
  
 

 

 
J Sport Inj Prev Biomech 2022, 1, 1. www.JSIPB.ir 

 

Journal of Sports Injury Prevention & 

Biomechanics (JSIPB) 
                          Summer, 2022; 1(1): 35-44  

Rayan Sport  

 

Original Article 

 

The Effect of 8 Weeks of Selected Core Stability Exercises on Static and Dynamic Bal-

ance, Gait Speed, and Stride Length of Students with Intellectual Disability 
 

Ramin Balouchy 1*     

1 Associate Professor of sport injuries and Corrective Exercises, College of Physical Education and Sport 

Sciences, University of Allameh Tabataba’i, Tehran, Iran. 

Email: ram_b81@yahoo.com   

 

 

* Correspondence: College of Physical Education and Sport Sciences, University of Allameh Tabat-

aba’i, Tehran, Iran. Email: ram_b81@yahoo.com   

 

 

Abstract  
 

Background: The clinical condition of children with intellectual disability is typically weak, with 

pain and position disturbances and no physical liveliness. The current research aim was the evalu-

ation of the effect of 8 weeks of selected core stability exercises on static and dynamic balance, gait 

speed, and stride length of students with educable intellectual disability. Methods: Among the stu-

dents with intellectual disability in exceptional schools of Quds city, 40 participants were chosen 

according to the inclusion criteria and they randomly categorized into two groups. To assess static 

and dynamic balance, walking speed, and stride length before and following the examination, the 

balance error scoring system, timed up & Go balance test, Ten Meter Walk Test, video recording, 

and Dartfish motion analysis software were employed. Experimental community participants com-

pleted stabilization preparation for central organs during eight weeks at three sessions for 45 

minutes per week. The covariance analysis (ANCOVA) and dependent t-test was used at a signif-

icance level of 0.05. Results: The covariance analysis results revealed a significant difference 

among BESS, TUG, walking speed, and stride length between both groups (P <0.05). Also, the 

Results from the dependent t-test indicated that the changes, before and following the evaluation, 

of BESS, TUG, gait speed, and stride length were significant in the experimental group (P <0.05). 

Conclusion: The Results indicate that the exercise procedure adopted strengthens the static, active 

balance, gate speed, and length of students with intellectual disabilities. 
 

Keywords: Walking, Balance, Core Stability Exercises, Intellectual Disability. 

 

1. Introduction 

The frequency of disabilities throughout Iran has been reported at 14 per 1000, and in rural 

communities, it is higher than that of urban regions and among males is higher than females (1). 

Individuals with disabilities are classified into numerous groups across diverse viewpoints: physi-

cal-motor, social, mental, and behavioral-sensory disabilities. Mentally impaired individuals fall in 

the mental disorder category. According to the American Association for Mental and Developmen-

tal Disabilities, there are three fields for identifying and diagnosing intellectual disabilities disor-

ders: lower than average intelligence, usually determined by how well a mind of participant per-

forms, and IQs lower than 85 (a standard deviation of 1-, 2- and lower than 3-) based on the pre-

sumptive natural curve and using Wechsler analysis, the participant with below-average IQ who 

have deficiencies in adaptive behavior and they occur during the growth interval, i.e., preceding 

the age of 18 (2). Intellectual disability evaluation can be rendered by specialists in this area. When 

mental or adaptive disorders are noted, they must investigate whether these deficiencies arise before 
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or following age eighteen (3). There is a global occurrence of intellectual disability range from 1 

to 3% (4). People with mild, moderate, severe, and deep intellectual disabilities include 4, 10, 85, 

and 2% of the total patients’ community, respectively (3). The Iranian Welfare Organization has 

recorded intellectual disability in one out of seven hundred babies born. A wide range of severity 

and symptoms, including sensory challenges (such as vision, hearing), poor nutrition, thyroid im-

pairments, obesity, osteoporosis, epilepsy, cardiovascular problems, mental problems, musculo-

skeletal problems, motion, and genetic disorders among participants whit intellectual disabilities is 

observed (5).  Intellectual disability persons ought to enhance physical fitness, flexibility, and me-

chanics. Nearly all of these participants have low amounts of motor and physical activity (6). Com-

pared to normal children, children with intellectual disabilities take the lower scores in terms of 

strength, endurance, agility, balance, gate speed, flexibility, and response period (7). Temple et al. 

(2008) estimated that around one-third of those with intellectual disabilities were physically active. 

