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Abstract 
In this study, it was aimed to analyze influence of a twelve-month swimming exercise on mentally 
disabled individuals’ physical fitness level. A total of 28 mild mentally disabled individuals between 14-
19 age groups participated the study. According to the results of the study, while there was no 
statistically significant difference between measurements of body weight, body mass index, sit-reach 
flexibility, left hand grip strength, extended arm hang on groups, measurements and between groups and 
their measurements; statistically significant difference was found in body fat percentage values between 
groups, measurements, and groups and their measurements. There was statistically no significant 
difference between vertical jump, leg strength, right hand grip strength groups, groups and their 
measurements, but statistically important difference between measurements was determined. When 
Isometric push-up and 1 mile run/walk values were analysed, it was noticed that statistically there was no 
striking difference between groups, measurements, there was statistically meaningful difference between 
groups and their measurements. When modified curl-up values were analysed, statistically no significant 
difference was observed between groups, but statistically there was important difference between 
measurements, groups and their measurements. Consequently, it is necessary to apply new exercise 
programs and revise existing exercise programs while studying with disabled individuals. 
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1. Introduction  
The Physical fitness is necessary for exercises and it is universally recognized that it is 
beneficent for all children [1]. According to data published by schools, the highest population 
among handicapped students belongs to mentally handicapped children [2]. The reason for low 
level of physical fitness of mentally handicapped children compared to their peers would be 
that they practice less physical activity models [3]. Since handicapped children survive a 
sedentary life style, they are exposed to health risk as well [4]. Amongst physical fitness 
definitions in the health dimension, body composition, cardiovascular endurance, flexibility, 
muscle strength and endurance are shown [5]. These parameters are influenced by physical 
activity and they provide health-related benefits [6]. According to some researchers, sedentary 
life style among mentally handicapped children could be result of insufficient motor activity 
and physical fitness. While competency in motions is important in participation into activity 
[7]; it is also reported that participation of handicapped children into physical activity is 
privileged subjects of public health [8]. In order to participate in daily life activities and society, 
it is important for individuals to be independent of others in their basic actions [9]; however, 
walking and balance problems are common among mentally handicapped individuals [10]. 
Studies suggest that mentally handicapped individuals are more prone to the risks of falling 
and injuries in connection with falling [11, 12]. Physical activity has positive effect on obesity, 
physical performance and health risk factors; and it could develop postural balance of mentally 
handicapped individuals between 18-45 ages [13]. It is reported that physical fitness is 
necessary for health. Studies reveal that mentally handicapped individuals have low level of 
physical fitness in comparison with their non-handicapped peers [14, 15]; and they are 
statistically in higher risk group in terms of disease, death, and health problem [16]. When 
mentally handicapped individuals participated in planned exercise programs, their physical
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fitness parameters increase [5] and they gain opportunity to 
have an active life style [17]. Whereas World Health 
Organization suggests that youngsters are required to perform 
minimum 60 minute daily physical activity [18]; it is reported 
that activities can reduce cardiorespiratory and muscle fitness, 
bone health, anxiety and depression symptoms [19]. 
The present study is conducted to investigate effect of 12-week 
swimming exercise on physical fitness levels of individuals 
with moderate mental handicap aged in the range of 14-19. 
  
2. Materials and methods 
2.1 Participants 
Subject group of the study is composed of 15 individuals (7 
females, 8 males) aged between 14-19; and the control group 
is composed of 13 individuals (3 females, 10 males), all of 
whom are mentally handicapped at moderate level. This study 
was conducted upon approval of the Scientific Researches and 
Publication Ethic Board of the Dumlupınar University dated 
with 22.05.2014. Parents of all participant children were 
informed through form about the study and a written consent 
was taken from each family about participation in study. It was 
ensured that all participants received health report for each 
participant from health institutions before 12-week swimming 
exercise. 
 
2.2 Level of Intelligence 
Before commencement of the study, Weschler Intelligence 
Scale Test was conducted by the Guidance and Research 
Center of the Usak City National Education Directorship. 
Scores obtained through these tests were not published since it 
is not ethical; only educational diagnosis of participants was 
presented. Based on these diagnosis studies, it was reported 
that all participants have trainable intelligence level (50-70 
IQ). 
 
