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Research Paper: The Effect of a 6-Week Core Stabil-
ity Exercises on the Risk of Falling and Quality of 
Life in Blind People

Purpose: Visual impairment affects all movement aspects of children. Furthermore, moving, as 
the primary means of physical education, is essential for promoting health in disabled children. 
Therefore, the present study determined the effect of core stability exercises on the risk of falling 
and the quality of life in blind individuals.

Methods: In this quasi-experimental research, 30 blind male and female students were purposively 
selected and randomly divided into the experimental and control groups. After selecting the 
students and obtaining their consent to participate in the training program, Functional Reach Test 
(FRT) and 36-Item Short-Form Health Survey questionnaire (SF-36) were conducted before and 
after the intervention. The experimental group participated in a 6-week training program for three 
weekly 45-minute sessions. The obtained data were analyzed by univariate analysis to determine 
intergroup differences. Moreover, the Paired Samples t-test was applied to determine within-
group differences at a significant level (α=0.05).

Results: The achieved results suggested that after 6 weeks of training, there was a significant 
improvement in the risk of falling and the quality of life of the experimental group, compared to 
the pre-training scores of the core stability (P˂0.05); however, there was no significant change in 
the control group. The Independent Samples t-test revealed a significant difference between the 
control and experimental groups.

Conclusion: The core stability exercises affected the risk of falling as well as the quality of life 
in the studied blind individuals. Considering the importance of mobility, especially in children 
with visual impairments, it is recommended that core stability exercises be used as an effective 
method to maximize physical mobility in this group.
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1. Introduction

lindness and visual impairments are two 
of the most critical health and socioeco-
nomic issues in developed and develop-
ing countries [1]. Anatomically, the visual 
system consists of different components 
with different tasks, which interact with 

each other in all life stages; thus, it is essential in indi-
viduals’ autonomy [2]. Various studies have reported 
that visual impairment affects Quality of Life (QoL) and 
reduces social activities and independence in individu-
als [3]. The Quality of Life Index, published annually by 
the International Journal of Living among 194 countries, 
suggested that the QoL of the Iranian population reduced 
from 150 in 2001 to 150 in 2010, compared to other 
countries. Sarabandi et al. (2014) examined the effect of 
rehabilitation services on the QoL in blind individuals. 
This study explored 121 blind and low-vision individuals 
covered by Zahedan Welfare Organization. The required 
data were collected using a demographic questionnaire 
and Quality of Life Index in the blind. The acquired re-
sults indicated a significantly higher QoL mean score in 
individuals receiving rehabilitation services, compared 
to other. Moreover, these patients obtained significantly 
higher QoL scores in mobility and self-care domains [4]. 
Visual impairments affect the sensory development of 
vision and all aspects of the child’s development. It also 
significantly impact many aspects of early childhood de-
velopment, such as motor learning (spatial perception, 
cognitive development, speech and language), as well 
as social skills [5]. Therefore, it affects the QoL in this 
group. The sense of vision, plays a direct and essential 

role in balancing, with the moment-to-moment informa-
tion it gives to the nervous system from the surrounding 
environment. Any reduced or impairment in vision leads 
to alternations in motor function and balance [6]. The 
lack of vision, in addition to making changes in postural 
control, results in increased social dependence, restricted 
daily activities, reduced self-confidence, and increased 
risk of falls [7].

A study on falls among older people reported that blind 
elderly are at greater risk of falling, compared to deaf 
elderly [8]. The risk of falls is affected by various fac-
tors, such as a postural change from sitting to standing, 
muscle weakness, and functional factors like walking 
speed and balance [9]. Vision significantly affects pos-
tural stability maintenance. Vision impairment reduces 
balance and causes multiple disorders, falls, disability, 
and recurrent injuries [10]. The risk of falls and loss of 
balance is higher in people with visual impairments, 
compared to healthy individuals. With visual impair-
ment, which receives 80% of our sensory perception 
in different situations, sensory afferent information is 
provided through the vestibular or sensory system [11]. 
Blind athletes maintain balance without visual feedback. 
In simple terms, balance is defined as the ability to hold 
the body gravity center, which determines the body sta-
bility within the support surface area. The gravity center 
is the area where we can calculate the torque of gravity 
and if the sways increase, it will disturb the balance [12]. 

