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Purpose: The intellectual development of people with mental retardation has been stopped or is
incomplete. This condition is associated with Developmental Coordination Disorder (DCD) of
the general cognition level and affects the verbal, motor, and cognitive abilities of these people.
This study aims to investigate the effect of selective balance/corrective exercises on the balance
performance of mentally-retarded students with DCD.
Methods: This quasi-experimental study was conducted on 23 mentally-retarded male students
with DCD. They were randomly assigned to the groups of intervention (n=12, Mean±SD age:
15.75±1.21 y, Mean±SD height: 1.67±0.08 m, Mean±SD weight: 61.28±14.34 kg) and control
(n=11, Mean±SD age: 16.73±1.34 y, Mean±SD height: 1.72±0.07 m, Mean±SD weight:
70.28±15.75 kg). The intervention group performed selective balance/corrective exercises for 8
weeks (three sessions per week). To assess the static balance and dynamic balance of the samples,
the modified Stork test with eyes open and closed mode and the Timed Up and Go (TUG) test
were used, respectively. The Pediatric Balance Scale was used to assess functional balance. For
analyzing the collected data, the Independent t test and analysis of covariance were carried out.
Results: There was a significant difference between the two study groups in terms of static
balance with eyes open (P=0.01) and closed (P=0.01) and dynamic balance (P=0.01); however,
no significant difference was found between them with respect to functional balance (P>0.05).
Conclusion: The selected balance/corrective exercises can improve the static and dynamic
balance of mentally-retarded students with DCD.
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Highlights
● The groups with balance-corrective exercises showed significant improvement in static and dynamic balance. These
exercises can improve balance performance in mentally retarded students with developmental coordination disorder
● Balance-corrective exercises can be one of the best ways to improve posture control, balance and motor performance of mentally retarded people with developmental coordination disorder.

Plain Language Summary
Mentally retarded students with developmental coordination disorder have more balance problems. Physical activities such as balance-corrective exercises can be used as a completely safe and low-cost way to improve their balance.
In this study, we found out that balance-corrective exercises for 8 weeks can improve balance performance of these
students. Hence, this intervention is recommended as a useful method for improving individual autonomy in such
group of people.

M

1. Introduction

ental retardation is one of the main
problems of human societies and affects about 3% of the population [1].
It is crucial for people with mental
retardation to maintain strength and
muscular endurance and dynamic
balance to achieve a better life and functional independence. The ability to maintain independent living
is a significant factor for mentally-retarded people
[2]. Educable mentally-retarded children compared to
healthy children with the same age have lower physical strength, tolerance, agility, running speed, reaction
time, and balance scores. They are two or four years
behind healthy children in motor skills [3].
Balance refers to keep stability for voluntary activities in
dealing with internal and external perturbations. In terms of
biomechanics, it maintains the body center of gravity over
the base of support [4]. The mentally-retarded child is weak
in terms of psychomotor development and has problems in
sensory-motor capacities, body awareness, static and dynamic
balance, and coordination of fine and gross movements [5].
Many studies have been carried out in this field, and various
treatments have been used. For example, Sretenović et al. assessed the balance in preschool children. Their results showed
that the mentally-retarded group had a lower balance ability
than the typically developed group [6]. Pise et al. evaluated
the effect of yoga on psycho-motor skills of mentally-retarded
children and reported that it could improve their static balance,
eye-hand coordination, agility, and reaction time [7].
Yalfani et al. studied the effect of 8-week play therapy on the balance of 10-12 years old mentally-retarded