2.3 Applied Tests 
For physical fitness evaluations of participant individuals, the 
Brockport Physical Fitness Test (BFUT) was utilized. This 
Test was developed to support health-related physical fitness 
of handicapped youngster aged between 10-17, who were 
attending to the Brockport Special Education Institution and 
Rehabilitation Service [20]. 
Height: Height measurements of participants were taken while 
they are standing on a flat surface with bare foot; their body 
weights were measured as it is distributed equally on both legs 
while their toes are adjoined and it was contacting with height 
measurement tool, while their head is on the Frankfort plan, 
and arms released from shoulders freely on both sides. Two 
measurements were taken and their averages were calculated 
and registered [21]. 
Body Weight: Measurement of body weight was conducted by 
means of Jawon Make (Model IOI-353) brand body 
composition analyzer. This device is a system that has a clean 
steel surface on which bare foot contacts and is capable of 
making analysis through 5, 50, 250 KHz frequency from one 
leg to another [22]. Weight was measured with sensitivity of 0.1 
while participants were in a light dress and on bare feet.  
Body Mass Index (BMI): The index was calculated based on 
proportion of height and body weight values. BMI= Body 
Weight (kg)/ Height2 [23]. 
Body Fat Percentage: For Body Fat Percentage measurement 
(BFP), 4 different regions were (Biceps, triceps, subscapula, 
and spinailiaca) taken into consideration. Measurement of 
subdermal fat thickness is performed as skin and subdermal fat 
is held by thumb and index fingers and pulled along the 

direction of skin folding while muscle is pulled away. A 
certain interval time period is waited between measurements 
and they are recorded until 0.1 cm. Three measurements were 
taken from each area then their average value is taken into 
account [21, 23]. BFP values of individuals were calculated 
based on the Durnin-Womersley formula [24]. 
Sit-Reach Flexibility: This action was performed while 
participants are in long sitting position as their feet were 
leaning on internal side of the board and their knees are tensed. 
Their arms were on graded board parallel to feet, and their 
back is perpendicular to the starting position. During 
measurement, participants made a move toward the front for 
the four times; then at the last move, the distance reached was 
recorded in meter. The maximum distance reached by the 
middle finger on the graded board constituted the test score. 
Average of two trials was recorded [23]. 
Vertical Jump: Participants were asked to jump upward as they 
are geared up with Jump meter on their bellies as their feet 
adjacent to each other and their body is in straight position and 
their arms were put up. The measurement was applied twice 
and the best score was recorded in centimeter [20]. 
Isometric Push-up: This test was applied while participants are 
in prone position as their back and body are straight, arms are 
tensed and hands and feet fingers were contacting with ground. 
In this test, participant tries to maintain the push-up position 
taken. In failure to maintain the body position, ongoing test is 
finalized. Each participant was only given one trial right. The 
final score is equal to time measured during maintaining this 
position in seconds [20]. 
Modified Curl-up: The test was performed as participants lay 
down on their back and their knees flexed by 90 degree, soles 
were in contact with the ground, arms are parallel to the body 
toward knees. They are given only one trial chance. The score 
is the number of shuttle within 60 seconds time interval [20]. 
Leg Strength: Participants were asked to apply their maximum 
strength by legs were brought to extension as their head was in 
straight position, their shoulders and waist muscles are fixed, 
knees were in about 45 degree angle. Score is measured as 
force in kilogram applied to steel wire connected to the 
dynamometer as an external strength resource. Three measures 
were taken and their average is taken into consideration [20]. 
Hand Grip Strength: Measurement is performed in a sitting 
position while participants’ back is straight, they were staring 
across, and hands were released on sides. They were asked not 
to contact with dynamometer and to grasp dynamometer 
without twisting their arms with all of their strength. Score is 
recorded in terms of applied force in kilogram unit. At the end 
of each measurement, dynamometer was reset and three 
measurements were taken for each hand; then their averages 
were calculated and recorded as score [20, 23]. 
Extended Arm Hang: This test is performed by grasping a bar 
while elbow and arms are tensed; body is flat; and eyes staring 
across. During the test, it was paid attention that arms and legs 
were tensed and feet were not in contact with the ground. In 
case body position is distracted, the test was terminated. 
Participants were given only a trial right. Score is measured as 
period of hanging time on the bar in seconds [20].  
1 Mile Run/Walk (1.609 m): In this test, participants walk or 
run a mile (1.609 m) within the shortest period of time. This 
test is used to evaluate aerobic capacity of participants and it is 
based on the logic that youngster to run or walk this distance 
by fast steps and in shortest period of time. A trial chance is 
given on a flat surface; performance is recorded in minute and 
second [25]. 
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2.4 Swimming Exercise Program 
During 12-week swimming exercises, activities performed by 
the mentally handicapped individuals were prepared based on 
the Special Olympics Swimming Guide and other resources 
about swimming [26, 27]. Exercises were performed under 
supervision of 20 helpers and a head coach who are trained 
about swimming (60 minutes/3 days/12 weeks).  
 
2.5 Statistical Method 
Windows SPSS IBM 21.0 statistical software is utilized in 
statistical analysis. For statistical analysis, results were 
displayed as average values and standard deviation. In 
comparisons, α = 0.05 significance level is taken into 
consideration. In order to determine whether there is 
significant difference among groups in terms of age and height 
values, t-test was conducted for two independent groups. 
Distribution of parameters was investigated by means of 
Shapiro-Wilk normality test (n<50); time-dependent change in 
all parameters was tested by means of Repeated Measure 
Anova test in repeated measurements. 
 

