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Research Paper: Investigating the Relationship 
Between Lower Limb Flexibility With Motor Function 
and Risk of Falling in Visually Impaired Individuals

Objective: The present study aimed to investigate the flexibility of the ankle and knee joints and 
to determine its relationship with balance, motor function, and risk of falling in visually impaired 
individuals.

Methods: The sample consisted of 32 blind males, 20-30 years old. They were selected by the 
purposeful sampling method. We used modified stork tests, tendon gait, and Berg balance scale 
to evaluate their balance. The Tinetti test was used to evaluate motor performance and the Timed 
Up and Go (TUG) test to assess the risk of falling. The SLR test and Lunge test were used to 
assess the range of motion of the knee and ankle joint, respectively. This study was conducted in 
the men’s dormitories of Tehran University in the fall of 2019. The obtained data were normalized 
using the Shapiro-Wilk test and Pearson correlation coefficient at the significant level of 0.05 to 
investigate the relationship between the variables.

Results: The results of the Pearson correlation test showed a significant relationship between 
balance (P=0.001), motor function (P=0.002), and TUG fall risk test (P=0.010) (ankle motor 
restriction). On the other hand, there was a significant relationship between balance (P=0.002), 
motor function (P=0.001), and TUG fall risk test (P=0.003) with hamstring flexibility test (knee 
motor restriction). 

Conclusion: Given the significant relationship between the range of motion of the lower limbs 
with balance and motor function, the use of stretching exercises can be an influential factor in 
increasing the range of motion of the ankle and knee in blind people, which improves balance, 
motor function, and reduced risk of falling in blindness.
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1. Introduction

uring the past few decades, health has 
been recognized as a social goal world-
wide. In other words, the basic human 
needs should be satisfied, and their qual-
ity of life should be improved. There are 
a large and growing number of people 

with disabilities in today’s world [1]. Blindness and low 
vision are the most common disabilities. According to the 
World Health Organization (WHO) estimates, 285 mil-
lion people are visually impaired worldwide, of whom 
39 million are blind, and 246 million have low vision. 
Approximately 90% of the visually impaired people live 
in developing countries, and 28% of them are between 
15 and 49 years old [2]. Besides changes in balance con-
trol, vision loss can increase dependence, limit daily life 
activities, reduce self-confidence, and increase the risk 
of falling [3, 4]. This system also gains information re-
garding the direction of the head movements. The sight 
has been shown to play an essential role in maintaining 
postural stability [5]. Decreased balance is one of the 
most common complications of vision impairments [6].

On the other hand, the challenges faced by blind people 
include reducing personal independence and physical 
activity levels, which may limit the movement of one or 
more joints. Reduced Range of Motion (ROM) due to 
increased muscle and connective tissue stiffness can in-

crease the incidence of falls [7]. The muscle-tendon stiff-
ness and toughness of the tissues around the joint have 
been shown to result in reduced ROM, which is positive-
ly associated with decreased balance and increased fall 
risk [8]. Studies have shown that reduced knee and ankle 
ROM has been identified as one of the leading causes of 
falls due to its effect on the dynamics of the lower limbs 
during walking [9]. The strength of flexor muscles of the 
ankle and the inversion-eversion ankle ROM affect bal-
ance and motor function [10]. 

Basnett et al. investigated the effect of ankle dorsiflexion 
ROM on the dynamic balance in individuals with Chronic 
Ankle Instability (CAI) [11]. Their results showed a sig-
nificant correlation between the dorsiflexion ROM and the 
anterior reach direction and posterolateral reach direction 
[11]. The results of a study conducted by Seong-Gil Kim et 
al. demonstrated a significant relationship between ankle 
plantarflexion and static balance [12]. It has been shown 
that the full hip joint ROM and the plantar flexion-exten-
sion at the ankle joint in the elderly, who have a history 
of falls or those with no history of falls, are lower than 
those in young people. Because the joint ROM is affected 
by antagonist muscle stiffness, the weakness and shortness 
of antagonist muscle and the lack of proper stretching ex-
ercise during daily activities may change joint movement 
and limit the mobility of people who do not exercise regu-
larly or those with a sedentary lifestyle [7].