24

children. Their results revealed that the subjects’ balance
(total balance and in anterior/posterior and medial/lateral
directions) in pre-test and post-test stages was significantly different compared to the control group [8].
Among mentally-retarded children, Educable Mentally-Retarded (EMR) children are those who, in spite of
their ability to learn skills of reading, writing, and arithmetic through education, are different from their healthy
peers. One of these differences is that they have Developmental Coordination Disorder (DCD) [9]. DCD refers
to the child’s inability to coordinate the components of
motor activity to perform age-appropriate activities.
EMR children also have difficulties in fine motor skills,
perceptual-motor skills, including balance and motor coordination problems [10]. People with DCD have a deficiency in balance in comparison to ordinary people [11].
According to Carmeli et al., children with DCD, due
to sensory-motor processing impairment, obtain lower
scores in balance and perceptual-motor tests than normal children, and their balance status is more unstable
than that of healthy ones [12]. In the study of Sohrabi et al. who evaluated the effect of strength training
based on process approach intervention on the balance
of children with DCD, it was shown that the strength
training increased muscle strength and improved static
balance in these children, but did not affect their dynamic balance performance [13].
Dadmehr et al. studied the effect of sensorimotor stimulation
intervention on motor coordination of EMR children with DCD
and showed that this intervention could improve their motor
coordination [14]. Rezaei et al. evaluated the effect of 8-week
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selective exercises on the balance of children with DCD and
reported that these exercises could improve their balance [15].
In another study, Mohammadi et al. studied the effect of
core stability training on the static and dynamic balance of
children with DCD. Their results showed that this training could improve their balance where the experimental
group had better performance in static and dynamic balance compared to the controls [16]. Since mental retardation cannot be cured, the main task is to rehabilitate and
educate these patients [1]. Considering what was discussed, the importance of balance in mentally-retarded
people and those with DCD is very high. Balance is one
of the most important factors of physical fitness and health
in individuals, and this factor is of great importance in
mentally-retarded people because the poor balance causes
limitations in their daily activities and life.
As studies have shown, the balance in these people
compared to healthy people is impaired and requires
attention and exercise, including balance exercises. Because of the association between posture and balance in
mentally-retarded people, it is better to use balance and
corrective exercises simultaneously to have a better effect both on their balance and posture. In this regard, a
balance/corrective exercise program, in addition to improving balance and posture as well as motor coordination in mentally-retarded people and reducing the related
problems, can strengthen their other motor skills and be
a means to solve their psychological and social issues.
Moreover, no study was found using a balance/corrective exercise program in mentally-retarded adolescents
with DCD. In this regard, this study aimed to examine
the effect of exclusive balance/corrective exercises on
the balance of mentally-retarded students with DCD.

2. Materials and Methods
This was a quasi-experimental study with pre-test and
post-test design and control group. The study population
consisted of male students with mental retardation in
a high school located in Rasht City, Iran, during 20172018 (n=56). The inclusion criteria for the study were
not using nerve drugs or drugs affecting balance, no
history of lower limb injury and or operation over the
past 1 year, no disease in the vestibular system and not
having cochlear implant, no visual impairment and having normal vision without wearing glasses, and willingness and ability to participate in the test [17]. Those who
met these criteria were selected, and then their parents
completed DCD inventory [18] for them. Those children
who had DCD were selected as study samples (n=24,
age=14-18 years, IQ=50-75) using purposive and con-

venience sampling techniques and were randomly assigned in two groups of intervention (n=12) and control
(n=12). One child in the control group was excluded
from the study due to not participating in the tests. In
the pre-test stage, the static and dynamic balance of the
samples were assessed. Then, the samples in the intervention group performed the selective balance/corrective exercises for eight weeks. Meanwhile, the control
group only continued their daily activities in the school.
At the end of the intervention, both groups performed
all the tests again. The collected data were analyzed in
SPSS V. 25 using the Independent t test and Analysis of
Covariance (ANCOVA).
Static balance was assessed by modified Stork test with
both eyes open and closed on the dominant leg. Before
the assessment, the correct form of the test was taught
to subjects. They were asked to stand comfortably with
hands on their hips while the sole of the non-dominant
foot is against the inner side (kneecap) of the dominant
foot. They were asked to maintain this state as long
as possible. When the dominant leg heel touches the
ground, the hands move away from the hip, or the sole
of non-dominant foot moves away from the kneecap of
the dominant foot, the test is terminated and the time is
recorded. Since it was not possible for subjects to do this
test with these conditions, they stood on the entire sole
surface of the foot. Each subject repeated the test twice
with a 15-s resting interval. The maximum time for this
test is 60 seconds [7].
To assess dynamic balance, the Timed Up and Go
(TUG) test was used. For performing this test, a chair
with armrests and a 3-m distance are required. The 3-m
path starts from the chair bases. The subject sits on the
chair and leans back while wearing casual shoes and
clothes. On the command “Go”, the subject stands up,
walks the path, turns around and walks back to the chair
(traveled distance=6 m). The time in seconds is recorded
as the subject’s score. The time less than 20 seconds indicates a good performance [19].
The Pediatric Balance Scale (PBS), which is a modified version of the Berg Balance Scale, was used to
assess functional balance. It has 14 items which are
as follows: sitting to standing, standing to sitting,
transfers, standing unsupported, sitting unsupported,
standing with eyes closed, standing with feet together,
standing with one foot in front, standing on one foot,
turning 360°, turning to look behind, retrieving object
from floor, placing alternate foot on stool, and reaching forward with outstretched arms. Each item is rated
from 0 to 4; score 4 is for when the subject can perform
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the movements correctly and without assistance; score
3 when he can perform the movements but needs minor help; score 2 when he can perform the movements
but needs more assistance; score 1 when he needs assistance to complete the movements; and score 0 when
he is unable to perform the movements. The total score
ranges from 0 to 56. A lower score indicates a lower
functional balance [20].
The protocol of balance-corrective exercises
In the balance/corrective exercises program, each
session includes three parts: warm-up, main exercise,
and cooling down. In the warm-up section, all subjects
do the walking and stretching movements for 10 minutes. The program took 8 weeks, three days a week,
and each session lasted for 60 minutes. The intervention program was divided into two stages, each for 4
weeks, and the overload principle was applied accordingly. The balance exercises were heel-toe walking,
walking on the line, sideways walking, reverse walking, zigzag walking, walking with long steps, tandem
standing, standing with feet together, standing on one
foot, and weight transfer. The corrective exercises were
posture correction, neck extension, cat stretch, plank, V
shape movement, and bridge on a Swiss ball. The exercises were conducted under the supervision of the examiner. Before beginning, the exercises were taught to
the subjects. At each stage, maintaining the status and