3. Results  
According to test results, there was no significant difference 
between average heights of the study group (156.47 ± 10.37 
cm) and the control group (162.08 ± 11.67 cm) (t.(26); -1,347). 
Moreover, there was no significant difference between study 
group (17.40 ± 1.50 years) and the control group (17.08 ± 1.44 
years) in terms of average age (t.(26); 578) (P>0.05, Table 1). 
According to the study results, while there was no statistical 
significance found between groups in terms of body weight 
and BMI parameters, between groups and their measurements 
(pre-test and post-test) (p>0.05); there was statistical 
difference was found between groups, measurements (pre-test 
and post-test), groups and their measurements (p<0.05) in 
terms of BFP values (Table 2). 
According to research findings, in terms of sit-reach 
parameter, there was no statistically significant difference 
found between groups, measurements (pre-test and post-test), 
groups and their measurements (p>0.05). In terms of vertical 
jump parameter, while there was no statistically significant 
difference found between groups and their measurements 
(p>0.05); a significant statistical difference was found between 

measurements (pre-test and post-test) (p<0.05). In terms of 
isometric push-up parameter, while there was no statistically 
significant difference found between groups and 
measurements (pre-test and post-test) (p>0.05); statistically 
significant difference was found between groups and their 
measurements (p<0.05) (Table 3). 
Based on the results of the present study, in terms of modified 
curl-up parameter, while there was no statistically significant 
difference found between groups (p>0.05); significant 
statistical difference was found between measurements (pre-
test and post-test), and groups and their measurements 
(p<0.05). In terms of leg strength parameter, while there was 
no statistically significant difference found between groups, 
groups and their measurements (p>0.05); significant statistical 
difference was found between measurements (pre-test and 
post-test) (p<0.05). In terms of right hand grip strength 
parameter, while there was no statistically significant 
difference found between groups, groups and their 
measurements (p>0.05); significant statistical difference was 
found between measurements (pre-test and post-test) (p<0.05) 
(Table 4). 
According to the results of test parameters of left hand grip 
strength and extended arm hang, there was no statistically 
significant difference found between groups, measurements 
(pre-test and post-test), groups and their measurements 
(p>0.05). 
According to 1 mile run/walk test parameter, while there was 
no statistically significant difference found between groups, 
measurements (pre-test and post-test) (p>0.05); statistically 
significant difference found between groups and their 
measurements (p<0.05) (Table 5). 
 
3.1 Tables 
 

Table 1: T test Results of Groups Regarding to Height and Age 
 

 Groups N Mean Sd t Sig. 

Height 
Experimental 15 156.47 10.37 -1.347 .190 

Control 13 162.08 11.67   

Age 
Experimental 15 17.40 1.50 .578 .568 

Control 13 17.08 1.44   
*p< .05 

 
Table 2: Variance Analysis Results Regarding to Body Weight, Body Mass Index and Body Fat Percentage 

 

Body Weight 

  Groups N Mean Sd F Sig. 

Group  
Experimental 15 61.00 3.69 ,060 ,808 

Control 13 59.67 3.96   

Measurements  
Measurement 1  60.07 2.75 1.086 .307 
Measurement 2  60.59 2.68   

Group*Measurement 
Experimental 

Measurement 1  61.00 3.74 

1.058 .313 
Measurement 2  61.00 3.66 

Control 
Measurement 1  59.15 4.02 
Measurement 2  60.19 3.93 

Body Mass Index 

Group 
 Experimental 15 24.67 1.24 1.105 .303 
 Control 13 22.76 1.33   

Measurements 
 Measurement 1  23.59 0.90 1.360 .254 
 Measurement 2  23.84 0.93   

Group*Measurement 
Experimental 

Measurement 1  24.66 1.23 

1.046 .316 
Measurement 2  24.69 1.26 

Control 
Measurement 1  22.52 1.32 
Measurement 2  22.99 1.36 

Body Fat Percentage 

Group 
 Experimental 15 22.72 1.34 6.438 .018* 
 Control 13 17.71 1.44   

Measurements 
 Measurement 1  20.70 .98 14.905 .001* 
 Measurement 2  19.72 1.01   

Group*Measurement 
Experimental 

Measurement 1  23.66 1.33 

12.654 .001* 
Measurement 2  21.78 1.37 

Control 
Measurement 1  17.75 1.43 
Measurement 2  17.67 1.47 

*p< .05 



 

~ 318 ~ 

International Journal of Physical Education, Sports and Health 
Table 3: Variance Analysis Results Regarding to Sit-Reach, Vertical Jump and Isometric Push-up 

 

Sit-Reach 

  Groups N Mean Sd F Sig. 