D

Highlights 

● People who are blind had limited mobility in each dominant and non-dominant limb of the ankle and knee joints.

● There is a significant relationship between ankle and knee flexibility with balance, motor function and risk of falling 
in visually impaired Individuals.

● The use of stretching exercises can be an effective factor in increasing the range of motion of the lower limb joints 
of visually impaired Individuals.

Plain Language Summary 

Blindness knows no borders and can affect people regardless of age, gender, nationality, religion, race and social and 
economic class. Visual impairment both psychologically and physically affects a person's daily and natural activities 
and causes problems in orientation, accurate and correct movement in the direction of joint movement, social depen-
dence and decreased self-confidence. As a result of these people, due to the fear of injury during movement and daily 
activities, the amount of physical activity decreases and the person may become sedentary. Decreased exercise and 
inactivity is one of the things that blind people deal with, which can lead to dysfunction of various joints in the body. 
Decreased range of motion can occur due to lack of proper exercise and low mobility. As a result, joint activity, muscle 
length, and range of motion of the joints are also affected, and in the end, the entire musculoskeletal, nervous, and joint 
systems of the body are disrupted, which also causes dislocation and damage in these organs.
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The hamstring muscle has been shown to play a sig-
nificant role in the knee ROM, and hamstring stretch-
ing exercise can significantly affect the knee ROM [13]. 
Studies show a positive association between the knee 
ROM and balance and flexibility. Also, they indicate that 
muscle stiffness and limited knee mobility can result in 
reduced balance [14]. Several studies have shown that 
lack of muscle flexibility (ROM) can negatively affect 
balance and motor function. Hoch et al. investigated the 
effect of ankle dorsiflexion ROM on dynamic balance 
in young people. Their results showed that the ankle 
dorsiflexion ROM limitation significantly influenced 
dynamic balance [15]. Jeong-Woo Lee et al. examined 
the effect of ankle ROM on the balance performance of 
older adults, and their results demonstrated that the de-
fect in the ankle joint ROM significantly influenced bal-
ance. The study was conducted on elderly people with 
poor mobility of their lower limbs, decreased ROM in 
their knee, and reduced balance. The study also indicated 
that increasing the ankle ROM could improve balance 
in these people [16]. To the best of our knowledge, no 
studies have been conducted on the association between 
lower extremity ROM and some physical and motor fac-
tors for blind people. Therefore, this study aimed to in-
vestigate whether there is a limitation in knee and ankle 
range of motion in blind people or not. And if so, is there 
a significant association between the balance, motor 
function, and falling risk? 

2. Methods

This research was a descriptive correlational study. The 
study population consisted of all blind male university 
students in Tehran City, Iran. Of whom, 32 students with 
congenital blindness studying at the University of Teh-
ran were selected using a purposeful sampling method. 
The samples’ characteristics were the type of blindness 
(congenital blindness) and its severity (absolute blind-
ness and low vision). The inclusion criteria were as fol-
lows: absolute blindness with no other disabilities; males 
in the age range of 20 to 30 years; not a professional 
athlete or a member of a sports team; no fractures of 
the lower limb, history of lower limb surgery, or history 
of the knee injury; voluntary participation in study and 
comprehension of the research guidelines. 

The exclusion criteria consisted of any pain during ex-
ercise; failure to complete tests, using medications that 
can affect the samples’ balance; lack of participation and 
withdrawing from the study; pain, disability, or dizziness 
while performing the examination tests. After selecting 
the subjects based on the study inclusion and exclusion 
criteria and explaining the research purpose, they were 

asked to consent to participate in the study. Afterward, 
the examiner completed the questionnaire for all sub-
jects and recorded their information such as name, age, 
height, weight, athletic background, and contact number.