proper posture were reminded to the subjects. A chronometer was used to measure the time. The exercise
intensity was also adjusted according to the subjects’
power. During the intervention, the control group only
participated in physical activities as sports curriculum
for one hour a day. At the end of the intervention, both
intervention and control groups received assessments.

3. Results
Table 1 presents the demographic characteristics of participants in both groups. According to the results, both
groups were homogenous in terms of demographic characteristics. Based on ANCOVA results, after controlling
the effect of pre-test (covariate), there was a significant
difference between the two groups in terms of static balance and dynamic balance (P<0.05) where the scores of
samples in the intervention group were better compared
to that of the controls (Table 2).
Because of the non-normal distribution of the functional balance scores, the non-parametric Mann–Whitney U test was used to examine the differences between
the control and intervention groups. Its results indicate
no significant difference between them in terms of functional balance (P>0.05) (Table 3).
To test the difference between pre-test and post-test
scores in both groups separately, the correlated t test (for

Table 1. Demographic characteristics of the study samples
Group

Mean±SD
Age (y)

Height (m)

Weight (kg)

BMI (kg/m2)

Intervention

15.75±1.21

1.67±0.08

61.28±14.34

22±4.93

Control

16.73±1.34

1.72±0.07

70.28±15.75

23.88±6.47

Table 2. ANCOVA test results for comparing balance between groups in the post-test
Variable

Static balance with eyes open

Static balance with eyes
closed

Dynamic balance

Stage

Group

Mean*

Post-test

Control

28.19

Post-test

Intervention

44

Post-test

Control

8.49

Post-test

Intervention

16.69

Post-test

Control

6.66

Post-test

Intervention

5.80

F

df

P

Eta Squared

7.62

1

0.01 **

0.27

6.56

1

0.0.1 **

0.24

7.12

1

0.01 **

0.26

* Based on pre-test scores; ** Significant at P<0.01.

26

Zolghadr H, et al. The Effect of Selected Balance/Corrective Exercises on the Balance Performance of Mentally-Retarded Students With DCD. PTJ. 2019; 9(1):23-30.