Group  
Experimental 15 13.83 1.99 .000 .995 

Control 13 13.81 2.13   

Measurements  
Measurement 1  12.99 1.50 3.777 .063 

Measurement 2  14.65 1.53   

Group*Measurement 

Experimental 
Measurement 1  12.36 2.05 

2.283 .143 
Measurement 2  15.30 2.09 

Control 
Measurement 1  13.63 2.20 

Measurement 2  14.00 2.24 

Vertical Jump 

Group 
 Experimental 15 24.53 2.66 .011 .916 

 Control 13 24.11 2.85   

Measurements 
 Measurement 1  22.46 2.00 10.258 .004* 

 Measurement 2  16.18 2.06   

Group*Measurement 

Experimental 
Measurement 1  22.00 2.73 

1.329 .259 
Measurement 2  27.06 2.81 

Control 
Measurement 1  22.92 2.93 

Measurement 2  25.30 3.02 

Isometric Push-up 

Group 
 Experimental 15 38.16 6.03 1.207 .282 

 Control 13 47.90 6.48   

Measurements 
 Measurement 1  41.42 4.94 .753 .393 

 Measurement 2  44.65 4.65   

Group*Measurement 

Experimental 
Measurement 1  32.53 6.74 

4.660 .040* 
Measurement 2  43.80 6.34 

Control 
Measurement 1  50.30 7.24 

Measurement 2  45.50 6.82 
*p< .05 

 
Table 4: Variance Analysis Results Regarding to Modified Curl-up, Leg Strength and Right Hand Grip Strength 

 

Modified Curl-up 

  Groups N Mean Sd F Sig. 

Group  
Experimental 15 21.76 2.47 2.988 .096 

Control 13 15.50 2.65   

Measurements  
Measurement 1  16.58 2.07 9.288 .005* 

Measurement 2  20.68 1.77   

Group*Measurement 

Experimental 
Measurement 1  17.93 2.83 

7.010 .014* 
Measurement 2  25.60 2.42 

Control 
Measurement 1  15.23 3.04 

Measurement 2  15.76 2.60 

Leg Strength 

Group 
 Experimental 15 35.83 5.01 .187 .669 

 Control 13 39.01 5.38   

Measurements 
 Measurement 1  33.57 4.08 16.379 .000* 

 Measurement 2  41.26 3.49   

Group*Measurement 

Experimental 
Measurement 1  31.34 5.56 

.456 .506 
Measurement 2  40.31 4.75 

Control 
Measurement 1  35.81 5.97 

Measurement 2  42.21 5.11 

Right Hand Grip Strength 

Group 
 Experimental 15 19.39 2.10 .723 .403 

 Control 13 22.02 2.26   

Measurements 
 Measurement 1  18.97 1.55 17.122 .000* 

 Measurement 2  22.44 1.64   

Group*Measurement 

Experimental 
Measurement 1  17.63 2.12 

.004 .949 
Measurement 2  21.15 2.23 

Control 
Measurement 1  20.31 2.28 

Measurement 2  23.72 2.40 
*p< .05 
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Table 5: Variance Analysis Results Regarding to Left Hand Grip Strength, Extended Arm Hang, 1 Mile Run/Walk 

 

Left Hand Grip Strength 

 Groups N Mean Sd F Sig. 