Measurement tools

The ankle joint Lunge test to assess ankle joint 
ROM

The sample stands against the wall about 10 cm be-
tween feet and wall. Then, he moves one foot back a 
foot’s distance behind the other one and bends the front 
knee until it touches the wall (keeping the heel on the 
ground). If the knee cannot touch the wall without the 
heel coming off the ground, the subject should move his 
foot closer to the wall and then repeat the procedure. If 
the knee can touch the wall without the heel coming off 
the ground, the sample should move foot further away 
from the wall and then repeat the procedure. Until the 
sample can just touch knee to wall and heel stays on the 
ground; the distance between the wall and big toe is mea-
sured [17] (Figure 1).

Straight Leg Raise (SLR) test to assess the knee 
joint ROM 

The 90-90 Straight Leg Raise (SLR) test is used to 
measure hamstring flexibility. The sample lies supine 
with the hips and knees flexed to 90º and grasps behind 
both of his thighs to stabilize the hip joints, then actively 
extends each knee in turn. Keeping the knees in about 
70° of flexion indicated that the person does not have 
short hamstrings, and knee flexion less than 70° indicat-
ed that the person has short hamstrings [18] (Figure 2).

Modified Stork stand balance test 

The present-test was performed as follows: the partici-
pant stands with one foot on the flat surface and raises 
his free leg up to the ankle of the support leg; both hands 
were hanged free beside the body. Once the participant 
laid his free foot on the ground, the time stopped—the 
maximum time the participant stand on his leg was con-
sidered as his record. The test was performed twice on 
both legs, and the best time was registered as the record 
[19, 20] (Figure 3).

Tandem walking test 

The Tandem walking test was used to measure the dy-
namic balance. By this test, the participant’s capability in 
walking on a straight path in a way that toes of the back 
foot touch the heel of the front foot is evaluated. The test 
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was performed as follows: the participant walked on a 
certain path with a length of 15 steps, and the maximum 
score was 15. If the participant was deviated from the 
path before completing 15 steps, the test was stopped, 
and the number of steps was recorded (Figure 4). The 
test was implemented twice, and the best score was re-
corded as the participant’s record [19, 20]. The reliability 
of this test was calculated as 0.91% [19]. Figure 5 de-
picts the mean scores obtained by samples.

Falling risk or TUG 

This test was designed by Matthias in 1986 and had 
a scoring scale of 1 to 5. The Timed Up and Go (TUG) 
test consists of sitting on a chair, standing, and walking 
up to 3 m, coming back, and sitting on a chair again. The 
criterion for this test is the time that a person takes to 
perform the motion maneuver from the moment of get-
ting up from a chair to sitting down again, measured by 
a chronometer. The time of this test for young people is 
5-7 seconds. The validity and reliability [21] of this test 
were reported to be very high [20, 22]. At the end of the 
3-m path, a stick is used to the floor for blind people, and 
they notice a 3-m distance when reaching that point.

Tinetti test 

This test was developed by Tinetti in 1986 and consist-
ed of two parts. The first part involves examining sitting, 
getting up, and standing, and the second part involves 

examining gait. The first part consists of 9 motion ma-
neuvers, and each section is scored from 0 to a maximum 
of 2 points. The second part involves the examination of 
7 components of gait. The time required for the test is 10 
to 15 minutes. The best score is 16 for the balance and 12 
for gait, and in total, the best score is 28. A score below 
19 indicates a high risk of falling [20]. 

Berg balance scale

This scale consists of 14 items that objectively evaluate 
functional capabilities of posture and dynamic balance 
and involves daily activities such as sitting, standing, and 
moving, to each of which a score of 0 to 4 is assigned 
based on the type of implementation. The score ranges 
are 41-56 (lowest risk of falling), 21-40 (average risk of 
falling), and 0-20 (high risk of falling). The sum of these 
scores for 14 items for each individual predicts the risk 
of falling and loss of postural control [20, 23]. 