January 2019. Volume 9. Number 1

Table 3. Mann-Whitney U test results for comparing functional balance between groups in the pre-test and post-test
Variable

Functional balance

Stage

U

Z

P

Pre-test

57.50

-0.58

0.56

Post-test

58

-0.68

0.49

Table 4. The difference in mean of balance scores in samples before and after training sessions
Control Group (n=11)
Group

Mean±SD

Intervention Group (n=12)
T

P

26.07±20.23

-2.21

4.22±2.18

6.88±5.43

Dynamic balance

6.37±0.60

Group

Pre-test

Functional balance

54.45±2.11

Pre-test

Post-test

Static balance
with eyes open

19.67±17.93

Static balance
with eyes closed

Mean±SD

T

P

46.60±20.62

-4.77

0.001 **

6.22±4.97

18.16±11.89

-4.61

0.001**

0.14

6.05±0.90

5.69±0.86

2.53

0.02*

P

Pre-test

Post-test

Z

P

0.20

55.16±1.46

55.75±0.62

-1.63

0.10

Pre-test

Post-test

0.052

25.84±18.54

-1.59

0.14

6.78±0.96

-1.35

Post-test

Z

55.18±1.83

-1.27

normal variables) and Wilcoxon test (for functional balance variable) were used. The results are shown in Table
4. Based on the t test results, the balance/corrective exercises program had a significant effect on the static and
dynamic balance (P<0.01) but did not affect their functional balance (P=0.10). In the control group, there was
no significant difference between pre-test and post-test
scores after the 8-week intervention.

4. Discussion
The purpose of this study was to evaluate the effect
of an 8-week selective balance/corrective exercises
program on the functional performance of mentally-retarded students with DCD. The results showed that this
program had a significant impact on their static and dynamic balance, but it could not significantly affect their
functional balance. In terms of static and dynamic balance, our result is consistent with the results of previous
studies [6-8, 17, 21, 22]. They also showed that physical
exercises could improve the static and dynamic balance
in mentally-retarded people. In the study of Taghian et
al. [23] who investigated the effect of 8-week combined
exercises (strength and balance) on the balance (static
and dynamic) and aggression of 7-14 years old children
with EMR, the results showed that combined exercises
had a significant effect on the static and dynamic balance of EMR children. These results are consistent with
ours. Also, Oviedo et al. [21] investigated the effects of
aerobic, resistance, and balance training in adults with
intellectual disabilities. Their results reported that car-

diovascular fitness, handgrip strength, leg strength, and
balance in the intervention group were significantly different from those of the control group.
Ahmadi et al. [22] examined the effect of a 6-week core
stabilization training program on the balance of EMR students and showed that it could improve their balance. Kubilay et al. [17] also studied the effect of balance training and
posture exercises on functional level in mentally-retarded
children. Their results showed that their static, dynamic,
and functional balance improved after the 8-week intervention. In terms of static and dynamic balance, their result is
consistent with our results but are against ours on functional
balance. This discrepancy can be due to the difference in
number and type of samples. In their study, the number of
samples was higher, and their motor performance level was
lower than adults while in the present study, considering
the limited number of our samples, they had better motor
performance than older children. Another reason may be
related to the PBS test.
It is a more comfortable test for adolescents than children, which is why differences in their functional balance
were not observed. In another study, Hossaini et al. [24]
investigated the effect of 8-week posture and balance exercises on physical fitness of children with mental disabilities and reported their effect on static balance (consistent
with our results) but not on dynamic balance (against our
results). Furthermore, the result of this study on the balance of mentally-retarded children with DCD is consistent
with the results of previous studies [13, 15, 16].
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We recommend using the proposed interventional program because of the importance of static and dynamic
balance in the activity and everyday life of mentally-retarded people, as well as the low cost and availability of
the equipment needed for these exercises. Studies have
shown that balance exercises improve balance status
[23]. According to previous studies and the physiological mechanisms, the gravity always pulls the body down
to the ground and disturbs the balance. There are various
and complex mechanisms that interfere with this process
and keep the body in balance.
The initiation of these mechanisms is when the body is
at risk of falling. In this case, these mechanisms are activated to re-establish balance. These mechanisms include
natural muscle contraction, stimulation of proprioceptors, and recall for motion patterns which are controlled
and coordinated with certain patterns in the brain. The
involvement of these systems is proportional to automatic reactions and includes predictable changes in muscle
contraction with regard to head and trunk position. These
changes are accompanied by an adaptive increase in
flexor/extensor muscles activity to recover balance [25].
Considering the few participants in this study because
of the selection of DCD samples from mentally-retarded samples, further studies are recommended using a
larger sample size. Based on the above findings, we can
justify the significant effect of selective balance/corrective exercises on the static and dynamic balance of
mentally-retarded students with DCD. These exercises
can be used for rehabilitation and physical activities in
the sports curriculum of special schools for mentallyretarded students as a suitable method and intervention
for improving their balance.
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