The decreased agility for intellectually disabled persons about stable individuals is a significant 

trait (8). In persons with intellectual disabilities, limitations and disruptions in travel were more 

common (9). In mentally disabled persons, their awareness and motor functions are impaired due 

to the incidence of developmental mental issues, signifying the increasing incidence of mechanical 

difficulties among these participants (10). Any interfering with motor development decreases the 

freedom of an individual and raises the need for continuing assistance for the success of day-to-day 

activities. Enklar et al. (2012) claimed that the recorded motion difficulties throughout individuals 

with intellectual disabilities were primarily due to the high frequency of gait and balance issues in 

all these cases (9). 

Gate is a mixture of coordination and rhythmic movement in either direction of all muscles 

engaged in a traveling phase. The gate is, according to traditional concepts, one foot's continuous 

interaction with the ground when the feet do not touch the floor for a brief time, whether moving 

or jumping (11). Intellectual disability individuals are poor in static and dynamic coordination and 

are thus impaired by their gait. In certain cases, attributes including the stride length, movement 

speed, period of movement and dual reinforcement, hip position, knee and ankle joints at the time 

of heel touch with the floor, and detachment of the toes from the surface, etc., are influenced by 

this deficiency. Training to enhance the stability of the central organs have fascinated investigators 

in recent years. The significance of this mechanism for stabilization and the generation of energy 

is becoming increasingly evident in all forms of operations (12). Interventions aimed at improving 

central organ stabilization are practices that focus on the central body's muscles and joints and, 

particularly, back, pelvis, and thighs to achieve the desired movement degree. Physiologically 

speaking, improving and stabilizing the central organs is thought to improve optimal power and 

energy and more productive utilization of muscles of the shoulder, arm, or leg. Central organs sta-

bilization is thought to be a concept for optimizing biomechanical activity to increase the output of 

power in all sorts of behaviors, including kicking, running, balancing, tossing, and trying to kick 

from aside (12). Despite current research on reinforcing and athletic activities, physical and func-

tional disorders, among exceptional students, particularly those with intellectual disabilities, phys-

ical conditions, and their associations with physical training, there have been few experiments in 

Iran. This research was carried out with a new, realistic exercise in a procedure on stabilizing the 

central organs. This research not only concentrates on muscle extending and tightening, but also 

raises respiratory capacity and enhances the standard of wellbeing and vivacity. The research aims 

at increasing the consistency of posture and gait efficiency of these participants owing to the value 

and implementation of activities to promote the flexibility of the central organs. This research also 

aims to examine the impact of activities on balance and gait dimensions in intellectual disability 

adolescents, which will improve the flexibility of the central organs over eight weeks. 
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2. Materials and Methods 

Participants 

The current study's statistical participants comprised of educable students with intellectual disabil-

ities in Qods Town who were categorized dependent on age and type of impairment. Among them, 

40 individuals were chosen based on inclusion criteria and randomly divided to one of two groups, 

including control (20 participants, age: 12.20 ± 1.36, Height: 1.48 ± 0.04, weight: 50.45 ± 5.25, 

BMI: 23.14 ± 2.79) and experimental (20 participants, age: 12.55 ± 1.31, height: 0.04 ± 47.1, 

weight: 52.05 ± 3.39, BMI: 24.02 ± 1.93). Studies in this area have been undertaken to select this 

number of participants (13, 14). 

Inclusion criteria were intellectual disability, presence in a group with educable students with in-

tellectual disability (50-75), participation in successive training sessions (maximum number of ab-

sences is three sessions during the training period), age range between 10 to 15 years, and male 

gender. All participants' parents signed informed written consent to engage in the research. Partic-

ipants were normalized in terms of height, weight, BMI, and foot size in the studied groups. Before 

the test, participants were assessed in terms of static and dynamic balance, walking speed, and 

stride length using the Balance error scoring system (BESS), the Timed Get up and Go (TUG), the 

Ten Meter Walk Test, video recording, and motion evaluation software of Dartfish, respectively. 

The selected training procedure was therefore carried out by the experimental group to enhance the 

consistency of the central organs over eight weeks and three meetings per week for 45 minutes at 

their school sports club. Throughout the control group, participants did not even engage, during 

this time, in regular physical activities. The individuals concerned were not informed of the com-

munity to which they related. The post-test situations of both groups were assessed compared to 

the pre-test circumstances following eight weeks of the training procedure. Exclusion criteria in-

clude rehabilitation and occupational therapy courses interfering with the effect of exercise pro-

gram, arranged exercise and exercise background during the study, absence of more than three 

sessions during exercise, administration of unique drugs influencing motor and cognitive activity, 

severe musculoskeletal impairments, and displeasure of participants, families, and officials to con-

tinue the research process. 