Group  
Experimental 15 19.05 2.09 1.323 .261 

Control 13 22.58 2.24   

Measurements  
Measurement 1  19.98 1.59 3.535 .071 
Measurement 2  21.64 1.59   

Group*Measurement 
Experimental 

Measurement 1  17.94 2.17 

.401 .532 
Measurement 2  20.15 2.17 

Control 
Measurement 1  22.03 2.33 
Measurement 2  23.13 2.33 

Extended Arm Hang 

Group 
 Experimental 15 18.73 4.71 1.678 .207 
 Control 13 27.70 5.06   

Measurements 
 Measurement 1  22.68 3.93 .393 .536 
 Measurement 2  23.76 3.15   

Group*Measurement 
Experimental 

Measurement 1  17.13 5.36 

1.520 .229 
Measurement 2  20.34 4.30 

Control 
Measurement 1  28.23 5.76 
Measurement 2  27.18 4.62 

1 Mile Run/Walk 

Group 
 Experimental 15 14.64 .74 .591 .449 
 Control 13 13.80 .79   

Measurements 
 Measurement 1  14.45 .65 .957 .337 
 Measurement 2  13.98 .53   

Group*Measurement 
Experimental 

Measurement 1  15.51 .89 

7.070 .013* 
Measurement 2  13.76 .72 

Control 
Measurement 1  13.39 .96 
Measurement 2  14.20 .77 

*p< .05 
 

4. Discussion & Conclusion 
Researchers suggest that handicapped individuals participate 
in physical activities less [28, 29, 30] compared to their peers; and 
accordingly, it is observed that they display less cardiovascular 
endurance, body composition, muscle strength and higher BMI 
[31; 32, 33].  
According to study results, it was determined that swimming 
exercises have protective effect on group and that it protects 
body weight level; after all, body weight has remarkably 
increased in the control group but there was no statistically 
significant difference between them. In study reported by 
Pommering et al [34] while there was no statistically significant 
difference in body weight parameters, Guidetti et al. [13] and 
Aksay [35] found significant difference in their studies. In 
conclusion of their studies, it was considered that swimming 
exercises program has no statistical effect on body weight 
levels, but in case exercises time and intensity are increased, it 
would have more effect on body weight. In terms of BMI, it 
was determined that swimming exercises has protective effect 
on group and helps to maintain the index level; after all, in the 
control group, BMI has increased remarkably but there was no 
statistically significant difference between them. This suggests 
that exercises have influence on the BMI parameter. In study 
reported by Hinckson & Curtis [19], while there was no 
difference in terms of BMI parameters; Wu et al. [36], and 
Aksay [35] reported significant difference in their researches. 
Finally, it was concluded that swimming exercise program has 
no statistically significant effect on the BMI levels. However, 
it would be more effective on the BMI level if exercise 
programs or active life profiles are organized. It was also 
determined that swimming exercises were effective on the 
study group and caused decrease on BFP levels; and that after 
all, BFP level of the control group has remarkably reduced but 
there was statistically significant difference between them. 
According to the findings in the literature, Boer et al. [37] and 
Cluphf [38] reported in their studies that there was statistically 
significant difference with BFP parameter; on the other hand, 
in studies of Pommering et al. [34], and Yanardağ et al. [39] no 

any significant difference was revealed. The finding of 
decreased BFP level in the control group in spite of the fact 
that exercise is effective on BFP would be result of current 
curriculum of students or their activity level in their social life, 
or of their dietary habits. 
Based on the findings obtained within the scope off the present 
study, it was revealed that swimming exercises have positive 
effect on study group and swimming program contributed in 
flexibility level; on the other hand, flexibility increase in 
control group remained in the same level, but this difference 
between was not statistically significant. According to the 
literature findings, whereas Pommering et al. [34], Cluphf [38], 
Karinharju [40], Vliet et al. [33], Yanardağ et al. [39], and Aksay 
[35] revealed difference in regard to flexibility parameter; there 
was no any difference found in study reported by Carmeli et 
al. [41]. Finally, it was concluded that a swimming exercise 
program, which covers 12-week period, 3 days per week, and 
1 hour per day, has no statistically significant effect on 
flexibility values. However, this situation can be assessed as 
normal for mentally handicapped individuals with movement 
restriction. Inclusion of further programs on flexibility in 
addition to the current exercise program or extending of 
exercise periods could contribute status of participants 
positively. It was determined that swimming exercise was 
effective on study group’s vertical jump parameter and they 
result in increase on vertical jump levels. On the other hand, 
swimming exercise has the same increasing effect on control 
group; but there was no statistically significant difference 
between them. According to the findings reported by 
Giagazoglou [42], there was significant difference in terms of 
vertical jump parameter. Finally, 12-week (60 min/3 days/12 
weeks) swimming exercises program has positive effect on 
vertical jump parameter. In the present study, although 
exercises have effect on isometric push-up parameter, a certain 
decrease was observed along the time in the control group. 
While there was difference found with isometric push-up 
parameters in studies reported by Haney et al. [43] and Hiraga 
et al. [44], no significant difference was reported by Savucu [45]. 
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Additionally, although exercises have effect on modified curl-
up parameter, no change was observed in the control group. 
Rintala & Antero [46], Calders et al. [47], Aksay [35] and Hiraga 
et al. [44] reported that there was significant difference in terms 
of modified curl-up parameter.  
It was determined with regard to the swimming exercises 
group that exercises were effective on leg strength parameter 
and they cause increase on leg strength parameter. On the 
other hand, they cause an increase in the control group as well; 
but it was determined that there was no statistical difference 
between them. Rimmer et al. [48], Carmeli et al. [49], Savucu [45], 
Guidetti [13], Shields & Taylor [50], and Calders et al. [47] found 
significant differences in their studies with regard to leg 
strength parameter. Findings of these studies support our 
study. The increment observed in the control group would 
either be result of current curriculum of students or that they 
live an active life outside their school. 
In terms of right and left hand grip strengths, swimming 
exercises are effective on study group; and they caused an 
increase. On the other hand, similar increment was observed 
on the control group; however there was no statistically 
significant difference determined between them. While Vliet et 
al. [33], Yanardag et al. [39], and Calders et al. [47] reported 
statistically significant difference in terms of grip strength 
parameter; Savucu [45], Shields & Taylor [50], and Vargas et al. 
[51] were able to find significant difference. 
In the present research, it was revealed that exercises have 
positive effect on extended arm hang parameter; and that it 
causes increases. On the other hand, a decrease was observed 
in the control group along the time; however, there was no 
statistically significant relationship between them. While 
Smail [52], Vliet et al. [33], Yılmaz et al. [53], Guidetti et al. [13], 
and Golubovic et al. [54] found statistically significant 
difference in terms of extended arm hang parameter; Savucu 
[45] and Shields & Taylor [50] did not report such difference. 
According to these studies, it can be observed that exercise and 
training program activities applied to handicapped individuals 
have different effect on extended arm hang parameter at 
various levels. The present study determined that swimming 
exercises have positive effect on study group in terms of 1 
mile run/walk parameter; and that it causes reduction in time 
spent to cross 1mile distance. On the other hand, it was 
determined that the time spent to cross 1 mile distance 
increased for the control group. In studies of Tomporowski & 
Jameson [55], Pommering et al. [34], Cluphf [38], Temple et al. 
[56], Rimmer et al. [48], Vliet et al. [33], Yilmaz et al. [53], 
Guidetti et al. [13], Calders et al. [47], Golubovic et al. [54], and 
Hinckson & Curtis [19], a statistically significant difference was 
found in terms of aerobic capacity parameter; however, Wu et 
al. [36] and Vargas et al. [51] reported in their studies that there 
was no significant difference. Based on these studies, it can be 
concluded that training and exercise programs applied to 
mentally handicapped individuals affect 1 mile run/walk 
parameter in positive way. 
These low performance levels in tests are explained by 
sedentary life, less opportunity to participate in physical 
activity programs, physical characteristics, lack of 
coordination and skill, low motivation and distrust. Whereas 
benefits of physical fitness are universal for all children; 
handicapped children are in high risk group in terms of health 
because of their sedentary life style. The fact that mentally 
handicapped individuals have low motivation is perceived as 
primary cause for their low performance in fitness levels for 
both physical fitness tests and cardiovascular fitness. 
Ultimately, it is necessary to apply new training programs and 