The data obtained from the evaluation of the tests to 
determine mobility limitation in blind people and its 
association with the study variables were recorded and 
entered into SPSS v. 24. In the present study, the ob-
tained data were interpreted using descriptive and infer-
ential statistics. The data distribution for normality was 
performed using the Shapiro-Wilk test. The ankle joint 
Lunge test (to assess ankle joint ROM), the SLR test (to 

Figure 1. The lunge test Figure 2. Straight leg raise

Figure 4. Tandem walking testFigure 3. Modified Stork stand balance test
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assess the knee joint ROM), and the Pearson correlation 
coefficient (P<0.05) were used to investigate the asso-
ciation between static and dynamic balance, motor func-
tion, and falling risk.

3. Results 

Table 1 presents the descriptive characteristics of the 
subjects, including height, weight, age, and Body Mass 
Index (BMI). Table 2 presents the mean scores obtained 
from ankle and knee mobility limitation tests. As seen in 
Table 2, blind people had mobility limitations in domi-
nant and non-dominant limbs in the ankle and knee. 

The Pearson correlation coefficient results indicated sig-
nificant correlations between the scores obtained from the 
Lunge test (to assess ankle joint ROM) with static bal-
ance (in dominant limb (P=0.001) and non-dominant limb 
[P=0.007]), dynamic balance in dominant limb (P=0.001), 
and non-dominant limb [P=0.022]), the Berg balance 
scale in dominant limb (P=0.001) and non-dominant) 
limb (P=0.035), Tinetti test in dominant limb (P=0.002) 
and non-dominant limb (P=0.025 and timed up and go 
test in dominant limb (P=0.010) and non-dominant limb 
(P=0.003) for blind people (P<0.05) (Tables 3 and 4).

The Pearson correlation coefficient results showed sig-
nificant correlations between the scores obtained from 
the SLR test (to assess the knee joint ROM) with static 
balance in dominant limb (P=0.002) and non-dominant 
limb (P=0.004), dynamic balance in dominant limb 
(P=0.001), and non-dominant limb (P=0.001), the Berg 
balance scale in dominant limb (P=0.001) and non-dom-
inant limb (P=0.004), the Tinetti test in dominant limb 

(P=0.001) and non-dominant limb (P=0.002), and TUG 
in dominant limb (P=0.003) and non-dominant limb 
(P=0.001) for the blind people (Tables 5 and 6).

4. Discussion

According to the SLR test, keeping the knees in about 
70° flexion indicates that the person did not have short 
hamstrings, and less than 70° indicates having a short 
hamstrings. The present study results showed that blind 
people had mobility limitation in dominant (64±5.86 
degrees) and non-dominant (60±5.32 degrees) limbs at 
the knee and the knee joint. According to the ankle joint 
Lunge test, bending the knees less than 15 cm indicates 
that the person has mobility limitation in the ankle. Our 
results demonstrated that blind people had mobility limi-
tation in dominant (11.06±1.34 cm) and non-dominant 
(10.33±0.99 cm) limbs at the knee and the knee joint. 
Accordingly, the limitations of blind people are very 
much like those of other people.

But in many cases, blindness imposes limitations on 
children for the games and activities that can slow down 
their physical growth. Houwen et al. found that children 
with visual impairment presented with poorer and weak-
er motor skills compared to children with normal visual 
acuity, and people with blindness have a more sedentary 
lifestyle and are at higher risk for mobility limitations 
and motor skills difficulties [24]. Poor motor skills lead 
to poor performance in physical activity, resulting in the 
sense of disability in children. These factors contribute 
to limitations in motor activities [25]. Blind people of-
ten have a rare opportunity to become acquainted with 
their surroundings, limiting their motor experiences. If 