 

Evaluation approaches 

Static balance evaluation: A balance error scoring system (BESS) was applied to assess static bal-

ance. Six different postures, including three postures on a concrete floor, and three postures on a 

soft surface, were included for this examination. The concrete floor is comprised of carpet or floor-

ing, and the soft surface comprised of compact foam pads with dimensions of 40 x 50 x 6 cm. 

Standing on both legs in paired form, standing on both feet, one forward and one behind, and stand-

ing on one foot where all components of the postures. Eyes were closed, and hands parallel to the 

lumbar territories in every location of the participants. The participants finished each scenario for 

20 seconds, and their aggregate ranking was measured as the total number of mistakes in these six 

settings. The above errors include detachment of the hands from the lumbar region, the opening of 

the eyes, lifting the heel or toe from the floor, adduction or abduction of more than 30 degrees of 

the thigh, the encounter of the suspended foot with the ground or disturbed balance due to different 

causes. Each participant took the test three times to acquaint them before the examination. The 

reliability coefficient of this examination was taken by Shah Heidari et al. as r = 87 (Figure 1) (15, 

16). 
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                       Figure 1. Balance error scoring system (BESS) 

 

Some notes around this analysis: 

1- The cumulative number of mistakes is 10 times for each scenario. 

2- The number of iterations is 3 times and the time interval between each examination is 1 minute 

3- If the participants make numerous errors at the same time, only one of which would be registered 

for them. 

4. The number 10 is assigned to participants who cannot continue the examination process for at 

least 5 seconds.  

 

Dynamic Balance Assessment: Timed up & Go (TUG) was included to evaluate dynamic balance. 

In this test, the participant settled on a chair with a controllable height, so that the knees and hips 

were crooked up to 90 degrees and the soles were in contact with the ground at relaxation. The 

following message was sent to the participant: Ready; One, two, three, go. With hand hint, the 

participants stood and walked 3 meters, turned around, and settled. From the point of action, before 

the individual was seated on the chair, time was measured by seconds, and the sum of both exper-

iments were determined as the outcome of the examination. To evaluate functional mobility, this 

test determined the intra- and inter-group reliability and validity as ICC = 0.99 (Figure 2) (17). 

 

 

 

 

 

 

 

 

 

 

 

                       Figure 2. Timed up & Go (TUG) 

 

 

Walking speed assessment: Ten Meter Walk Test was used to calculate gait speed during this ex-

amination. The strategy was that each participant went twice along this path. Ten Meter Walk Test 

time was calculated by seconds in the corridor, and less time revealed more walking speed (17). 

 

 [
 D

O
I:

 1
0.

52
54

7/
js

ip
b.

1.
1.

35
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
ip

b.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                             4 / 10

http://dx.doi.org/10.52547/jsipb.1.1.35
http://jsipb.ir/article-1-22-en.html


J Sport Inj Prev Biomech,Summer, 2022, 1, 1. 39 of 10 
 

 

Stride length examination: A treadmill, camcorder, and Dartfish motion analysis software were 

used to assess stride length. Participants first gaited on the treadmill for around 5 minutes so that 

they would not encounter any challenges during the examination while learning how to walk on the 

treadmill. Related videos were recorded while assessing participants' gaiting. The video was ana-

lyzed by Dartfish software. The software page has been calibrated for review of the test phase 

following the selection of the video. Upon calibration of the software tab, a longitudinal range 

previously defined mostly on the treadmill was installed on the software to estimate the stride length 

dependent on this measurement. After deciding the distance of one meter, the next distances were 

determined by the program to calculate the stride's duration depending on that range (Figure 3) 

(18).   

 

 

 

 

 

 

 

 

 

 

                   Figure 3. Dartfish motion analysis software 

 

 

Statistical Methods 

The average and standard deviation for the physiological and anthropometrical parameters of par-

ticipants was calculated using descriptive statistics. Shapiro-Wilk test, covariance analysis, and 

dependent t-test were applied to assess the data's normality, inter- and intra-group alterations, re-

spectively. SPSS software version 22 was esed for data analysis. The significance of the examina-

tions was considered with 95% confidence (P <0.05). 

3. Results 

The current research aimed to test the impact of selected trainings, to enhance the stability of 

the central organs around eight weeks on static and dynamic balance, gait speed, and length of 

educable students with intellectual disabilities. The 40 participants were categorized into the fol-

lowing two groups: control (20 individuals, age: 12.20 ± 1.36, Height: 1.48 ± 0.04, weight: 50.45 

± 5.25, BMI: 23.14 ± 2.79) and experimental (20 people, age: 12.55 ± 1.31, height: 0.04 ± 47.1, 

weight: 52.05 ± 3.39, BMI: 24.02 ± 1.93). 

