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ABSTRACT

This work is licensed under a Creative

Commons Ao 40 nternatons Whole body vibration (WBV) is a safe and effective method to improve balance
¢ and muscle strength. Considering to the effect of foot longitudinal arch on dynamic balance, and the
effectiveness of WBV in improving balance, the present study aims to assess the effects of WBV on
dynamic balance of patients with flexible flatfoot.
[VETELE In this randomized clinical trial, 80 patients with flexible flatfoot; 40 aged <18 years (Mean%SD
age= 15.25+1.24) and 40 aged >20 (MeanzSD age= 22.57+1.48). They were randomly divided into two
intervention groups of <18 and >20 years and two control groups of <18 and >20 years. The intervention
groups received four weeks of WBV. In the control groups, no intervention was carried out. The fatigue
was induced by running on a treadmill at different speeds and inclinations according to the Bruce
protocol. Dynamic balance was assessed using the Biodex Balance System at anterior-posterior and
medial-lateral directions and in overall.
ST The repeated measures analysis of variance and Bonferroni test results showed that the mean
dynamic balance in overall and at anterior-posterior and medial-lateral directions were significantly
increased in the intervention groups compared to the control groups (P<0.001). Moreover, the dynamic
balance showed a significant increase in the intervention group aged <18 years compared to the
intervention group aged >20 years (P<0.001).
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Introduction

lexible flatfoot is a common deformity
characterized by reduced longitudinal
arch and external rotation of the foot. In
flatfoot complication, the longitudinal
arch of the foot is flattened and the entire
foot sole is close to or in full contact with the ground [1].
Flatfoot is usually associated with factors such as child-
hood footwear, living in urban areas, obesity, age, gender,
body mass index, and foot length. Flatfoot may also be a
secondary symptom in conditions such as ligament laxity,
rheumatoid arthritis, diabetes, and ankle injuries [2].

Previous studies have shown the improvement and en-
hancement of balance by whole body vibration (WBV)
method. It is a neuromuscular retraining method that has
become popular recently [15]. In this method, mechanical
vibration is transferred to the whole body at low intensity
and frequency in the form of sinusoidal waves, and is a
safe and effective method in training and loading of the
neuromuscular system [16, 17]. It has been stated that the
intervention by WBV can increase muscle strength and
improve balance [18]. Considering the effect of the foot
longitudinal arch on dynamic balance and the effective-
ness of WBV in improving balance, the present study
aims to evaluate the effects of WBV on dynamic balance
in patients with flexible flatfoot.

Materials and Methods

The present study is a randomized clinical trial. Par-
ticipants were 80 patients with flexible flatfoot in two age
groups <18 years (Mean+SD age= 15.25 +1.24) and >20
years (Mean+SD age=22.57+1.48). Inclusion criteria were:
having flexible flatfoot (Foot posture index >6), age 13-18
years and 20-30 years, no history of congenital malforma-
tions in lower limb, no systemic disease affecting the condi-
tion of lower limbs including feet, and no history of injury
and pain in feet, lower limbs, and lumbosacral region at
least 12 months before the study [19, 20]. Exclusion criteria
were: Unwillingness to continue participation, any injury
or disease that affects the balance, intolerance of vibration,
and feeling of pain and discomfort during vibration [20].

For determining the severity of flatfoot, foot posture
index was used [21]. In this index, 6 clinical criteria are
used, including talar head palpation, curvature at the lat-
eral malleoli, inversion/eversion of the calcaneus in the
frontal plane, talonavicular bulging, congruence of the
medial longitudinal arch, and abduction/adduction of the
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forefoot on the rearfoot. Participants were randomly di-
vided into four groups (two intervention groups of <18
and >20 years, and two control groups of <18 and >20
years) after matching for age and gender. The interven-
tion groups received four weeks of WBV at 12 sessions.
In the control groups, no intervention was carried out; the
participants followed their daily living activities.

The fatigue was induced by running on a treadmill at
different speeds and inclinations according to the Bruce
protocol. Dynamic balance was assessed using Biodex
Balance System at anterior-posterior and medial-lateral
directions and in overall. The dynamic balance was evalu-
ated in the first session (before and after implementation
of the fatigue protocol), and in the last session (before and
after implementation of the fatigue protocol).

For assessing the normality of data distribution, Shap-
iro-Wilk test was used. For data analysis, repeated mea-
sures analysis of variance (ANOVA) , one-way ANOVA,
and Bonferroni test were used.

Results

The estimated mean changes in the overall dynamic
balance in each study group and the results of repeated
measures ANOVA.

The results of repeated measures ANOVA and Bonfer-
roni test showed that the mean overall, anterior-posterior,
and medial-lateral balances in two intervention groups of
<18 years and >20 years was significantly increased com-
pared to the two control groups (P<0.001). The dynamic
balance indicators showed a significant increase in the in-
tervention group <18 years compared to the intervention
group >20 years (P<0.001).

Discussion

According to the findings of the present study, the use
of WBYV significantly increased the dynamic balance at
anterior-posterior and medial-lateral directions and in
overall in all study groups. The WBYV by stimulating the
mechanoreceptors of the skin and joints in foot area has
positive effects on proprioception [29]. During receiv-
ing the WBY, the proprioception is highly stimulated;
this sensory stimulation causes more efficient use of the
proprioceptive feedback loop, resulting in increased joint
stability and improved balance [30].
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It can be concluded that the WBYV can increase the dy-
namic balance of people with flexible flatfoot aged <18
years and >20 years, even after inducing fatigue. There-
fore, WBYV can be used as a complementary method to
improve and compensate for dynamic balance in patients
with flexible flatfoot.
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17. Shapiro Wilk
18. Repeated measures analysis
19. Bonferroni
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21. Neuromuscular Junction (NMJ)
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