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Abstract

Background: Pes planus, usually called flat foot is a deformity that causes the medial longitudinal arch to collapse 
and makes the foot flat to the floor level. Flat feet may be caused by aging, pregnancy, heredity, physiological 
condition or an injury to the foot ligaments. Weight-bearing exercises are performed on an unstable surface such 
as wobble board and BOSU ball as part of the balance board training technique.

Purpose: To find out the effect of BOSU ball exercises versus wobble board exercises among individuals with pes 
planus.

Materials and Methods: A sample of 30 was taken using a navicular drop test on the arch of the foot, NPRS on pain, 
and Berg balance scale on balance. According to the selection criteria for the study which was divided into two 
groups, a BOSU ball with ultrasound (n=15) and wobble board with ultrasound (n=15) were given. Interventions 
were given as 6 sessions a week for 2 weeks. The entire process was performed from November 2022 to April 2023.

Result: The mean value of BOSU ball exercises at the post-test was found to be higher than the mean value of 
wobble board exercises with a p-value of <0.0001.

Conclusion: The study concludes that the BOSU ball with ultrasound therapy has a higher positive outcome in 
managing pes planus.
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Introduction

Flatfoot is a condition where the arch present in 
the midfoot collapses while walking. It is also called 
“Pes planus”. Pronated feet are also related to flat feet.1 
The foot comprises three sections: Hind, mid, and 
forefoot. The Transverse Arch, Medial Longitudinal, 
and Lateral Longitudinal are formed.2 Muscles such 
as the tibialis anterior and extensor digitorum longus 

helps in the stability of the foot and give support to 
the medial arch. Flatfoot can be identified in clinical 
practice using a variety of methods, including clinical 
diagnosis, footprint analysis, and radiographic 
study.3-5 

The flat foot has been linked to family history, 
infant footwear, obesity, living in a city, age, gender, 
and foot length.6-8 At the knee and throughout the 
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lower extremities, the foot is critical in bearing the 
stress of floor contact and shaping the technique of 
alignment of posture and joint movement.8 When 
the Medial Longitudinal Arch becomes too loose 
to support the arch, the foot pronates excessively, 
causing the heel to evert and the body weight 
to transfer medially, compressing the Medial 
Longitudinal Arch. It’s also included as a health 
modifier.9 Symptoms of the flat foot include swelling 
around the ankle, muscle cramping, muscle pain in 
the foot or leg, arch, ankle, heel, or outside of the 
foot pain, Changes in the pattern of gait or pain 
while walking, and drifting toes. A study from India 
found that early footwear use, combined with a gain 
in overall weight and ligamentous laxity, increases 
the occurrence of flat feet.10 In a healthy adolescent 
age group, males had a higher prevalence of flat feet 
than females. Flat feet were linked to higher BMI 
and shorter body height across all severity levels.11 
A wobble board is a multidirectional balance board 
consisting of a round, disk-like platform resting on 
a partially or partially attached ball attached to the 
center and bottom of the platform, allowing for many 
planar movements. Wobble board exercises are 
widely used for maintaining balance.12

On the other hand, the name “Bosu” is derived 
from David Weck’s invention, Both Sides Up, a 
piece of equipment with a hemispheric shape that 
allows users to use each part with varying degrees 
of instability. Bosu ball which is made of plastic and 
contains industrial fibers that have unique adhesion, 
semi-elastic properties, and great pressure resistance. 
The BOSU ball, which has two sides and a circular, 
flat component, is primarily used to improve posture, 
balance, and the tone of the body’s muscles.13-17

Aim

To find out the effect of BOSU ball exercises and 
wobble board among individuals with pes planus 
using a navicular drop test on the arch of the foot, 
NPRS on pain, and Berg balance scale on balance.

Materials and Method

A sample size of 30 subjects aged between 18-25 
years, clinically diagnosed as pes planus were taken 
into consideration. The entire process was performed 
from November 2022 to April 2023.

Inclusion criteria

•	 People aged between 18-25 years
•	 Subjects with navicular drop test positive.
•	 Subjects with foot pain

Exclusion criteria

•	 Recent foot injuries
•	 Neurological disorders

Outcome Measures
1.	 Navicular drop test (NDT) used to measure 

the arch of the foot.
2.	 Numeric pain rating scale (NPRS) to assess 

pain.
3.	 Berg balance scale (BBS) to assess balance.

Procedure

In this current study, the subjects were randomly 
allocated into two groups: Group A, which received 
BOSU ball exercises with ultrasound therapy, and 
Group B, which received wobble board exercises with 
ultrasound therapy. The study followed a single-
blind design, where the subjects were unaware of the 
group they were assigned to.

Group A: BOSU ball exercises

Positioning the BOSU ball: The BOSU ball was 
placed on a flat surface with the flat side down and 
the dome side up.

Procedure: In this study, 15 subjects performed 
BOSU ball exercises consisting of 15 repetitions and 3 
sets, in addition to receiving ultrasound therapy.

Single limb stance

The participants were instructed to lift one foot 
off the ground and place the sole of the foot in the 
center of the BOSU ball’s dome. They were then 
asked to balance by engaging their core muscles and 
stabilizing their standing leg. The participants were 
instructed to hold the single limb stance for a specific 
duration, such as 30 seconds as a starting point. They 
were then asked to switch to the other leg and repeat 
the exercise.