To compare intergroup static and dynamic balance, gait speed, and stride length, according to 

the hypothesis of covariance test, the analysis of covariance, and to assess the intragroup variations, 

the dependent t-method were included.  

The Results of covariance analysis in Table 1 indicate that there is a significant difference be-

tween control and experimental groups in terms of one-leg posture on a concrete  floor (P = 0.001), 

one-leg posture on a soft surface (P = 0.007), posture forward and backward on concrete  floor (P 

= 0.009), posture forward and backward on soft surface (P = 0.008), dynamic balance (P = 0.001), 

gait speed (P = 0.01) ), and stride length (P = 0.009). When standing on both feet in couples, no 

failure was reported according to the BESS examination. The Results from comparing the intra-

group variations in each group and the parameters assessed based on the dependent t-test are indi-

cated in Table 2. 
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Table 1. Results from the covariance of variables 

variables group M* mean square F P 
observed 

power 

Single leg stance on firm 

surface 

control 6.21 
12.16 29.40 0.001 0.443 

experimental 5.08 

Single leg stance on 

foam pad 

control 6.93 
4.53 8.31 0.007 0.184 

experimental 6.26 

Tandem stance on firm 

surface 

control 3.51 
2.73 7.62 0.009 0.171 

experimental 2.98 

Tandem stance on foam 

pad 

control 4.68 
4.40 7.84 0.008 0.175 

experimental 4.01 

Dynamic Balance 
control 8.61 

7.68 12.46 0.001 0.252 
experimental 7.73 

Walking speed 
control 10.41 

5.34 6.60 0.01 0.151 
experimental 9.68 

Stride length 
control 96.81 

29.40 7.65 0.009 0.171 
experimental 98.54 

* Significance level was considered p <0.05   M * Adjusted mean 

 

 

Table 2. Results of comparison of means in pre and post-test for research parameters 

variables group SD±M F P 

Single leg stance on firm 

surface 

control 
pre-test 6.45±0.51 

0.32 0.74 
post-test 6.40±0.50 

experimental 
pre-test 6.05±1.14 

8.75 0.001 
post-test 4.90±1.37 

Single leg stance on foam 

pad 

control 
pre-test 7.10±0.91 

1.16 0.25 
post-test 6.90±1.07 

experimental 
pre-test 7.20±1.19 

5.10 0.001 
post-test 6.30±1.08 

Tandem stance on firm 

surface 

control 
pre-test 3.65±0.87 

1.45 0.16 
post-test 3.45±0.75 

experimental 
pre-test 3.85±1.08 

4.66 0.001 
post-test 3.05±0.94 

Tandem stance on foam 

pad 

control 
pre-test 4.95±0.82 

0.96 0.34 
post-test 4.70±0.86 

experimental 
pre-test 4.85±0.87 

6.47 0.001 
post-test 4.00±0.72 

Dynamic Balance 

control 
pre-test 8.45±1.43 

-0.43 0.66 
post-test 8.55±1.39 

experimental 
pre-test 8.65±1.38 

4.67 0.001 
post-test 7.80±0.95 

Walking speed 

control 
pre-test 10.45±1.76 

0.76 0.45 
post-test 10.30±1.80 

experimental 
pre-test 10.70±1.34 

4.41 0.001 
post-test 9.80±1.60 

Stride length 

control 
pre-test 95.80±5.68 

-0.84 0.40 
post-test 96.15±4.74 

experimental 
pre-test 97.30±5.86 

-3.78 0.001 
post-test 99.20±6.04 

* Significance level was considered p <0.05 
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According to Table 2, the Results of the dependent t-test indicated that the parameters of one-

leg posture on a concrete  floor (P = 0.001), one-leg posture on a soft surface (P = 0.001), posture 

forward and backward on concrete  floor (P = 0.001), posture forward and backward on a soft 

surface (P = 0.001), dynamic balance (P = 0.001), gait speed (P = 0.001) and stride length (P = 

0.001) ) was significant in the experimental group. It was also revealed that the variations of pa-

rameters above-mentioned in the control group were not significant (P> 0.05). It is noteworthy that 

the exercise protocol to enhance the stability of the central limbs, improved the records of static 

and dynamic balance and kinematic factors of gait in students with intellectual disabilities. 