Balance is an essential factor for the blind and helps 
to create spatial integration in them [13]. Exercise can 
increase strength, balance, flexibility, and speed, and it 
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Highlights 

● Core stability training can improve risk of falling in individuals with visual impairment.

● Core stability training can improve static and dynamic balance in individuals with visual impairment.

● Generally, core stability training improves Quality of life and increases social activities and independence in blind 
pupulation.

Plain Language Summary 

Less training, along with a lack of visual symptoms, leads to less movement in people with visual impairment. This 
inactivity causes a delay in motor growth and movement and by the time this changes increases risk of falling in in-
dividuals with visual impairment. Blind athletes maintain balance without visual feedback.In simple terms, balance is 
defined as the ability to hold the body gravity center, which determines the body stability within the support surface 
area.exercises can increase strength, balance, and speed, and it is beneficial for blinds populations.the exercises in this 
program can improve their stability and decrease risk of falling.
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could alter one’s biopsychological condition; thus, it is 
beneficial for everyone, especially in the elderly and dis-
abled populations [14]. Controlling balance depends on 
the integration of afferent information from the vestibu-
lar, visual, and sensory systems. When the activity of one 
of the systems involved in postural control is reduced or 
completely lost, decreased performance occurs in other 
mechanisms involving in postural control [8]. It is there-
fore essential to provide effective strategies to improve 
balance and reduce the risk of falling in blinds. The core 
training has attracted many enthusiasts. The core can 
be considered as a muscle belt at the motion chain cen-
ter, i.e., a stabilizing unit for the spine and trunk [15]. 
Core training increases strength, endurance, and neuro-
muscular coordination. Internal spinal control, internal 
abdominal pressure control, and trunk muscle control 
could also be improved, affecting balance maintenance 
ability in various dynamic movements [16]. Ahmadi et 
al. (2012) supported the effect of core training on im-
proving the dynamic balance among individuals with 
intellectual disabilities [7]. Kahle et al. (2009) also ex-
amined the effect of core training on balance in healthy 
young people. The relevant results indicated a significant 
improvement in most test directions in the experimental 
group compared to the controls [17]. Hesari et al. (2011) 
examined the effect of 8 weeks of core stability train-
ing on balance in deaf students. They reported that the 
experimental group’s balance significantly increased in 
all 4 directions (internal, internal posterior, posterior, & 
external posterior) [18]. 

According to Robinson and Kirby, core stability and 
strength training are essential in maximizing balance and 
performance in the movements of the upper and lower 
extremities. Thus, strength and core stabilization, due 
to the location of gravity center in this area, reduce the 
gravity center movement outside of the support surface; 
it also reduces the sway as well as the risk of falling. 
The strength of core muscle is among the most impor-

tant components of performance improvement. These 
trainings have beneficial effects on balance; therefore, 
they reduce the risk of falling. Furthermore, the major 
problem of blind individuals is motor independence and 
balance impairment. Thus, the present study investigated 
the effect of 6 weeks of core stability exercises on the 
risk of falling and the QoL in the blind.

2. Materials and Methods

This was a quasi-experimental study with a pretest-
posttest and a control group design. It included one in-
tervention group (10 females, 5 males), aged 15±1.69 
years and a control group (15 females, 5 males), aged 
15±1.64 years. The current study was conducted on 150 
students of Azeri school in Tabriz City, Iran. The study 
sample consisted of 30 students (20 girls and 10 boys). 
The inclusion criteria were independent standing and 
walking abilities and understanding instructions with or 
without assistance. The exclusion criteria were signifi-
cant health problems; muscular, neurological or tendon 
injuries; osteoarticular disease or injuries; the use of 
medicine influencing balance; the presence of disease or 
other conditions influencing balance; significant postural 
problems/limitations, and intellectual limitations. These 
data were determined by medical records. All subjects’ 
portents’ provided written, informed consent to partici-
pate in the study and had the right to become aware of 
their medical records.

