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Abstract

Background: Hallux valgus deformity mostly seen in females because of high heels and tight/narrow shoes. Previous studies have
focused on surgical treatment, orthosis, footwear modifications and tapping, but this not correct valgus deformity and causes certain
complications. No studies are conducted showing proper exercise program effective in decreasing the valgus angle. The purpose
of this study was to determine the efficacy of hallux valgus deformity correction exercise program in young females. Objectives:
To determine the efficacy of hallux valgus deformity correction exercise program in young females. Methods: 24 female subjects
with mild and moderate hallux valgus angle were divided, in group A (experimental) treated with deformity correction exercises,
mobilization, stretching and group B (control) with toe spread out and short foot exercises. A goniometer was used to determine the
valgus angle of great toe. Visual analogue scale for the pain and functional limitations was evaluated by using Foot and Ankle Disability
Index. Results: On comparing both groups, there was no statistically significant difference seen in pre interventional values. In
post interventional values, there was significant difference seen with p value for pain at rest (<0.0001) and on activity (<0.0001),
goniometric range of motion of great toe of right (<0.0002) and left side (<0.0003), foot and ankle disability index score (<0.0238).
Conclusion: The conducted study shows that deformity correction exercises, stretching and mobilization had more beneficial effects

than toe spread out and short foot exercises for correcting the deformity.
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1. Introduction

Hallux valgus is most common foot deformity. The prevalence
rate in adult population ages between 20 to 64 were about 33%'.

It is a complex, painful, progressive deformity with
lateral deviation of the great toe and medial deviation of
the 1% metatarsal. This will increase the valgus angle. The
angle created between the lines that longitudinally bisect
the proximal phalanx and 1% metatarsal. An angle of <15°
considered normal, 15°-20° mild, 20°-40° moderate and >40°
considered severe”.

Over pronation of foot, Achilles tendon contractures,
adductor and abductor imbalance,
hypermobility of 1% metatarsocuneiform joint, increased
joint laxity, acquired flat foot, low transverse arch are the
main intrinsic factors. Wearing high heels and tight/narrow
shoes that constrict the forefoot are extrinsic factor. So, it is
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more common among women and young individuals. Those
individuals involved in daily standing professions, having
longer walking distance and uneven surface of ambulation are
the major risk factors for developing such complaints which
will further affect their activity causing physical limitations
while performing a task’.

This deformity causes pain, inflammation and decreased
joint mobility in great toe®. If this remains untreated, it will
lead to pathological changes in gait and plantar pressure, range
of motion limitation in foot joints, pain during walking and
movement, problems in choosing comfortable shoes®.

The motive of this study was to correct the deformity by
decreasing the valgus angle and pain, improving functional
performance of foot and ankle. Physiotherapy treatment was
beneficial in treating this deformity.

Movement with mobilization is manual therapy technique
in which therapist apply sustained accessory mobilization
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to joint and patient has to perform the action of the specific
muscle/joint. This was used to improve joint range of motion,
reducing pain, muscle guarding and enhance muscle function®.

Stretching and strengthening are also effective in reducing
hallux valgus angle. It was applied with proper stabilization and
adequate intensity’. Stretching and Strengthening was given to
adductor and abductor hallucis respectively, to increase muscle
flexibility and strength, improve muscle performance, decrease
risk of injuries and help the joints to move through their full
range of motion®.

Foot exercises also important in order to maintain the
joint mobility, stretching soft tissues around the joint and
to improve the muscle strength’. The exercises which were
included in our protocol was toe spread out, passive toe
circles, towel grip and pull, ball roll, assisted toe abduction
with exercise band, passive abduction of hallux with traction
of 1" metatarsophalangeal joint, double leg heel raises with
calf squeeze in standing, manual stretching, movement with
mobilization, cryotherapy™.