to revise the current training programs designated for mentally 
handicapped individual. Regular training and exercise 
programs contribute in physical and motor developments of 
mentally handicapped individuals positively and allow 
developing their life qualities. 
 
5. References  
1. Murphy NA, Carbone PS. American academy of 

pediatrics council on children with disabilities. Pediatrics 
2008; 121(5):1057-61. 

2. Faison-Hodge J, Poretta D. Physical activity levels of 
students with mental retardation and students without 
disabilities. Adapted Physical Activity Quarterly. 2004; 
21:139-152.  

3. Pitetti KH, Beets MW, Combs C. Physical activity levels 
of children with intellectual disabilities during school. 
Medicine and Science in Sports and Exercise. 2009; 
41(8):1580-1586.  

4. Ayvazoglu NR, Ratliffe T, Kozub FM. Encouraging 
lifetime physical fitness. Teaching Exceptional Children. 
2004; 37(2):16-20. 

5. Chanias AK, Reid G, Hoover ML. Exercise effects on 
health-related physical fitness of individuals with an 
intellectual disability: A meta-analysis. Adapted Physical 
Activity Quarterly. 1998; 15:119-140. 

6. Winnick JP. Conceptual Framework for the Brockport 
Physical Fitness Test. Adapted Physical Activity 
Quarterly. 2005; 22:323-332. 

7. Okely AD, Booth ML, Chey T. Relationships between 
body composition and fundamental movement skills 
among children and adolescents. Research Quarterly for 
Exercise and Sport. 2004; 75(3):238-247.  

8. Temple VA, Frey GC, Stanish HI. Physical activity of 
adults with mental retardation: Review and research 
needs. American Journal of Health Promotion. 2006; 
21(1):2-12.  

9. World Health Organization. International Classification of 
Functioning, Disability and Health (ICF). Geneva: World 
Health Organization. 2001. 

10. Cleaver S, Hunter D, Ouellette-Kuntz H. Physical 
mobility limitations in adults with intellectual disabilities: 
A systematic review. Journal of Intellectual Disability 
Research. 2009; 53:93-105.  

11. Cox CR, Clemson L, Stancliffe RJ, Durvasula S, 
Sherrington C. Incidence of and risk factors for falls 
among adults with an intellectual disability. Journal of 
Intellectual Disability Research. 2010; 54(12):1045-1057.  

12. Hale L, Bray A, Littmann A. Assessing the balance 
capabilities of people with profound intellectual 
disabilities who have experienced a fall. Journal of 
Intellectual Disability Research. 2007; 51:260-268. 

13. Guidetti L, Franciosi E, Gallotta MC, Emerenziani GP, 
Baldari C. Could sport specialization influence fitness and 
health of adults with mental retardation? Research in 
Developmental Disabilities. 2010; 31:1070-1075. 