 

4. Discussion 

This research would determine the efficacy of chosen activities for improving static and dy-

namic balance, gaiting rhythm, and period of educable students with intellectual disabilities during 

stabilization of the central organs. The Results of the present analysis have shown that the static 

and dynamic balance vary considerably from control to experimental groups. Another outcome of 

this analysis is the contrast of means for factors associated with static and dynamic balance through-

out groups in pre- and post-test settings. The Results revealed that improvements in the control 

group were not substantial; however, significantly changed, and beneficial effects were achieved 

in the experimental group in terms of the static and dynamic balance following evaluation compared 

to the pre-test settings. The research Results are in accordance with the results of the studies below: 

Gholami Boroujeni et al. (2018) referred to the impact of activities relating to the integration of the 

central organs and the closed action sequence on the balance of students with intellectual disabili-

ties (19); Shafizadeh and Mohammadi (2017) proved that the impact of central organ stabilization 

on the static and dynamic balancing of children between 8 and 10 years of age with intellectual 

disabilities was significant (20); Mohammadi et al. (2015) they examined the impact of practices 

of central limbs stability on static and dynamic balance among children with Down syndrome and 

the Results of their study have demonstrated a significant impact of such practices on the balance 

maintenance (21); Ahmadi et al. (2012) studied the effect of central stabilization trainings on dy-

namic balance among individuals with intellectual disabilities over 6 weeks  and used the Star 

Excursion Balance Test (SEBT) to evaluate the dynamic balance and also reported the significant 

influence of these functions (22); Daneshmandi et al. (2013) tested the impact of interventions 

related to central organs stabilization on the balance condition of intellectually disabled students 

utilizing the Y test and found a substantial difference throughout the experimental group (14); Far-

zaneh Hesari et al. (2011) tested the balance of students with hearing disability employing BESS 

and SEBT measures in post-central stabilization exercises and reported significant differences in 

static and dynamic performance (16); Grancher et al. (2012) found that the balance improved fol-

lowing nine weeks of central stabilization education (23); Finally, Anup et al. (2010) commented 

on the significant balance influence of a duration of the exercise regimen to boost central con-

sistency (24). 

The increased balance was assessed based on system philosophy focused on exercises relevant 

to the central organs. According to system principle, the power to manipulate speed is attributable 

to the continuous and dynamic interaction of the musculoskeletal system, collectively referred as 

the stature management solution. According to this method, height management, to sustain balanc-

ing and eventual motion, needs the incorporation of sensory data to assess the location of the body 

in speed and the capacity of the musculoskeletal system to apply sufficient power. The central 

nervous system is conscious about the status of the central portions of the body against gravity as 

well as the reliance surface in this method, using the data for visual, atrial and sensory systems 

(including the articular conditions and peripheral sensation) and provides pre-programmed move-

ment patterns based on the suitable motor response. Therefore, it seems plausible that activities on 

central organ stability could enhance balance by mentioning both systems principle and the effects 

of exercise on optimizing system operation (25, 26). Nervous adaptation to the exercise can also be 
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said. Exercise has improved the capacity of a human to use motor units, helped contraction and 

improved the muscular potential to generate power, and strengthen the coordination of the brain 

and spinal cord (27). Analysis of other research indicated that exercises linked to the stabilization 

of the central part of the body could significantly improve the rhythms of stimulation of the trunk 

muscles. In certain situations, the value of appropriate triggering and stabilization of the trunk 

throughout static maintenance has been introduced (28). As Kiebler et al. in their analysis, they 

found that active muscular organization in the central body area, dependent on patterns of limb 

functions, helped improve balance. According to Kiebler et al., The body uses the central portions 

to trigger the muscles to generate the requisite rotational torque surrounding itself and continue 

moving the organs (29). The authors, therefore, concluded that, in the BESS and TUG measures, 

when the participant stood on the mainstay foot or walked about for a minimum of time, the vertical 

and oblique abdominal muscles might initiate every action to begin the motion of the trunk and 

enable the participants to retain balance. Also, during lower extremities activity, the biceps and 

abdominal muscles participate in dynamic balance through protecting the spinal cord. However, 

the Results reached in current research are not by the results of the following studies in the area of 

balance: Sato et al. (2009) they investigated the impact of central stability exercises on walking and 

lower extremities consistency and 5,000-metre running performance, and they did not note any 

significant change in balance (30); Clary et al. (2006) stated that no significant balancing effects 

were found for 13 weeks after central strengthening exercises (31); Aswani and Hess (2003) Based 

on the stability framework of Biodex, they did not note a significant impact over nine weeks of 

central stability training on the balance of swimmers (32). The essence of the central stability train-

ing curriculum in the studies being performed is the same; however, the difference between the 

Results of the current research and the results of the research mentioned above is attributable to 

various parameters, including the form of measurement, age, degree of involvement and partici-

pants’ gender. In Aswani and Hess (2003), the control group consisted of healthy and young par-

ticipants the experimental group consisted of young swimmers; Balance in their investigation is 

evaluated by the Biodex stability system, despite the current analysis in which the balance is as-

sessed by a performance test.  