The risk of falling was assessed using the Functional 
Reach Test (FRT). The study participants were requested 
to reach forward the maximal possible distance while 
maintaining a fixed base of support with their feet apart 
in a comfortable stance (approximately shoulder-width 
apart). The distance was measured (in inches) on a tape 
measure fixed to a wall. If one reaches less than 6 inches 
in front, the possibility of falling is high. This test is used 
to evaluate the balanced posture in patients with stroke, 

Table 1. The structure of the six-week training program 

Weeks 5 and 6ExerciseWeeks 3 and 4Weeks 1 and 2Exercise

3×45 s holdOne arm plank3x45 s hold3x30 s holdPlank

3×45 s holdOne arm side plank3x45 s hold3x30 s holdSide plank

3×45 s holdSingle leg supine bridge3x45 s hold3x30 s holdSupine bridge

3×45 RepetitionsRussian twist3x30 repetitions3x20 repetitionsRussian twist

3×45 RepetitionsSplit leg scissors3x30 repetitions3x20 repetitionsSplit leg scissors

3×45 RepetitionsAbdominal crunch3x30 repetitions3x20 repetitionsAbdominal crunch

 Three training sessions were performed per week.

Omidi M, et al. Effect of 6-Week Exercises in Blind People. PTJ. 2019; 9(4):227-234.



230

 October 2019. Volume 9. Number 4

Parkinson’s disease, and Multiple Sclerosis (MS) dis-
ease [19]. Daubney and Culham [19] reported strong 
interrater reliability (r=0.92) and test-retest reliability 
(r=0.98) for this test. The QoL was assessed using the 
36-Item Short-Form Health Survey questionnaire (SF-
36]. This scale consists of 36 items and 8 subscales, in-
cluding physical function, role physical, body pain, gen-
eral health, vitality, social function, role emotional, and 
mental health. Each item’s score ranges between 0-100; 
each subscale score is obtained by calculating the mean 
score of its subscales [20]. The FRT and QoL measure-
ments were conducted for the experimental and control 
groups before and after performing the core exercises.

During the intervention, both groups continued their 
regular training sessions for 6 weeks. The experimental 
group performed core exercise [21] 3 times a week for 6 
weeks, while the controls did not. The training program 
of the experimental group is outlined in Table 1.

Descriptive and inferential statistical methods were 
used for data analysis. The Shapiro–Wilk test was used 
to evaluate the data normality. The obtained data were 
analyzed in SPSS. Paired Samples t-test was used to an-
alyze the pretest-posttest score differences between the 
groups. The univariate test was used to compare the two 
groups. The significance level was set at P<0.05.

3. Results

According to the Shapiro–Wilk test results, data distri-
bution was normal in both groups. The descriptive data 
of the study participants are reported in Table 2. Paired 
Samples t-test was used to determine the pretest-posttest 

differences in the risk of falling and QoL among the 
study participants (Table 5) There was a significant im-
provement in the posttest scores of the risk of falling and 
QoL in the experimental group (P˂0.05). There was no 
such significant difference in the control group.

The Univariate analysis results in terms of the differ-
ences between the study groups are presented in Table 
5 and Table 4. Significant differences were observed be-
tween the experimental and control groups in the risk of 
falling and QoL (P=0.001). The posttest values of the ex-
perimental group were higher than those of the controls.

The group differences in the risk of falling and the QoL 
were 0.53 and 0.45, respectively. In other words, 53% of 
the variance of the risk of falling and 45% of the vari-
ance of QoL belonged to the impact of the independent 
research variable (Table 3 and Table 4).

The Mean±SD scores of the experimental group in-
creased by 81.1±13; the total Mean±SD scores of the SF-
36 test was 4.3±51 (P<0.05). However, the Mean±SD 
scores of risk of falling and the total Mean±SD scores 
of SF-36 test remained unchanged after 6 weeks of core 
stability exercises (P=0.17). Furthermore, the posttest 
Mean±SD scores of all subscales of QoL, except for the 
body pain (P=0.19) and general health (P=0.057), re-
vealed a significant difference in the experimental group, 
compared to the Mean±SD pretest scores (Table 5).

