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 abstract 
 Background:  Children with intellectual disability (ID) have less balance and flexibility than typically developing peers. 

The aim of this study was to determine the effectiveness of functional training on static balance, dynamic 
balance and flexibility of female students with intellectual disability. 

 Material and methods:  The research method was pre-test – post-test with a control group. The statistical population consisted 
of all female students with ID in elementary school of Shiraz studying under the auspices of the Special 
Education Organization in 2018–2019. The participants included 30 female students with ID selected 
through convenience sampling and randomly assigned to the experimental (n=15) and control (n=15) 
groups. The experimental group received functional training for 15 sessions, while the control group 
did not receive any intervention. The Single leg stance test was used for measuring static balance; the 
Tandem gait test was used for measuring dynamic balance, and the Sit and Reach test was used for 
measuring flexibility. The collected data were analyzed using ANCOVA.

 Results:  The results showed that functional training had a significant effect on static and dynamic balance and 
flexibility of female students with intellectual disability (p<0.05).

 Conclusions:  It is recommended that functional training be given special attention by educators, teachers and child 
education experts.

 Key words: children with intellectual disability (ID) have less balance and flexibility than typically developing peers. 
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introduction 
Intellectual Disability (ID) is a disability characterized by significant limitations both in 
intellectual functioning (reasoning, learning, problem solving) and in adaptive behavior, 
which covers a range of everyday social and practical skills. This disability originates 
before the age of 18 [1]. Children with disability have motor weakness, which negatively 
affects the neuromuscular, skeletal, and sensory-motor systems [2, 3]. Moreover, children 
with ID have poorer physical fitness and motor performance than their peers. They have 
less physical activity and they are sedentary [4–8].

In this regard, Guidetti et al. [9] and Pitetti et al. [7] have shown that the performance of 
people with ID in strength, endurance, flexibility, motor coordination, and cardiovascular 
endurance is significantly weaker than in typically developing individuals. Blomqvist et 
al. [10] have found that children with ID have less balance and flexibility than typically 
developing peers. Inactivity leads to health problems, such as obesity, hypertension, back 
pain, coronary heart disease, diabetes, depression, anxiety, and mortality [8]. Massion 
[11] has shown that physical fitness and exercise are one of the most effective ways to 
overcome physical and psychological problems in people with disabilities. In support of 
this, Carter et al. [12] concluded that a vestibular stimulation-training program had a 
positive and significant effect on balance, coordination and agility in children with Down 
syndrome. Similarly, Smith et al. [13] concluded that exercise programs had a positive 
and significant effect on aerobic capacity, balance and agility in children with motor 
coordination disorder. In this regard, various studies have shown that physical activity has 
a positive effect on balance, strength, endurance and flexibility of people with ID [14–16].

Physical activity has many benefits including physical health and fitness, positive body 
image, improved quality of life, improved social skills, improved self-esteem. It also helps 
to relieve stress, develop friendships and maintain relationships with family and friends, 
and provide opportunities for community presence [17, 18]. 

Generally, on the one hand, physical performance of children with ID is weaker than of 
typically developing peers [2–8], and on the other hand, various studies have shown that 
physical activity has a positive and significant effect on improving physical performance 
of people with ID [11–16]. However, the effects of functional training (FT) on the physical 
performance of children with ID have received little attention. FT is a set of sports activities 
that are based on daily routine activities, such as walking, climbing up stairs and going 
down, getting up and sitting down. FT focuses on improving physical fitness, such as 
endurance, strength, flexibility and balance [19] as well as multilateral movement [20]. 
FT is effective on factors of physical fitness including balance and flexibility [21]. Balance 
is ability to maintain body position and its components to the outside [22]. Flexibility is 
range of motion in specific muscle or ability to move the muscles [23].

The effectiveness of FT on balance and flexibility of children with ID has received little 
attention in research. Most families of children with ID are culturally and economically poor. 
They cannot afford expensive treatments, such as medical, paramedical and psychological 
services. With this research, we want to help families prevent problems. It is necessary 
to study the effect of FT as a simple educational method without side effects. This study 
presents an available method for improving physical performance of children with ID for 
professionals, teachers, parents and educators. The purpose of this study was to investigate 
the effectiveness of FT on static and dynamic balance and flexibility in female students 
with ID. The authors aim to answer the following questions: 

1. Does FT have a significant impact on static and dynamic balance of female students 
with ID?

2. Does FT have a significant impact on flexibility of female students with ID?
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materials and methods 
population, sample, and sampling method 
The research method was experimental with pre-test and post-test with a control group. The 
statistical population consisted of all female students with ID in elementary school of Shiraz 
studying under the auspices of the Special Education Organization in 2018–2019. The 
participants included 30 female students with ID selected through convenience sampling 
and randomly assigned to the experimental (n = 15) and control (n = 15) groups. Both 
groups had pre-test of static and dynamic balance and flexibility before the intervention 
program. After the intervention program, both groups had post-test of static and dynamic 
balance and flexibility.