Other Results of the present research revealed a significant disparity between the control and 

the experimental groups in terms of kinematic factors relating to walking speed and stride duration. 

The means for walking speed and stride frequency in the pre and post-test settings were also con-

trasted between categories. According to the Results in the selected sample, walking speed and 

stride duration in the post-test relative to the pre-test changed dramatically. It had a beneficial im-

pact on individual efficiency, while there was no substantial difference among these criteria in the 

control group. The Results of this section of the analysis are contrasted to the following investiga-

tions: Sadeghi et al. (2016) evaluated the influence of central balance activities on the balance and 

speed of blind children and also significant progress in dynamic balancing scores and walking speed 

of the target population was recorded (33). Farsi et al. (2014) examine the influence of balancing 

activities on some of the kinematic aspects of traveling in older females for six weeks and demon-

strated a significant improvement in the length and walking speed of the sample population (34). 

Schinkel et al. (2012) and Sato et al. (2009) documented a significant impact of these practices on 

running, stride kinetics, and balance while identifying the results of central area conditioning 

(30&35). Jokslen et al. (2008) studied the impact of exercise on the simple motor abilities of intel-

lectual disability and found a substantial improvement in the performance of walking, running, 

balancing, leaping, trampoline, obstacles crossing, and squat capabilities (36). The experiments 

above-mentioned may vary from the existing research approach or participants; however, the im-

provement or enhancement of the cinematic dimensions of the gait is the common aspect between 

them. With regard to the potential explanation for increasing the walking speed of the students and 

the stride duration, it has been shown that the contraction of the muscles of the central area before 

the organ motion was affected by the predictive response of the central nervous system, which 

avoided stature instability in the coordination of the balance and also involved in the dynamic bal-
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ance. As a result, the exercise regimen to enhance the stabilization of the central muscles contrib-

uted to better activity estimation and, therefore, decreased movement disturbance and gravity fluc-

tuation (37). Also, to preserve balance in the case of unintended balance disturbances, the ab-

dominal muscles are enabled before the other trunk, and lower extremities muscles enhance spinal 

flexibility and keep the balance. Consequently, some deficiency in this region contributes to a pause 

in the stimulation of the lower extremities. These muscles are often accountable for preserving the 

pelvic stature, and the impairment of these muscles contributes to a lack of proper pelvic alignment 

and, as a consequence, the strength of the lower extremities' muscles connected to this region has 

declined to owe a disturbance in the correct length-tonus interaction (37). In particular, exercises 

that enhance central muscle flexibility through continuous improvement of the propulsive system 

improved the neuromuscular activity and motor system of the lower muscles (22). Thus, the mus-

cles were reinforced to minimize the hesitation in the triggering of the bottom extremities, preserv-

ing the pelvic orientation through these muscles and contributing to a potential increase in kine-

matic gait parameters. Furthermore, the Results of the following experiments in the context of kin-

ematic parameters of the walking speed and stride duration are incompatible with those of the fol-

lowing studies: Aular et al. (2010) found that endurance activities in water and out of the water had 

little impact on walking speed of participants (33); Cal et al. (2009) found that the dynamic balance 

effects on sample group were significant for central stability activities; however, the males and 

females output did not vary dramatically (38); Sadeghi et al. (2009) investigated the impact of 

endurance interventions on some of the kinematic variables of elderly's walking and did not men-

tion any vital effect following exercising (39). There are potential explanations for the inconsisten-

cies between the Results of studies above-mentioned and the current research, including factors 

such as the form of procedure for training, the participants’ gender and their illness, the measure-

ment process, age, and extent of exercise. 

                        5. Conclusion   

In agreement with the results of the current research, it can be concluded that the success of 

the proposed exercises in the central region stabilization over eight weeks could help enhance the 

coordination and kinematic parameters of intellectually disabled participants. Thus, we may refer 

to the significance by utilizing specific exercises for the students' physical hours, given the thera-

peutic impact of exercises and the particular requirements of students with intellectual disabilities 

for mobility. The time needed to do the training is therefore taken into account so that it can be 

incorporated in the physical education of the students. 

 

Funding  

This research received no external funding 

Acknowledgments  

We now acknowledge the collaboration of students and education administrators of Qods city, Teh-

ran, and wish good health and jubilation to these cherished persons. 