4. Discussion

Research suggests that the major problem of individu-
als with visual impairments is impaired balance func-

Table 2. Mean±SD values of the age, height, and weight of study participants

EG (n=15)CG (n=15)Variables

15±1.6915±1.64Age (y)

161±0.09162±0.10Height (cm)

55.93±11.4154.20±7.89Weight (kg)

Note: CG = control group; EG = experimental group

Table 3. The posttest results of ANCOVA to compare the risk of falling between the study group 

Eta SquaredPFMean SquareddfSum of Squares

0.530.00130.8427.84120.84Group

---0.902724.34Error

----29406.13Total
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tions, which increases their risk of falling; as a result, it 
reduces motor independence and affects their QoL. An 
essential treatment objective of therapeutic interventions 
for children with visual impairments is to enhance their 
capacity to perform different functional skills. The pres-
ent study investigated the effect of core stability exercises 
on the risk of falling and QoL among blind individuals. 
The obtained results indicated that core stability exer-
cises improved the risk of falling and QoL in individuals 
with visual impairments. In addition to improving the 
overall score of QoL, the achieved results suggested a 
significant difference in all subscales of QoL, except for 
physical pain and general health. However, the control 
group demonstrated no significant difference in any of 
the variables of risk of falling and QoL (P>0.05). The 
study results also suggested that the highest obtained 
score in the mental health subscale was equal to 0.67, 
and the lowest score in the pain subscale was 0.01. In 
other words, 67% of the variance of mental health vari-

able and 1% of the variance of pain in body variables 
were related to the effect of the independent variable.

The significant differences between both groups after 
6 weeks of exercising might credit to the core stability 
effect for activating the optimal posture of the lumbar 
and pelvic regions. Core stability exercises reinforce the 
muscles around the trunk and pelvic regions that help to 
stabilize the body and head during limb movements; this 
is achieved by tonic or postural muscles during the entire 
body exercises [22].

The results of research on the blind reported that 
closed-eye exercise stimulates other senses by blocking 
visual information; thus, it improves balance ability. Ma-
vrovouniotis et al. (2013) examined the effect of Greek 
dance and Pilates combined exercises on blind children. 
Their results revealed a significant difference in the static 
and dynamic balance in the experimental group [23]. In 
a study by Bonan et al., closed-eye exercise was per-

Table 4. The posttest results of ANCOVA to compare the QoL between the study groups

Eta SquaredpFMean SquareddfSum of Squares

0.450.00118.41158.331158.33Group

---232.17278.59Error

----291069.46Total

Table 5. Paired Samples t-test results of dynamic balance and QoL for intergroup comparisons in pretest and posttest phases

Variable

EG

P

CG

PMean±SD Mean±SD

Pre-test Post-test Pre-test Post-test

FRT 10.73±3.57 12.54±3.43 0.0001* 9.79±3.58 9.71±3.58 0.362

Physical functioning 87.46±17.33 91.73±15.91 0.001* 95.53±6.66 90.93±9.59 0.08

Role limitations (physical) 75.66±17.95 86.53±16.67 0.009* 87.73±8.68 80.46±14.08 0.06

Bodily pain 30.66±14.77 34.40±14.36 0.192 46.53±23.36 48.26±22.59 0.461

General health perceptions 56.40±8.18 60.00±5.85 0.057 63.20±5.89 65.20±7.16 0.224

Energy/vitality 54.53±3.33 58.13±8.00 0.045* 61.66±9.62 60.13±9.50 0.5

Social functioning 57.26±11.18 62.00±10.82 0.013* 61.33±10.60 62.00±12.07 0.751

Role limitations (emotional) 69.93±15.65 80.93±18.47 *0.007 75.33±14.78 87.66±16.86 0.083

Mental health 52.33±12.02 56.13±2.49 0.002* 52.86±11.17 53.86±13.94 0.570

Total 62.20±5.05 65.60±5.56 0.0001* 68.60±7.08 67.33±6.61 0.170

CG: control group; EG: experimental group
*P≤0.05
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formed by 20 chronic stroke patients. The relevant re-
sults indicated that the balance ability was significantly 
improved [24]; this finding is attributed to the forced use 
of vestibular information and proprioception, as a result 
of decreased visual information. Their result is consistent 
with the present study. Salari et al. [25] also studied the 
effect of core stability exercises on the balance of blind 
female athletes. They divided 30 blind female athletes 
into the control and experimental groups.