Table 1. Demographic characteristics of the subjects in two groups

Variables No. Means±SD Minimum Maximum

Age (y) 32 32.39±23.9 20 29

Weight (kg) 32 75.62±5.25 63 86

Height (cm) 32 169.34±6.32 159 184

BMI (kg/m2) 32 26.51±3.09 19.88 33.59

Table 2. Means±SD tests of ankle and knee range of motion

Variables Limb Number Means±SD

Lunge test Dominant organ
Non-dominant organs 32 11.06±1.34

10.33±0.99

Straight leg raise test Dominant organ
Non-dominant organs 32 64±5.86

60±5.32
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this lack of opportunity is not compensated, it can lead 
to secondary physical, mental, and social problems. For 
example, blindness can cause fear of falling and a seden-
tary lifestyle leading to several diseases such as obesity, 
diabetes, high blood pressure, postural abnormalities, 
and joint mobility limitations [26]. In the present study, 
similar to other physical fitness factors, the flexibility and 
mobility limitations are affected by the level of physical 
activity to contribute to reduced flexibility. 

Our results showed significant correlations between the 
scores obtained from the Lunge test (to assess ankle joint 
ROM) and static and dynamic balance, the Berg balance 
scale in both dominant and non-dominant limbs, motor 
function, and falling risk for the blind people (P<0.05). 
Regarding the assessment of the ankle ROM, the results 
of the present study are consistent with some earlier 
studies conducted by Basnett et al. [11], Seong- Gil Kim 
[12], and Martin J. Sepik [10]. Basnett et al. conducted 
a study on the effect of ankle dorsiflexion ROM on dy-
namic balance in individuals with CAI, and the results 
demonstrated significant correlations between dorsiflex-
ion ROM and the anterior reach direction and postero-
lateral reach direction. Also, impairments in ankle dorsi-
flexion ROM affect dynamic balance [11]. 

Several studies have shown significant correlations be-
tween the ankle plantar flexion and dorsiflexion ROM, 
static balance [12], dynamic balance, motor function 

[10], walking parameters [7], and risk of falling [27] 
among both sexes of different age, which are consistent 
with our results. Muscle weakness is considered a con-
sequence of a sedentary lifestyle, caused by a decrease in 
muscle size, and is one of the leading causes of falling. In 
general, fallings and balance and functional impairments 
are associated with decreased physical activity and the 
measurement criteria of impaired mobility [27]. Also, 
there is an association between increased flexibility and 
improvement in the quality of life and activities of daily 
living in people. Decreased calf muscle length character-
ized by a reduction in ankle dorsiflexion with the fully 
extended knee can occur in males and females during the 
normal aging process or a sedentary lifestyle. 

It has been shown that a decrease in the number and size 
of slow-twitch and fast-twitch muscle fibers is observed 
in the disabled and the elderly living a sedentary life-
style, associated with selective fast fiber atrophy. Muscle 
fiber atrophy is responsible for a decrease in fiber size 
and muscle strength of the lower extremities of people 
living in a sedentary people, which can also be a reason 
for the reduced muscle length and flexibility observed in 
the of the lower extremities of people with a sedentary 
life. Therefore, it can limit the ROM and change a torque 
around the joints [27-29]. On the other hand, a history 
of ankle sprains or CAI is observed in blind people due 
to the high number of falls. Static and dynamic balance 
impairments are seen in people with a history of ankle 

6 
 

Figure 1. Mean scores obtained by samples
 

Table 3: Results of the Pearson correlation test and the relationship between the performance of the 
lunge test (ankle joint range of motion) with static, dynamic balance

Variable Amount Static balance Dynamic 
balance

Balance scale
berg

Dominant foot launch 
test

The amount of 
correlation
The significance level

0.697
0.001*

0.669
0.001*

0.541
0.001*

Non-dominant foot 
launch test

The amount of 
correlation
The significance level

0.467
0.007*

0.405
0.022*

0.375
0.035*

                   * Significant level of P <0.05.