Most of the previous studies focused on use of orthosis,
tapping and footwear modification was suitable treatment to
correct the deformity''. Surgery was also performed in these
patients shows prolonged recovery rate, high cost, cosmetic
issues and complications like infection, nerve injury, failure
to relieve pain and bone healing, stiffness of the great toe
joint, bunion recurrence and cosmetic issues. Although
surgical treatment has high recurrence rate'?. There was no
study focused on deformity correction exercises. Our study
will bridge this gap by providing the more knowledge about
the deformity corrective exercises along with stretching,
mobilization. So, the purpose of this study was to determine
the efficacy of hallux valgus deformity correction exercise
program in young females.

2. Materials and Methods

This experimental study was carried out in Krishna college of
physiotherapy, deemed to be university, Karad.

Subject Criteria: This study was conducted over 20 days
period. 24 female subjects between ages of 18 to 50 years with
hallux valgus were included in this study. Inclusion criteria
were a metatarsophalangeal angle of toe >15° and <40°, female
subjects. Exclusion criteria were subjects with angle >40°,
foot surgeries, any other foot deformities, systemic disease,
neurological, cognitive, mental/psychological problems.

Procedure: Ethical approval was taken from institutional
Protocol and ethical committee of Krishna Institute of Medical
Sciences Deemed to Be University. Subjects were selected
as per inclusion and exclusion criteria. Nature of the study
were explained prior to subjects. Informed consents and
demographic data were taken from each subject. The valgus
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angle of great toe was measured using Goniometer, pain taken
by using Visual Analogue Scale and functional limitations
of foot and ankle taken based on foot and ankle disability
index. The pre-treatment measures were documented. The
subjects were divided into 2 groups. Experimental group
were treated with deformity correction exercises, movement
with mobilization, manual stretching and control group with
toe spread out and short foot exercises. All the subjects were
re-evaluated at the end of 20 days period for comparison of
post treatment values.

Protocol: 2-3 times/day for 20 days

A. Experimental group: Deformity correction exercises

1) Toe spread out - 10 times x 3-5 sets

2) Passive toe circles (clockwise and anticlockwise) - 10
times x 3-5 sets

3) Towel grip and pull - 10-15 times

4) Ball roll - 3-5 minutes

5) Assisted toe abduction with exercise band - 10 times, 3
sets

6) Passive abduction of the hallux with traction of first meta-
tarsophalangeal joint - 10 repetitions

7) Double leg heel raises with calf squeeze in standing
- 10 repetitions, 5 sec hold

8) Manual stretching - agonist contraction exercises -
Resistance 30 sec, 15 sec breaks for each set, 10 sets

9) Manual stretching - agonist contraction and hold- relax
exercises - Contraction maintains 25 sec, stretch 10 sec,
15 sec rest, 10 sets

10) Manual medial glide MWM with
o Flexion - 6 repetitions x 3 sets
o Extension - 6 repetitions x 3 sets

11) Cryotherapy - 5-10 minutes

B. Control group: Foot exercises
1) Toe spread out- 10 times x 3-5 sets
2) Short foot exercises- 10 times x 3-5 sets

Outcome Measures

By using goniometer, the valgus angle of both right and left
leg great toe was measured. The fulcrum of goniometer was
at the 1% metatarsophalangeal joint, fixed arm placed parallel
to 1% metatarsal bone, movable arm placed parallel to the
lateral border of proximal phalanx of great toe. The value was
recorded by the angle formed between these 2 lines.

The pain was evaluated by using visual analogue scale was
ranged from 0 (no pain) to 10 (worst pain). The subjects were
asked to mark their pain at rest and on activity on 10-point scale.
The markings on those lines were measured in centimetres and
results were recorded.
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Functional limitations of foot and ankle were determined
by using Foot and ankle disability scale. It has 22 items, was
scored on 5-point scale from 0 (unable to do) to 4 (no difficulty
at all). The pain has 4 items was scored on 5-point scale from
0 (none) to 4 (unbearable). The scale has total 104 points and
were scored as percentages. More the %, lesser the disability.