14. Gillespie M. Cardiovascular fitness of young Canadian 
children with and without mental retardation. Education 
and Training in Developmental Disabilities. 2003; 38:296-
301. 

15. Pitetti KH, Yarmer DA, Fernhall B. Cardiovascular fitness 
and body composition in children and adolescents with 
and without mental retardation. Adapted Physical Activity 
Quarterly. 2001; 18:124-141. 

16. Phillips AC, Holland AJ. Assessment of objectively 
measured physical activity levels in individuals with 



 

~ 321 ~ 

International Journal of Physical Education, Sports and Health 
intellectual disabilities with and without Down’s 
Syndrome PLoS ONE, 2011, 6(12). 

17. Frey GC, Stanish HI, Temple VA. Physical activity of 
youth with intellectual disability: Review and research 
agenda. Adapted Physical Activity Quarterly. 2008; 
25:95-117.  

18. World Health Organization. Global Recommendations on 
Physical Activity for Health. Geneva: World Health 
Organization, 2010. 

19. Hinckson EA, Curtis A. Measuring physical activity in 
children and youth living with intellectual disabilities: A 
systematic review. Research in Developmental 
Disabilities. 2013; 34:72-86. 

20. Winnick PJ, Short XF. The Brockport Physical Fitness 
Test Manual. Illinois: Human Kinetics Books 
Champaigne. 1999, 143-166.  

21. Lohman TG, Roche AF, Martorell R. Anthropometric 
Standardization Referance Manual. Illinois: Human 
Kinetics Books Champaigne, 1988. 

22. Chen YC, Tu YK, Huang KC, Chen PC, Chu DC, Lee 
YL. Pathway from central obesity to childhood asthma. 
Physical fitness and sedentary time are leading factors. 
American Journal of Respiratory and Critical Care 
Medicine. 2014; 189(10):1194-1203.  

23. Beam W, Adams G. Exercise Physiology (K. Özer, Çev.). 
Ankara: Nobel Akademik Yayıncılık Eğitim Danışmanlık, 
2013, 1-2, 258, 275-284. 

24. Durnin J, Womersley J. Body fat assessed from total body 
density and its estimation from skinfold thickness: 
Measurements on 481 men and women aged from 16 to 
72 years. British Journal of Nutrition. 1974; 32:77-97.  

25. Winnick JP. Conceptual Framework for the Brockport 
Physical Fitness Test. Adapted Physical Activity 
Quarterly 2005; 22:323-332. 

26. Special Olympics. Aquatics Coaching Guide. 
specialolympics.org/soi/files/sports/Aquatics+Coaching+
Guide, 2004.  

27. Maglischo EW. Swimming Fastest: The essential 
reference on technique, training, and program design. 
Champaign, IL: Human Kinetics, 2003.  

28. Sit CHB, McManus A, McKenzie TL, Lian J. Physical 
activity levels of children in special schools. Preventive 
Medicine, 2007; 45:424-431.  

29. Frey GC, Chow B. Relationship between BMI, physical 
fitness, and motor skills in youth with mild intellectual 
disabilities. International Journal of Obesity. 2006; 
30:861-867.  

30. Capella-McDonnall M. The need for health promotion for 
adults who are visually impaired. Journal of Visual 
Impairment & Blindness. 2007; 101:133-145. 

31. Carmeli E, Bar-Yossef T, Ariav C, Levy R, Liebermann 
DG. Perceptual-motor coordination in persons with mild 
intellectual disability. Disability and Rehabilitation, 2008; 
30:323-329.  

32. Frey GC, Stanish HI, Temple VA. Physical activity of 
youth with intellectual disability: Review and research 
agenda. Adapted Physical Activity Quarterly. 2008; 
25:95-117. 

33. Vliet PV, Rintala P, Fröjd K, Verellen J, Houtte SV, Daly 
DJ et al. Physical fitness profile of elite athletes with 
intellectual disability. Scandinavian Journal of Medicine 
& Science in Sports. 2006; 16:417-425. 

34. Pommering TL, Brose JA, Randolph E, Murray TF, Purdy 
RW, Cadamagnani PE et al. Effects of an aerobic exercise 
program on community based adults with mental 

retardation. Mental Retardation 1994; 32(3):218-226. 
35. Aksay E. The effects of physical activities on physical 

performance, motor skills, and bmi values in children and 
youth having down syndrome. International Journal of 
Medicine and Medical Sciences. 2014; 1(9):136-142. 

36. Wu CL, Lin JD, Hu J, Yen CF, Yen CT, Chou YL. The 
effectiveness of healthy physical fitness programs on 
people with intellectual disabilities living in a disability 
institution: Six-month short-term effect. Research in 
Developmental Disabilities. 2010; 31:713-717. 