Table 4: Results of the Pearson correlation test and the relationship between the performance of the 
lunge test (ankle joint range of motion) with the risk of falls and motor function

Variable Amount TUG Tinetti
Dominant foot launch test The amount of correlation

The significance level
-0.449
0.010*

0.529
0.002*

Non-dominant foot launch test The amount of correlation
The significance level

-0.508
0.003*

0.395
0.025*

                      * Significant level of P <0.05. 

The Pearson correlation coefficient results showed significant correlations between the scores 
obtained from the SLR test (to assess the knee joint ROM) with static balance in dominant limb
(P=0.002) and non-dominant limb (P=0.004), dynamic balance in dominant limb (P=0.001), and 
non-dominant limb (P=0.001), the Berg balance scale in dominant limb (P=0.001) and non-
dominant limb (P=0.004), the Tinetti test in dominant limb (P=0.001) and non-dominant limb
(P=0.002), and TUG in dominant limb (P=0.003) and non-dominant limb (P=0.001) for the blind 
people (Tables 5-6).

Table 5: Results of the Pearson correlation test and the relationship between straight leg raise 
(SLR) (knee range of motion) test performance with static and dynamic balance

Variable Amount Static balance Dynamic balance Balance scale berg

0
5

10
15
20
25
30
35
40

11.06 10.33
6.4 6

36.28

16.28
8.87 8.81

12.95

Mean of scores obtained by samples

Figure 5. Mean scores obtained by samples

Table 3. Results of Pearson correlation test in Lunge Test with balance

Variables Amounts Static Balance Dynamic Balance Balance Scale Berg

Dominant foot launch test The amount of correlation
The significance level

0.697
0.001*

0.669
0.001*

0.541
0.001*

Non-dominant foot launch test The amount of correlation
The significance level

0.467
0.007*

0.405
0.022*

0.375
0.035*

* Significant level of determinede at P<0.05
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injury [30, 31]. The ankle joint ROM is significant be-
cause the balance is controlled by the ankle joint and its 
movements. The proprioception located in the ankle that 
senses the position of the joints and the stiffness of the 
non-contractile structures around the joints can also af-
fect static balance control [32]. 

The results of the present study also indicated signifi-
cant correlations between scores obtained from the SLR 
test (to assess ankle joint ROM), static and dynamic 
balance, the Berg balance scale in both dominant and 
non-dominant limbs, motor function, and falling risk 
(P<0.05). Regarding the balance, the results of this study 
are inconsistent with the study of Bakhtiari et al. [33] 
and are consistent with the studies of Chiacchiero et al. 
[14], Mohammadi et al. [34], Moghadam et al. [35], and 
Zagyapan et al. [36]. Bakhtiari et al. investigated the 
relationship between hamstring muscle shortness and 
dynamic and static balance in young, healthy individu-
als [33]. The study was conducted on 40 healthy young 
subjects (20 cases with and 20 cases without the short-
ness of hamstring as control). The 90-90 test was applied 
to measure the hamstring length, and the Biodex system 
was used to evaluate the quality of balance control. They 
found no relationship between hamstring muscle short-
ness and the center of pressure fluctuations used as an 
index of static and dynamic balance [33]. 

The discrepancy in the results was probably due to 
the difference in the type of subjects and the balance 
evaluation test, and the lack of hamstring shortness type. 
However, they suggested that the hamstring muscle 
shortening may help maintain balance by increasing 
joint stiffness, and thus joint stiffness limits abnormali-
ties which can result in increased stability [33]. Chichiro 
et al. showed a significant association between ROM, 
flexibility, and balance. Also, the patient’s hip, knee, and 
ankle Range of Motion (ROM) were measured in differ-
ent directions, and a significant association was found 
between ROM and balance [14]. 

Letafatkar et al. examined the effect of six weeks ham-
string eccentric exercises on the postural control ability 
and knee joint proprioception in adolescent football play-
ers. Their results showed that hamstring eccentric exercis-
es improved the ROM and had a significant positive effect 
on the postural control ability and knee joint propriocep-
tion in adolescent football players [34]. Moghadam et al. 
investigated the effect of stretch training on functional 
dynamic balance performance and ROM in patients with 
knee osteoarthritis. They found that stretch training can 
significantly improve functional dynamic balance and 
ROM in active older men with knee osteoarthritis [35]. 
Zagyapan et al. also showed that shortness in hamstring 
group muscles and hip flexors could change in the posture 
that negatively affected a person’s balance [36].