3. Statistical Analysis

The outcome measures were assessed at the baseline. The
collected data in this study was statistically analysed using
descriptive statistics as mean, standard deviation. The paired t
test was used to investigate the pre and post treatment difference
between the groups. Unpaired t-test was used to investigate
the comparison between 2 groups after post treatment. The
statistical significance was confirmed according to p-value.

Table 2. Pre and post treatment scores within the group

4. Results
Table 1. Demographic data
Experimental group Control group
(A) (B)
(n=12) (n=12)
(Meanzt SD) (Meanz SD)
Age (Year) 23.91+6.64 27.58+8.55
BMI (Kg/m?) 20.35+2.80 21.75+3.09

BMI: body mass index, SD: standard deviation

Table 1 shows that the average mean of age was 23.91+6.64
for Group A, 27.58+8.55 for Group B and for body mass index
20.35+2.80 for Group A and 21.75+3.09 for Group B.

Pre-Test Post Test Mean .
Sr No. (Mean£SD) (Mean£SD) Difference Paired °t’ value Pvalue
Experimental group (A)
Pain At rest 2.33+0.49 0.25+0.45 2.083 14.015 <0.0001
1.
On activity 4.76x+1.04 2.02+0.21 2.742 10.875 <0.0001
R Right 17.66+2.49 12.75+0.62 4917 8.429 <0.0001
ange of
2. Motion of great
toe Left 19.543.37 12.66+0.65 6.833 7.944 <0.0001
3. Foot and Ankle Disability Index 72.51+£3.85 83.53+3.13 -11.020 12.195 <0.0001
Control group (B)
At rest 2.58+0.51 1.41£0.66 1.167 10.383 <0.0001
1. Pain
On activity 5.7510.71 3.76+0.54 1.983 16.046 <0.0001
Range of Right 17.75+1.42 13.75+£0.45 4.000 10.832 <0.0001
2. Motion of great
toe Left 17.58+1.31 13.66+0.49 3.917 10.346 <0.0001
3. Foot and Ankle Disability Index 70.10£1.76 80.28+3.41 -10.181 8.852 <0.0001

*p <0.0001, extremely significant, SD: standard deviation
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Table 2 show that shows that, in Group A, pre-treatment
mean of pain at rest was 2.33+0.49 and on activity 4.76+1.04,
range of motion of great toe of right side 17.66+2.49 and left
side 19.5+3.37, foot and ankle disability index score were
72.51+3.85. Post treatment mean of pain at rest 0.25+0.45
was and on activity 2.02+0.21, range of motion of great toe
of right side 12.75+0.62 and left side 12.66+0.65, foot and
ankle disability index score were 83.53+3.13. In group B, pre-
treatment mean of pain at rest 2.58+0.51 was and on activity

Table 3. Comparison of pre-treatment scores between group

5.75+0.71, range of motion of great toe of right side 17.75+1.42
and left side 17.58+1.31, foot and ankle disability index score
were 70.10£1.76. Post treatment mean of pain at rest 1.41+0.66
was and on activity 3.76+0.54, range of motion of great toe of
right side 13.75+0.45 and left side 13.66+0.49, foot and ankle
disability index score were 80.28+3.41. The intra group analysis
was revealed that there was significant decrease in pain, range
of motion and foot and ankle disability index score after post
treatment in both groups.

Experimental | Control group Mean Unpaired ‘¢
Sr No. group (A) (B) Difference value P value
(Mean+SD) (Meanz+ SD)
Pain At rest 2.33+0.49 2.58+0.51 0.2500 1.224 <0.2337
1.