Conflicts of Interest 

The authors report no conflict of interest 

References 

 
1. Runge, C., Shupert, C., Horak, F., & Zajac, F. Ankle and hip postural strategies defined by joint torques. Gait & posture. 1999; 10(2), 

161-170. 
2. Luckasson, R., Borthwick-Duffy, S., Buntinx, W. H., Coulter, D. L., Craig, E. M. P., Reeve, A., .Spreat, S. Mental retardation: Defini-

tion, classification, and systems of supports: American Association on Mental Retardation. 2002; ISBN 0-940898-81-0, pp. xiii+238. 
3. Maulik, P. K., Mascarenhas, M. N., Mathers, C. D., Dua, T., & Saxena, S. Prevalence of intellectual disability: a meta-analysis of 

population-based studies. Research in Developmental Disabilities. 2011; 32(2), 419-436.  
4. Harris, J. C. Intellectual disability: Understanding its development, causes, classification, evaluation, and treatment: Oxford University 

Press. 2006. 

 [
 D

O
I:

 1
0.

52
54

7/
js

ip
b.

1.
1.

35
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
ip

b.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                             9 / 10

http://dx.doi.org/10.52547/jsipb.1.1.35
http://jsipb.ir/article-1-22-en.html


J Sport Inj Prev Biomech,Summer, 2022, 1, 1. 44 of 10 
 

 

5. Davis, R., Proulx, R., & van Schrojenstein Lantman-de Valk, H. Health issues for people with intellectual disabilities: the evidence 
base. Health Promotion for People with Intellectual and Developmental Disabilities. 2014; 7-16.  

6. 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(2), 93-105.  

7. Radmehr, G., Mazaheri, R., Sanjari, M. A., Halabchi, F., & Mansournia, M. A. Comparison of activation pattern of selected trunk 
muscles during over ground and treadmill walking. Modern Rehabilitation. 2013; 6(4). 

8. Teasdale, N., & Simoneau, M. Attentional demands for postural control: the effects of aging and sensory reintegration. Gait & posture. 
2001; 14(3), 203-210.  

9. Enkelaar, L., Smulders, E., van Schrojenstein Lantman-de Valk, H., Geurts, A. C., & Weerdesteyn, V. A review of balance and gait 
capacities in relation to falls in persons with intellectual disability. Research in Developmental Disabilities. 2012; 33(1), 291-306.  

10. Carvalho, R., & Almeida, G. Assessment of postural adjustments in persons with intellectual disability during balance on the seesaw. 
Journal of Intellectual Disability Research. 2009; 53(4), 389-395.  

11. Sasaki, K. and R. R. Neptune. "Differences in muscle function during walking and running at the same speed." Journal of biomechanics. 
2006; 39(11): 2005-2013 

12. Kibler WB, Press J, Sciascia A. The role of core stability in athletic function. Sports Med. 2006; 36(3):189-198. 
13. Amiri Jomi Lou, R., Bahiraei, S., & Daneshmandi, H. The Effect of an 8-Week Pilates Program on Performance Test Scores of Ado-

lescents with Intellectual Disability. Physical Treatments-Specific Physical Therapy Journal. 2018; 8(2), 85-92. 
14. Daneshmandi H, Barati A H, Ahmadi R. The Effect of Core Stabilization Training Program on the Balance of Mentally Retarded 

Educable Students. Journal of Rehabilitation. 2013; Vol 14, No 3. 
15. Shah Heidai S, Norasteh A A, Mohebi H. Comparison of superior and non-superior foot balance in soccer players, gymnasts, swimmers 

and basketball players, journal of Sport Medicine Studies. 2011; 3(2), 5-18. (In Persian) 
16. Farzane Hesari, A, Daneshmandi, H, Mahdavi, S. "The Effect of 8 Weeks of Core Stabilization Training Program on Balance in Hearing 

Impaired Students". Journal of Sport Medicine. 2012; 4(7): PP: 67-83. (In Persian) 
17. Mahdizadeh, A., Lokzadeh, S., Riyahi, A., Hosseini, S. A., & Jalili, N. The Investigation of Factors Affecting the Gait of the Patients 

Suffering from Multiple Sclerosis.  2019 . 
18. Baluchi R, Babakhani F, Sheikhhoseini R, Panahi Yeng Abad M, Shirzad E. Effect of 8-Week Pilates Exercises on Kinematic Param-

eters of Balance and Gait in Deaf High School Students. J Mazandaran Univ Med Sci. 2018; 27 (156) :194-198 
19. Gholami Borujeni B, Ghasemi B, Moradi M R. Comparing Core Stability and Closed Kinetic Chain Training on the dynamic balance 

of mentally retarded students, Volume 6, Issue 11. 2018; 13-20. (In Persian) 
20. Shafizadeh. A, Mohamadi. Z. The Effect of 8 Weeks of Core Stability Training on Static and Dynamic Balance in Mentally Retarded 