Double limb stance

The participants were instructed to Stand at the 
center of the Bosu ball, with both feet positioned 
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on the dome. The feet should be shoulder-width 
apart, toes pointing forward. Ask them to engage 
the core, keep their shoulders relaxed, and maintain 
good posture. The participants were then asked to 
balance and stabilize the body on the Bosu ball. The 
participants were asked to hold the double limb stance 
for a specific duration, such as 30 seconds to begin 
with. Progressively, the duration was increased and 
movements like squats were added. After completing 
the desired duration, the participants were asked to 
step off the Bosu ball safely and rest.

Group B: Wobble board exercises

Positioning the wobble board: the board is placed 
on a rounded base to create an unstable surface.

Procedure: In this study, 15 subjects were given 
wobble board exercises (15 repetitions; 3 sets) with 
ultrasound therapy. The participants were instructed 
to stand at the Centre of the wobble board with their 
feet shoulder-width apart. The knees were kept in a 
slight bend position and the core was engaged.

Forward Movement

The participants were asked to weigh forward, 
allowing the board to tilt towards the front. As the 
board tilts, patients were asked to maintain balance 
and control the movement using their core and leg 
muscles. Patients were asked to try to maintain a 
controlled and slow movement without jerking or 
sudden shifts.

Backward Movement

Once the participants have mastered the forward 
movement, they can progress to the backward 
movement. The participants were asked to shift their 
weight backward, causing the wobble board to tilt 
towards the back. Again, patients were asked to focus 
on maintaining control and balance throughout the 
movement.

Ultrasound therapy

Frequency-3MHz,

Duration-15 minutes,

Mode-continuous mode; 6 sessions per week

Procedure

This program was prescribed for all the 
subjects. During the application, a gel was used for 

the transmission of ultrasonic waves between the 
transducer and the subject’s skin. The treatment was 
provided in longitudinal strokes using the direct 
contact method throughout the arch.

Data Analysis

Using descriptive and inferential statistics, the 
data collected were tabulated and analyzed. The 
mean and standard deviation (SD) were applied to 
all parameters. The significant differences between 
the BOSU ball exercise group and the wobble board 
exercise group were analysed using an unpaired 
t-test. A p-value of <0.0001 was known to be 
statistically significant.

Graph – 1 Comparison of pre-test and post-test 
values of Group A and Group B using NDT

Graph – 2 Comparison of pre-test and post-test 
values of Group A and Group B using NPRS



716 Indian Journal of Physiotherapy and Occupational Therapy / Volume 18 Special Issue  2024

Graph – 3 Comparison of pre-test and post-test 
values of Group A and Group B using the Berg 

balance scale

Result

Comparing the two intervention groups, Group 
A (BOSU ball) exhibited a greater reduction in pain 
intensity, a pronounced improvement in arch of 
the foot and balance compared to Group B (Wobble 
board exercise). 

These findings suggest that BOSU ball may be 
a more effective approach in alleviating pain, and 
enhancing balance and arch of the foot for individuals 
with pes planus.

Overall, the study highlights the positive impact 
of both interventions on pain, balance and arch of the 
foot in individuals with pes planus, with BOSU ball 
demonstrating superior results.

Discussion

The foot becomes overpronated, causing the 
heel to evert and the weight of the body to transfer 
sideways, compressing the medial longitudinal arch, 
which is too loosened to the point where it can no 
longer support the arch. Due to the synchronization 
in their biomechanics, the decrease in height of the 
arch affects the ability of the foot, which leads to 
inflammation or tenderness in the foot. A study from 
India found that early footwear use, combined with 
a gain in overall weight and ligamentous laxity, 
increases the occurrence of flat feet.18

There has been extensive research on the 
treatment of flatfoot. In their investigation of the 

impact of footwear on the flatfoot, Rao and Joseph 
claimed that wearing suitable footwear could aid in 
arch normalization.19 Bosu ball research demonstrates 
that exercises for the lower extremities performed 
with dynamic cushions on an unstable surface may 
result in greater activity than similar exercises for 
the upper limbs performed in the same posture 
on a stable or unstable surface.20 When exercising 
on an unstable surface as opposed to one that is 
stable, proprioceptive muscles must contract more 
forcefully in response to the strength of the visual 
input.21,22 Also, the two most difficult balance aids the 
BOSU Ball and the wobble board show a kinematic 
perturbation that is almost eight to ten times greater 
than that of simply standing on the floor.23

Studies on the mechanism of action of balancing 
training have revealed that it decreases antagonist 
muscle co-activation, despite having no effect on 
the agonist muscle’s level of muscle activation.24 
Another study showed that the wobble board 
balance, practiced for eight weeks, significantly 
improved dynamic balance.25 Training on unstable 
surfaces violates the principle of training specificity, 
creates unique demands, and may therefore improve 
dynamic balance.26

According to Unver B, Erdem EU, and Akbas E, 
6 weeks of short foot exercises provide a decrease in 
navicular drop, pain in the foot, and disability of the 
medial midfoot in pes planus.27 The objective of a 
training regimen in the BOSU ball should not focus 
on increasing strength but rather focus on increasing 
stability, balance, and proprioceptive capabilities 
stated by Behm et al. 

Conclusion

In conclusion, this study provides evidence 
supporting the effectiveness of BOSU ball training 
as a management strategy for pes planus. The 
findings demonstrate significant improvements in 
foot function, pain levels, and balance following the 
intervention. These positive outcomes align with 
recent research emphasizing the benefits of balance 
training on foot stability and function. BOSU ball 
exercises show potential for strengthening intrinsic 
foot muscles, restoring the medial longitudinal arch, 
and enhancing postural stability. Further research 
and long-term follow-up studies are necessary to 
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validate these results and assess the long-lasting 
effects of BOSU ball training in the management of 
pes planus.
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