Moreover, they used the one-leg standing test to eval-
uate the static balance and Y Balance Test to evaluate 
dynamic balance. The collected results revealed a sig-
nificant increase in static and dynamic balance in the 
anterior and posterior internal and posterior external di-
rections and overall balance in the experimental group 
compared to the controls. Furthermore, improvements 
in the dynamic balance and gait performance after core 
stability training could be attributed to the activation of 
the core muscles, which also reduces the risk of falling. 
Sadeghi et al. [26] conducted an 8-week core stabil-
ity training for 3 days a week on 28 participates. They 
observed a significantly improved walking speed and 
dynamic balance in the experimental group compared 
with the controls. In the blind, due to the lack of visual 
information, the general motor information and motor 
patterns in the central nervous system are reduced; this 
affects the balance function of the individual and leads to 
poor performance in the blind, compared to their healthy 
peers [27]. Exercise movements improve and integrate 
the musculoskeletal system in postural control. In addi-
tion, the body central area is of particular importance; it 
is the anatomical location in the body where the grav-
ity center is located and the movements originate from 
it. It responds to disturbances in dynamic stability and 
transfer forces from the trunk. As a result, strengthening 
the core muscles seems to improve the neuromuscular 
system and reduce body sway and gravity center dis-
placement [16]. Furthermore, abdominal and back ex-
ercises concentrated on the muscle force and stimulated 
the neuroadaptative frameworks; in turn, that prompted 
the early advancement in the stability and proprioceptors 
activity [28]. Mohammadi [29] examined the effects of 
8 weeks of core stability training on the motor fitness 
among 26 elite athletes in worldwide.

The Medicine Ball Throwing, ball throwing, single leg 
jump, static lacquer balance, and dynamic Y balance and 
stroke tests were used for data collection. They reported 
a significant difference between all variables in the ex-
perimental group compared to the controls. The results 
of the present and previous research studies indicated 
that core training could be beneficial in improving bal-

ance by strengthening the muscles often associated with 
spine and pelvic control. To justify this result, we can 
highlight the effect of Swiss ball training.

The effect of Swiss ball exercises on dynamic balance 
can point to improving postural control on the ball and 
lifting of body weight from muscles and joints, as well 
as performing a wide range of motions without the odds 
of injury. The disruptive forces created by being placed 
on the ball can provide the appropriate activity to chal-
lenge the systems involved with balance. The combina-
tion of movement, movement speed, and frequency can 
also improve flexibility and reaction; these are important 
in maintaining balance [30].

Additionally, according to the present study, the bal-
ance function and QoL of the experimental group were 
better than those of the controls. This can be justified by 
the principle that core stability exercises facilitate neuro-
muscular recall. Furthermore, these exercises are more 
likely to facilitate neuromuscular and more effective ex-
ercise in subjects with poor postural control.

The present study had some limitations. First, it lacked 
a long-term follow-up of the children to determine 
whether the improvement observed in the short term 
was maintained over time. Second, the small sample 
size might limit the generalization of the obtained data. 
Therefore, further studies that include a larger number 
of children with visual impairments and longer training 
time are recommended for an optimal generalization of 
the results. Furthermore, future studies investigating the 
effect of core stability exercises within the context of oc-
cupational therapy for children with visual impairments 
may be useful to direct the clinical practice.

5. Conclusion

The core stability program is recommended to be in-
cluded in the training programs for enhancing the bal-
ance and QoL in children with visual impairments.
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