Children 8 to 10 Years. Motor Behavior. Spring. 2017; 9 (27): 105-18. (In Persian) 
21. Mohammadi, M., Fatahi, s., sheikh, M., & Mohammadi, B. The effect of core stability training on static and dynamic balance in children 

Down’s syndrome. Journal of research in sport rehabilitation. 2015; 3 (5), 51-58. (In Persian) 
22. Ahmadi R, Daneshmandi H, Barati A H. The effect of 6 weeks core stabilization training program on the balance in mentally retarded 

students. Int J Sport Stud. 2012; 2(10): 496-501. (In Persian 
23. Granacher, U., Lacroix, A., Muehlbauer, T., Roettger, K., & Gollhofer, A. Effects of core instability strength training on trunk muscle 

strength, spinal mobility, dynamic balance and functional mobility in older adults. Gerontology. 2013; 59(2), 105-113 
24. Anoop, A., Kalpana, Z., Jitender, M., & Kumar, S. Effect of core stabilization training on dynamic balance in non-professional sports 

players. Indian Journal of Physiotherapy and Occupational Therapy—An International Journal. 2010; 4(4), 18-22 
25. Nagy, E., et al. Postural control in elderly subjects participating in balance training. European journal of applied physiology. 2007; 

100(1): p. 97-104. 
26. Vieira, F.T.D., et al. The influence of Pilate’s method in quality of life of practitioners. Journal of Bodywork and Movement Therapies. 

2013; 17(4): p. 483-487. 
27. Kuo, Y.-L., E.A. Tully, and M.P. Galea. Sagittal spinal posture after Pilates-based exercise in healthy older adults. Spine. 2009; 34(10): 

p. 1046-1051. 
28. Cholewicki, J. and J.J. Vanvliet Iv. Relative contribution of trunk muscles to the stability of the lumbar spine during isometric exertions. 

Clinical biomechanics. 2002; 17(2): p. 99-105. 
29. Robinson, R.H. and P.A. Gribble. Support for a reduction in the number of trials needed for the star excursion balance test. Archives of 

physical medicine and rehabilitation. 2008; 89(2): p. 364-370 
30. Sato K, Mokha M. Does core strength training influence running kinetics, lower-extremity stability, and 5000-performance in runners? 

Journal of Strength and Conditioning Research. 2009; 23(1):133-40. 
31. Clary, S., Barnes, C., Bemben, D., Knehans, A., & Bemben, M. Effects of ballates, step aerobics, and walking on balance in women 

aged 50–75 years. Journal of sports science & medicine. 2006; 5(3), 390-399 
32. Swaney, M. R., & Hess, R. A. The effects of core stabilization on balance and posture in female collegiate swimmers. J Athl Train S. 

2003; 38, 95. 
33. Sadeghi S, Mahdavinezhad R, Kamali A. Effectiveness of Core Stabilization Exercises on Balance and Gait speed of blind students, 

Journal of research in sport rehabilitation, Volume: 4 Issue. 2016; 7, 21-30. (In Persian) 
34. Farsi AR, Ashayeri H, Mohammadzadeh S. The Effect of Six Weeks Balance Training Program on Kinematic of Walking in Elderly 

Women, Journal of Salmand. 2014; Vol 9. Num 4, (In Persian) 
35. Shinkle J, Nesser TW, Demchak TJ, McMannus DM. Effect of core strength on the measure of power in the extremities, J Strength 

Cond Res. 2012; 26(2):373-80. 
36. Yukselen A, Dogan O, Turan F, Cetin Z, Ungan M. Effects of Exercises for Fundamental movement skills in mentally retarded children. 

Middle East Journal of Family Medicine. 2008; 6(5):249–52. 
37. shiri. H, Soltaniyan. M.A, Asghari. N. The Effect of 7 Weeks of Core Stability and Balance Training on Motor Function and Cognitive 

Failures in Women with Multiple Sclerosis. Motor Behavior. 2017; 9 (27): 17-34. (In Persian) 
38. Kahle, N. The Effects of Core Stability Training on balance testing young healty adults. [Thesis]. Toledo, spain: The University of 

Toledo. 2009. 

39. Sadegi H, Hemati nezhad MA, Baghban M. The effect of endurance training on a few kinematics parameters in gait of non-active 
elderly people. Iranian Journal of Aging. 2009; 4(1). 

 [
 D

O
I:

 1
0.

52
54

7/
js

ip
b.

1.
1.

35
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
ip

b.
ir

 o
n 

20
23

-0
5-

23
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://dx.doi.org/10.52547/jsipb.1.1.35
http://jsipb.ir/article-1-22-en.html
http://www.tcpdf.org

