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[T The purpose of this study was to examine the instantaneous effect of insole on the balance of
adolescents with flat foot and Pes Cavus.

YIETEEE In this quasi-experimental study, 34 adolescents with flat foot and Pes Cavus (17 girls and 17
boys) in the age range of 11 to 14 years in Tehran were randomly selected and their balance performance
in static and dynamic positions was examined before and after instantaneous using of insole. Data were
analyzed using paired t-test and independent t-test.

EBME Paired t-test results showed that the instantaneous effect of insole on dynamic balance is sig-
nificant (P=0.00), but it had no significant effect on static balance (P=0.07). The results of independent
t-test showed no significant difference between the two groups in terms of dynamic balance (P=0.99) and
static balance (P=0.52) in Pre-test phase. There was no significant difference between the two groups in
dynamic balance (P=0.25) and static balance (P=0.72) in Post-test phase, either.

Using medical insole can improve the dynamic balance in adolescents with Pes Cavus and flat
foot, but has no effect on their static balance.
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Extended Abstract ties such as walking provides the necessary force to move
forward and transfer that force to the foot. Prefabricated in-
soles increase balance and reduce extra lateral movements
by creating more contact surface and more appropriate pres-
sure distribution over the sole of the foot. The presence of
musculoskeletal abnormalities such as flat feet and Pes Ca-
vus and structural features of the foot affect the balance of
people. Decreased balance leads to decreased performance

and provides the basis for injury, especially in the ankle.

1. Introduction

aintaining balance is one of the most ba-
sic neuromuscular functions in the most
of simple and complex activities. Plantar
arches play an important role in regulat-
ing and distributing plantar pressure. In
the healthy people, the presence of longi-

tudinal and transverse plantar arches, support of bone $truc-
tures and soft tissue stabilizes the subtalar and midtarsal
joints. Having stability in these joints during dynamic activi-
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Many studies have been done on static and dynamic bal-
ance in people with plantar abnormalities, but little research
has been done on the effect of medical insoles on the bal-
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Table 1. Paired t-test results of comparing the instantaneous effect of medical insole on the balance of participants in two groups

Mean+SD
Group Variable Mean Difference t P
Pre-test Post-test
Dynamic balance (12) 65.0819.93 83.91+8.43 -18.83 -7.83 0.00
With Pes Cavus
Static balance (12) 18.5843.42 19.7543.93 -1.16 -0.82 0.42
Dynamic balance (22) 65.04+12.40 87.31+7.97 -22.27 -6.37 0.00
With flat feet
Static balance (22) 17.7743.61 19.2743.64 -1.50 -1.69 0.10
Journal of

ance of children and adolescents. Since the most daily ac-
tivities require balance and many injuries occur in static
and dynamic positions, the aim of the present study was to
evaluate the instantaneous effect of insole on the balance of
adolescents with flat foot and Pes Cavus.

2. Methods

This is a descriptive quasi-experimental study conduct-
ed on 34 adolescents aged 11-14 years old in Tehran (17
girls and 17 boys; who were randomly selected. A wall
mounted stadiometer (model 26 SM) was used to mea-
sure the height and a digital scale (BS101) was used to
measure the weight in subjects. For assessing their soles,
the type of abnormality was determined first by obser-
vational method and then by using a foot scanner (3D
BodyView, USA). The validity of this device has been
calculated by the manufacturer (=0.64). Its intrapersonal
and interpersonal reliabilities using intra-class correla-
tion coefficient were obtained 0.62 and 0.91, respectively.
Sharpened Romberg test was used to measure static bal-
ance of participants, and ENC device (Danesh Salar Irani-
an Co., Iran) was used to measure their dynamic balance.

This device has two parts; a special part for standing and
the other part to display information related to the balance.
The movement of the person on the screen is in the medial-
lateral direction and according to the visual stimulus. This
device has biofeedback and the amplitude of postural sta-
bility can be adjusted. It can also be used to measure the
balance coordination of body organs. It has a measurement
accuracy of one degree with a dimension of 105 x 82 cm
and the ability to display the percentage of postural balance.
The validity of the device has been calculated by the manu-
facturer using Pearson correlation coefficient between the
score of this device and that of Lafayette Manual Muscle
Tester (r=0.88). Its intrapersonal and interpersonal reliabili-
ties using intra-class correlation coefficient were obtained
0.93 and 0.91, respectively.

Sport Biomechanics

Kolmogorov-Smirnov test was used to evaluate the
normality of data distribution. Descriptive statistics
(Mean+SD) were used to describe variables, paired t-test to
investigate the instantaneous effect of the insole, and inde-
pendent t-test to compare the two groups of flat foot and Pes
Cavus at a significance level of 0.05.

3. Results

The mean demographic indicators of the subjects were
as follows: the MeantSD age=12.23+1.18 years, the
MeantSD height= 153.47+£10.04 cm, the MeantSD
weight=42.47+6.23 kg, the Mean£SD of stability in-
dex=93.29+47.39 degrees, the Mean=SD of right leg
length=24.19£0.49 cm, and the MeantSD of left leg
length=24.28+0.46 cm.

The mean of dynamic test score and Sharpened Romberg
test score in the post-test phase were higher than those in
the pre-test phase. The results of paired t-test showed the
significant instantaneous effect of the insole under dynamic
balance test (P=0.00), but no significant difference was ob-
served under Sharpened Romberg test (P=0.07). The results
of paired t-test for instantaneous effect of insole on the two
study groups showed that the use of insoles improved the
dynamic balance of subjects with Pes Cavus (P=0.00), but
had no significant effect on their static balance (P=0.42).
Using the insoles also improved the dynamic balance of
subjects with flat foot (P=0.00), but had no significant ef-
fect on their static balance (P=0.10) (Table 1).

The results of independent t-test to compare the two
groups of flat foot and Pes Cavus, showed no significant
difference between the two groups in terms of dynamic bal-
ance (P=0.99) and static balance (P=0.52) in Pre-test phase.
There was no significant difference between the two groups
in dynamic balance (P=0.25) and static balance (P=0.72)
in Post-test phase, either. These results indicate that adoles-
cent girls and boys with flat foot and Pes Cavus had poorer
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dynamic balance before using the insoles. Moreover, the in-
stantaneous effect of medical insole on the dynamic balance
of adolescents with flat feet was slightly greater than that of
those with Pes Cavus, but medical insole had no significant
effect on their static balance.

4. Conclusion

The arches of the sole are very influential on the distribu-
tion of force and pressure because the weight of the body is
distributed by the talus to the front and back of the foot and
then transferred to the ground. Deformity in the foot area
for any reason causes numerous problems in people’s daily
living activities such as walking, running, standing, and
also in the anatomical structure and arches of the soles and
affect the balance of people. Medical insoles can systemati-
cally reduce pressure over the foot and help posture stabi-
lization by maintaining the arch of the sole and increasing
the plantar surface.

The results of the present study showed that adolescent
girls and boys with flat foot and Pes Cavus had poorer
dynamic balance before using the insoles. Moreover, the
instantaneous effect of medical insole on the dynamic bal-
ance of adolescents with flat feet was slightly greater than
that of those with Pes Cavus, but medical insole had no
significant effect on their static balance. Therefore, it is
recommended that people with plantar abnormalities use
the mechanical effects of the medical insoles to correct
their abnormalities, improve mechanical performance
and prevent possible injuries.
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