Table 4. Results of Pearson correlation test in Lunge Test with TUG and Tinetti Test

Variables Amounts TUG Tinetti

Dominant foot launch test The amount of correlation
The significance level

-0.449
0.010*

0.529
0.002*

Non-dominant foot launch test The amount of correlation
The significance level

-0.508
0.003*

0.395
0.025*

* Significant level determinede at P<0.05

Table 5. Results of the Pearson correlation test in SLR test with balance 

Variables Amounts Static Balance Dynamic Balance Balance Scale Berg

Dominant foot SLR test The amount of correlation
The significance level

0.518
0.002*

0.578
0.001*

0.554
0.001*

Non-dominant foot SLR test The amount of correlation
The significance level

0.496
0.004*

0.538
0.001*

0.492
0.004*

* Significant level of determinede at P<0.05

Table 6. Results of the Pearson correlation test in SLR test with TUG and Tinetti Test

Variables Amounts TUG Tinetti

Dominant foot SLR test The amount of correlation
The significance level

-0.504
0.003*

0.589
0001*

Non-dominant foot SLR test The amount of correlation
The significance level

-0.601
0.001*

0.519
0.002*

* Significant level of P<0.05
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On the other hand, studies have shown that reduced 
ROM in the knees and hips is one of the leading causes 
of falls, which may be due to the effect of hip stiffness on 
the dynamic balance of the lower limbs during walking, 
which can influence the gait pattern [8]. In human move-
ments, there are various strategies such as ankle strategy, 
hip strategy and gait strategy that play a role in restor-
ing balance.The hamstring is one of the most important 
muscles involved in hip strategy, and as a postural mus-
cle, together with other posterior muscles, can maintain 
balance by correcting the displacement of the center of 
gravity. Therefore, it seems that any disturbance in the 
function of this muscle can affect balance, motor func-
tion, and falling risk. Based on studies conducted on this 
topic, hamstring shortening is probably one reason that 
can affect the maintenance of optimal balance and repre-
sents a balance impairment.

Given that muscle flexibility has a direct association 
with balance, resolving the problem of reduced levels 
of flexibility can be effective in controlling balance. Re-
duced levels of flexibility can play a significant role in 
decreasing muscular synergistic adaptations leading to 
motor control problems. Therefore, long-term training 
programs such as self-myofascial release, eccentric ex-
ercise, or various stretching exercises can increase mus-
cle flexibility leading to improving the position of hip, 
knee, and ankle joints and increasing muscle contraction 
and muscular synergistic adaptation. These effects can 
be considered an effective strategy for improving bal-
ance and motor function and the joint ROM. The pres-
ent study had some limitations. First, we can point to the 
unisexuality and unavailability of samples. Second, the 
small sample size may limit the generalization of the ob-
tained data. Third, this study had two parts, the present 
study is the first part, and the second part includes the 
use of appropriate exercises to overcome this movement 
limitation, which because of the coronavirus pandemic, 
the second part of this study was not conducted. Finally, 
other variables such as quality of life were not assessed 
due to time constraints.

5. Conclusion

The present study results demonstrated significant cor-
relations between the ankle and knee joint ROM with 
static and dynamic balance, motor function, and falling 
risk for blind people. Therefore, it seems necessary to 
prepare the training programs that effectively increase 
the hamstring muscle length and use stretching train-
ing to increase flexibility and ankle joint ROM for blind 
people. Teachers and educators of students with visual 
impairments are advised to constantly monitor the ROM 

of their students’ lower limb joints and, if there is move-
ment limitation, use appropriate exercises to overcome 
this limitation.
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