procedure for ft 
FT were implemented in 15 sessions. Each session lasted from 45 to 60 minutes. These 
programs were run for five weeks and three sessions per week. Each exercise was repeated 
3 set and 12 to 15 times per session. The movements were performed by the instructor 
and the children observed and performed it. The exercises were based on FT and included:

1) Squat overhead: Participants place their hands above the head and hold a ball with 
two hands. While the legs are open, be in the squat mode and knees bent 90 degrees. 
Then stand with your hands in the same position.

2) Russian twist with a ball: Sitting on the ground, knees bent, legs together and 
slightly above the ground level. Put the hands in front with a ball in hands, rotate 
the upper back straight without lowering the legs or bending and after a second’s 
pause, turn left and continue moving.

3) Lange: While holding two balls in the palms of your hands, put one foot ahead of 
the other, bend one of the knees and try to keep the waist straight. After the eight 
sets are over, change legs and continue with the other foot.

4) Landing on one leg from a box: jump down from the box with one foot and repeat 
with the other.

5) Wall push-up: This modified Swedish type of swimming is the most comfortable 
type of swim and is very convenient to start. Stand in front of the wall, hands on the 
wall and bend forward and return to the first position.

6) Kickback: Straighten and stretch the left hand and right foot, then repeat with the 
opposite hand and foot.

instruments 
Static Balance measurement: Single leg stance test (Stork test) was used for measuring 
static balance. The subject stands on one leg and places the toes of the other leg on the 
knee of the first leg and tries to maintain balance without making any changes to these 
conditions. This test score is equal to the maximum standing time. The best score comes 
after three moves. If one starts to disrupt the balance, he or she will be given another 
chance [24].

Dynamic Balance measurement: Tandem gait test was used for measuring dynamic balance. 
The subject walks on a straight line with one foot in front of the other (collision of the front 
heel to rear leg toenails) for 60 seconds, during this time, any error, such as swinging or 
loss of balance, will be reduced by one second. Tandem Walking test is a relatively old 
and easy to do test [25, 26].
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Flexibility measurement: Sit & Reach Test was used for measuring flexibility. A box and 
a mattress were used to assess flexibility. The subject sits on the floor with his or her 
knees stretched and flat, while the soles of the feet stick to the side of the box. He/she 
holds the hands parallel to each other and places one hand on top of the other, leaning 
forward from the waist area and gently pushing the hands onto the surface of the box. 
The hands and knees should not bend. The maximum distance the fingers touch the box 
is considered a record [27].

ethical cconsiderations 
Parents gave consent for participation of their children in this study. The parents were 
aware of the purpose of the study, and their children had the right to leave the study at 
any time. They were assured that all their information would remain confidential. The 
ethical review board of the regional Special Education Organization approved the study.

results 
Table 1 shows the mean values for static balance, dynamic balance and flexibility for the 
experimental and control groups.

Table 1. Mean and standard deviation of static balance, dynamic balance, flexibility in the experimental and the 
control group

Groups
Descriptive statistics

Pre-test Post-test
M (SD) M (SD)

Static balance
Experimental 10.20 (5.3) 14.93 (6.78)

Control 9.87 (4.90) 10.13 (4.70)
Dynamic Balance

Experimental 13.93 (6.94) 17.20 (8.08)
Control 13.53 (4.62) 13.73 (4.45)

Flexibility
Experimental -0.93 (7.54) 1.20 (7.64)

Control -0.73 (7.10) -0.60 (7.21)

To determine whether changes in the mean values were statistically significant or not, 
analysis of covariance (ANCOVA) was run. It is worth noting that regression homogeneity 
and homogeneity of variance were investigated prior to the ANCOVA. The results showed 
that the use of the ANCOVA test was possible. The results of ANCOVA are presented in 
Tables 2, 3 and 4.

Table 2. Analysis of covariance results for static balance in the experimental and the control group

Changes Sum of 
squares

Degrees of 
freedom

M of sum of 
squared F significance 

level  
Etta 

coefficient
Pre-test  887.694 1 887.694 347.494 0.01  0.928
Group  147.317 1  147.317   57.668 0.01   0.681
Error    68.973 27      2.023
Total 8542.000 30

According to the pre-test scores, the difference between the students' performance in 
the experimental and control groups was statistically significant in the post-test of static 
balance (F=57.668, P<0.01). The difference between the scores of the two groups of 
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students indicated that the FT program had an effect on static balance, and the effect 
was 0.68.