37. Boer PH, Meeus M, Terblanche E, Rombaut L, Wandele 
I, Hermans L et al. The influence of sprint interval 
training on body composition, physical and metabolic 
fitness in adolescents and young adults with intellectual 
disability: A randomized controlled trial. Clinical 
Rehabilitation, 2014; 28(3):221-231. 

38. Cluphf DJ. The physiological effects of a 12-week 
program of progressive low-impact aerobic dance on 
adults with mental retardation. Doctor of Education in 
Physical Education Teacher Education, Department of 
Physical Education Teacher Education, Morgantown, 
West Virginia, 1999. 

39. Yanardag M, Ergun N, Yilmaz I. Effects of adapted 
exercise education on physical fitness in children with 
autism. Fizyoterapi Rehabilitasyon, 2009; 20(1):25-31. 

40. Karinharju K. Physical fitness and its testing in adults 
with intellectual disability. Master’s thesis, University of 
Jyväskylä, Finland, 2005. 

41. Carmeli E, Barchad S, Lenger R, Coleman R. Muscle 
power, locomotor performance and flexibility in aging 
mentally-retarded adults with and without Down’s 
syndrome. Journal of Musculoskeletal & Neuronal 
Interactions. 2002; 2(5):457-462. 

42. Giagazoglou P, Kokaridas D, Sidiropoulou M, Patsiaouras 
A, Karra C, Neofotistou K. Effects of a trampoline 
exercise intervention on motor performance and balance 
ability of children with intellectual disabilities. Research 
in Developmental Disabilities. 2013; 34:2701-2707. 

43. Haney K, Messiah SE, Arheart KL, Hanson E, Diego A, 
Kardys J et al. Park-based afterschool program to improve 
cardiovascular health and physical fitness in children with 
disabilities. Disability and Health Journal. 2014; 7:335-
342. 

44. Hiraga CY, Rocha PRH, Ferracioli MC, Gama DT, 
Pellegrini AM. Physical fitness in children with probable 
developmental coordination disorder and normal body 
mass index. A Revista Brasileira de Cineantropometria e 
Desempenho Humano, 2014; 16(2):182-190. 

45. Savucu Y. Determination the effects of basketball training 
to the physical fitness of people with mental disabilities. 
Doctorate Thesis, Marmara University, Istanbul, 2005. 

46. Rintala P, Antero M. Physical performance of individuals 
with intellectual disability: A 30-year follow-up. Adapted 
Physical Activity Quarterly. 2007; 24:125-143. 

47. Calders P, Elmahgoub S, Mettelinge TR, Vandenbroeck 
C, Dewandele I, Rombaut L et al. Effect of combined 
exercise training on physical and metabolic fitness in 
adults with intellectual disability: A controlled trial. 
Clinical Rehabilitation, 2011; 25(12):1097-1108. 

48. Rimmer JH, Heller T, Wang E, Valerio I. Improvements 
in physical fitness in adults with Down syndrome. 
American Journal on Mental Retardation. 2004; 
109(2):165-174. 

49. Carmeli E, Vaknina TZ, Morad M, Merrick J. Can 
physical training have an effect on well-being in adults 



 

~ 322 ~ 

International Journal of Physical Education, Sports and Health 
with mild intellectual disability? Mechanisms of Ageing 
and Development. 2005; 126:299-304. 

50. Shields N, Taylor NF. A student-led progressive 
resistance training program increases lower limb muscle 
strength in adolescents with Down syndrome: A 
randomised controlled trial. Journal of Physiotherapy. 
2010, 56. 

51. Vargas AIC, Lourido BP, Rodriguez A. Physical fitness 
profile in adults with intellectual disabilities: Differences 
between levels of sport practice. Research in 
Developmental Disabilities. 2011; 32:788-794. 

52. Smail KM. The Relationship of muscular strength and 
balance on work performance measures in high school 
students with mental retardation. Doctor of Philosophy, 
Graduate Faculty of the University of Georgia, Athens, 
2003. 

53. Yilmaz I, Ergun N, Konukman F, Agbuga B, Zorba E, 
Cimen Z. The effects of water exercises and swimming on 
physical fitness of children with mental retardation. 
Journal of Human Kinetics. 2009; 21:105-111. 

54. Golubovic S, Maksimovic J, Golubovic B, Glumbic N. 
Effects of exercise on physical fitness in children with 
intellectual disability. Research in Developmental 
Disabilities. 2012; 33:608-614.  

55. Tomporowski PD, Jameson LD. Effects of a physical 
fitness training program on the exercise behavior of 
institutionalized mentally retarded adults. Adapted 
Physical Activity Quarterly. 1985; 2:197-205. 

56. Temple VA, Anderson C, Walkley JW. Physical activity 
levels of individuals living in a group home. Journal of 
Intellectual and Developmental Disability. 2000; 25:327-
341. 


