and middle
adolescence than their ND peers, but lower than the standard values. It is thought that the reason why it is lower
than the standard values is that our study group consisted of individuals with autism who have been exercising
for at least a year. It is also observed that BMI values of individuals with ASD begin to rise above the normal
limits towards the middle adolescence period.

In the study, the fat measurement level of ND individuals in early adolescence (triceps+calf) is 28,66 mm, that of

individuals with ASD is 37 mm, and in middle adolescence, the level of fat measurement (triceps+calf) of ND
individuals is 37.45 mm, and individuals with ASD is 39,2 mm. BPFT, according to the preferred general
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standard norms, the mean skinfold (triceps+calf) value is expressed as 33 mm in 10-17 males. (Winnick & Short,
2014). It has been observed that as the age increases, the subcutaneous fat values of both normally developing
and autistic individuals increase. In the current study, when body weight, BMI and skinfold measurements are
examined, it is found that individuals with ASD are more overweight and fatter, especially during middle
adolescence, compared to individuals with ND. According to Karakii¢iik (2012), one of the main problems of
individuals with ASD is being overweight. Excess weight caused by nutritional disorders and antipsychotic
drugs creates a state of obesity, which causes many disorders. Very selective eating habits of children with
autism cause many vitamin and mineral deficiencies (Katuzna-Czaplinska et al., 2011). In the study of Ciftci
(2020), in which the anthropometric measurements of 50 individuals diagnosed with ASD are evaluated, the
mean age of the children, 36 of whom are boys and 14 of whom are girls, is 11.49+4.51. Considering the BMI
values, 4% of the individuals are underweight, 36% are normal, 18% are slightly obese and 42% are obese. It
has been determined that individuals with ASD are slightly overweight and overweight. The results in the
literature support the present study.

The hand grip strength measurement level (right hand + left hand) of ND individuals in early adolescence (10-14
years) is determined as 38,16 kg and 21,14 kg for individuals with ASD. In middle adolescence (14-17 years),
the claw strength measurement level of ND individuals (right hand + left hand) is 58,59 kg, and 27,81 kg for
individuals with ASD. According to the preferred general standard norms of BPFT, the dominant hand grip
strength of 10-17 years old males is specified as 38,62 kg. Dominant hand grip strength is given as 31 kg for the
age of 10-14, and 49 kg for the age of 14-17. There is an mean increase in value parallel to the increase in age
(Winnick & Short, 2014). The hand grip strength is found to be 18,91 kg in ND individuals aged 12 years
(Saygin et al., 2005). Considering the results of the study, it is determined that hand grip strength increased with
age, as in the current study. In a study conducted with 12 children with autism, it is determined that there is a
significant difference in the mean of the claw strength pretest and posttest (Cerrahoglu et al., 2017). In the
present study, right hand strength is higher than left hand strength in both groups, and an increase in hand grip
strength of 8 kg is observed in middle adolescence. It is thought that the reason why the grip strength of children
with autism (right hand + left hand) is lower than those with ND is due to the low active use of motor skills.

In the study, the mean back strength in early adolescence is 53,91 kg in individuals with ND and 27,23 kg in
individuals with ASD. In middle adolescence, the mean back strength is found to be 92,03 kg in individuals with
ND and 32.92 kg in individuals with ASD. Individuals with autism may exhibit serious deficiencies in gross and
fine motor skills (Arslan, 2019). Although individuals with autism seem agile and have a high level of physical
fitness, they may not be sufficiently motivated to complete motor tests or may not fully understand the purpose
of the test (Levinson & Reid, 1993). It is thought that the reason why right hand strength, left hand strength and
back strength are low in individuals with autism is that the use of hand dynamometer and back dynamometer is
difficult and learning takes place later in individuals with autism than in individuals with ND.

In the study, the mean sit-to-reach in early adolescence is 20,17 cm in individuals with ND and 17,59 c¢m in
individuals with ASD. In middle adolescence, the mean sit-to-reach is determined as 12,85 c¢m in individuals
with ND and 14,28 cm in individuals with ASD. According to the preferred general standard norms of the
Brockport Physical Fitness Test, the mean sit-to-reach flexibility value for males aged 10-17 is 20 cm (Winnick
& Short, 2014). In a 12-week study, a 6-11 year old male individual with ASD is measured and flexibility pre-
test is 20,22 cm and post-test is 24,78 cm (Kara et al.,2019). In a study conducted with 30 males individuals aged
10-16 years with ASD, flexibility is reported as 3 cm (Simsek, 2017). In a study conducted with 6 individuals
with autism aged 16-23, flexibility is found to be 2,83 cm in the pre-test and 6,33 cm in the post-test (Taner,
2020). In the present study, there is a decrease in the flexibility value depending on the increase in age. This
supports the studies in the literature.

In the study, the mean trunk lift in early adolescence is 30,09 cm in individuals with ND and 20,59 cm in
individuals with ASD. In middle adolescence, the mean trunk lift is found to be 22,57 cm in individuals with ND
and 20,25 cm in individuals with ASD. According to the preferred general standard norms of BPFT, the lower
limit accepted in the mean of trunk lift test results in mentally retarded individuals aged 10-17 is 23 cm, and the
upper limit is 30 cm (Winnick & Short, 2014). When we look at our trunk lift and sit-reach measurement
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results, we see that the values of individuals with autism are lower than the standards. It is thought that low
strength and flexibility in individuals with autism are due to poor daily living skills and sedentary lives.

In the study, the mean long jump in early adolescence is 124,39 c¢cm in individuals with ND and 51,14 cm in
individuals with ASD. In middle adolescence, the mean long jump is measured as 145,07 cm in ND individuals
and 63,85 cm with ASD. In a study conducted on 6 adult individuals with autism, 4 boys and 2 girls, aged 16-23,
the pre-test standing long jump score mean in the standing long jump study group is 20,67+16,00; the post-test
mean score is found to be 93,50+48,14 (Taner, 2020). In the current study, it can be said that the low long jump
values of individuals with ASD are due to the difficulties experienced by individuals with autism in
characteristics such as jumping, balance, and explosiveness.

In the study, the mean running time of one mile in early adolescence is 12,24 minutes in individuals with ND
and 16,13 minutes in individuals with ASD. In middle adolescence, the mean one-mile running time is 10,96
minutes in individuals with ND, while it is 13,88 minutes in individuals with ASD. BPFT, according to the
preferred general standard norms, the value of running a mile for 10-17 years is 9,68 minutes. The 10-14 age
running value is 10,38 minutes and the 14-17 age running value is 8,72 minutes (Winnick & Short, 2014). In the
current study, there is an increase in running speed depending on age, but the values we found after our
measurement are seen to be very low compared to accepted standards. It can be said that the reason for this is
that the subjects do not exercise for 45 minutes once a week and do not do long-term exercises.

According to the findings of the study, it is observed that there are differences between individuals with autism
and those with normal development in terms of physical fitness. As a result, according to the Brockport test
values, it is seen that all the values of individuals with autism are physically behind those with normal
development. These results show that individuals with autism are shorter in stature, have higher body weights
and have higher BMI values than individuals with normal development. It has been concluded that individuals
with autism gain more weight, especially during middle adolescence, and that more time should be devoted to
aerobic exercises in this period. In the light of these results, it has been seen that the implementation of a long-
term physical activity program in a professional environment is an important requirement for the physical
development of children with autism in both early and middle adolescence. For this reason, it has been
determined that it is insufficient for children with autism to take sports lessons once a week.
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