Table 3. Analysis of covariance results for dynamic balance in the experimental and the control group

Changes Sum of 
squares

Degrees of 
freedom

M of sum of 
squared F significance 

level  
Etta 

coefficient
Pre-test 1121.124 1 1121.124  431.141 0.01 0.941
Group     69.120 1     69.120    26.581 0.01 0.496
Error     70.210 21       2.600
Total 1281.468 30

According to the pre-test scores, the difference between the students' performance in the 
experimental and control groups was statistically significant in the post-test of dynamic 
balance (F=26.581, P<0.01). The difference between the scores of the two groups of 
students indicated that the FT program had an effect on dynamic balance, and the effect 
was 0.496.

Table 4. Analysis of covariance results for flexibility in the experimental and the control group.

Changes Sum of 
squares

Degrees of 
freedom

M of sum of 
squared F significance 

level  
Etta 

coefficient
Pre-test  1530.690 1 1530.690 1632.903 0.01 0.984
Group     30.055 1    30.055    32.062 0.01 0.543
Error     25.310   27     0.937
Total 1580.300 30

According to the pre-test scores, the difference between the students' performance in the 
experimental and control groups was statistically significant in the post-test of flexibility 
(F=26.581, P<0.01). The difference between the scores of the two groups of students 
indicated that the FT program had an effect on flexibility, and the effect was 0.543.

discussion 
The aim of this study was to investigate the effect of FT on static balance, dynamic balance 
and flexibility in female students with ID. The research findings showed that FT has positive 
and significant effects on social static balance, dynamic balance and flexibility of female 
students with ID. These findings are consistent with those of Gorla, Costa, Silva, Costa, & 
Araujo [2], Kachouri, Borji, Baccouch, Laatar, Rebai, Sahli [28] and Lee & Lee [29]. This 
was in line with the findings of Weiss et al. [30]. The results of the research by Weiss et 
al. [30] suggest that FT can increase balance. Kachouri et al. [28] examined the effect of 
combined exercise program on postural strength and balance in boys with ID. Their results 
showed that static balance improved after eight weeks (three times a week) of combined 
exercise. Gorella et al. [2] also examined the effect of physical education classes on the 
balance of children with ID of 6 to 11 years of age. The results showed that the balance of 
these children improved with participation in physical education classes. Lee and Lee [29] 
found in their study that high-speed squat training promotes static and dynamic balance. 
In explaining this result, it can be said that FT can improve balance by improving the 
system of proprioception in the joints and obtaining more comprehensive and qualitative 
information and sending it to the cerebellum [20]. FT utilizes multiple muscles to increase 
a person's strength and balance and effectively improve general fitness [29]. 
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Another exercise was box jumping and landing on one leg (plyometric exercise), which 
was effective in strengthening static balance. Balance control consists of a continuous 
feedback system of visual, vestibular and body sensory processes as well as neuromuscular 
processes. Also an important component of the body sensory system is proprioception, 
which includes afferent information from intra-articular receptors, muscles and tendons 
which is enhanced through physical training and increased balance [31]. In addition, 
balance is a multifactorial issue that is influenced by various factors such as strength, 
proprioception, reaction speed, and motor coordination. Functional exercises have the 
potential to improve these factors simultaneously [32].

Findings showed that FT improves flexibility of female students with ID. Weiss et al. 
[30] found similar results in their studies. They found that a combination of multi-joint 
exercises, especially those involving the hip and moving in multiple directions, could 
increase flexibility. Kloubec [33] showed that 12 weeks of Pilates training could significantly 
increase hamstring flexibility. In explaining this finding, it can be said that stretching 
improves flexibility. A variety of tensile techniques (static and ballistic) show a significant 
increase in the range of motion [34]. If participants maintain a stretch of 30 to 60 seconds, 
they will have the most flexibility [33].

The neurophysiological properties cause the contractile tissues to respond to stretching 
exercise. In stretching exercises, slow stretching activates soft tissues (skin, tendons and 
joints) and muscles of the Golgi tendon. This sensory receptor detects the difference in 
stress caused by passive stretching or contraction of the active muscle. The Golgi tendon 
organ inhibits alpha motoneuron activity [35].

According to the stress pressure curve, when gentle force is applied perpendicularly to the 
cross-sectional area of the tissue, the collagen fibers become smooth. At extra pressure, 
the recyclable deformation occurs in the elastic range. This change releases heat and 
prolongs the muscle [36].

conclusion 
The results showed that FT improved static and dynamic balance and flexibility in female 
students with ID. FT increases physical ability and relieves motor problems in female 
students with ID. Therefore, parents, psychologists, educators, teachers, and people who 
work with female students with ID can help these people with functional exercises.
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