On activity 4.76+1.04 5.75+£0.71 0.9900 2.723 <0.0124
Range of Right 17.66£2.49 17.75+1.42 0.0900 0.1088 <0.9144

2. Motion of
great toe Left 19.5+3.37 17.58+1.31 1.920 1.840 <0.0794
3. Foot and Ankle Disability Index | 72.51+3.85 70.10£1.76 -2.410 1.972 <0.0613

SD: standard deviation

Table 3 shows that, the pre-interventional mean of pain at rest was 2.33+0.49, on activity 4.76+1.04 for Group A and for Group
B at rest 2.58+0.51, on activity 5.75+0.71. For range of motion of great toe of right side was 17.66+2.49, left side 19.5+3.37 for Group
A and right side 17.75+1.42, left side 17.58+1.31 for Group B. The foot and ankle disability index score for Group A was 72.51+3.85
and 70.10+1.76 for Group B. This study shows that there was no significant difference between the pre-intervention inter-group
analysis p<0.2337, p<0.0124, p<0.9144, p<0.0794, p<0.0613 respectively.

Table 4. Comparison of post-treatment scores between group

Sr Experimental | Control group | Mean Difference | Unpaired ‘t P value
No. group (B) value
(A) (Mean%SD)
(Mean+SD)
1. Pain At rest 0.25+0.45 1.41+0.66 1.160 5.030 <0.0001
On activity 2.02+0.21 3.76x+0.54 3.740 22.361 <0.0001
2. Range of Right 12.75%0.62 13.75%0.45 1.000 4.522 <0.0002
Motion of great
toe Left 12.66£0.65 13.66£0.49 1.000 4.256 <0.0003
3. Foot and Ankle Disability Index 83.53+£3.13 80.28+3.41 -3.250 2.429 <0.0238

*p <0.0001, considered significant, SD: standard deviation

Table 4 shows that, the post-interventional mean of pain at rest was 0.25+0.45, on activity 2.02+0.21 for Group A and for
Group B at rest 1.41+0.66, on activity 3.76+0.54. For range of motion of great toe of right side was 12.75+0.62, left side 12.66+0.65
for group A and right side 13.75+0.45, left side 13.66+0.49 for Group B. the foot and ankle disability index score for group A was
83.53%3.13 and 80.28+3.41 for Group B. This study shows that the post-intervention score was statistically significant between 2
groups p<0.0001, p<0.0001 p <0.0002, p <0.0003, p<0.0238. Post intervention score was reduced more in Group A than Group B.
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5. Discussion

The aim of this study was to find out the efficacy of hallux
valgus deformity correction exercise program in young
females. Hallux valgus was occurred due to prolonged pressure
applied to the hallux associated with wearing tight/narrow
shoes. This results in shortening of (agonist) adductor and
weakening of (antagonist) abductor hallucis muscle, causes
increased valgus angle, produces pain, inflammation and
decreased joint mobility in great toe. If neglected, it produces
further problems such as pathological changes in gait and
plantar pressure, limitation in range of motion of foot joints,
pain during walking and movement, choosing comfortable
shoes. So, treatment was given as early as possible to reduce
the further risk.

The study conducted by Wu et. al.'* stated that the
prevalence rate of hallux valgus in young adult population
were about 33%. Wearing high heels/tight shoes increases
the pressure on forefoot by 76%. About 83% peoples who had
hallux valgus indicating the family history".

The previous studies focused more on taping, foot orthosis,
surgical treatment, footwear modifications. But didn't give
good results, instead it produces prolonged recovery rate, high
cost, cosmetic issues and some complications which indirectly
affects the overall gait and posture of the person”. So, it is
important to make more attention towards conservative
approach with therapeutic techniques for correcting this
deformity and improving functional performance of foot and
ankle'.

Intrinsic muscles of the foot are providing the stability,
support foot arch and maintain foot position". Our study
mainly focused on providing conservative treatment approach
to intrinsic foot muscles in order to correct the hallux valgus
deformity. The main purpose of the conservative treatment
was to increase the valgus angle, decrease pain, improving
foot functional performance and to prevent the deformity
becoming worse.

We divided the female subjects randomly into 2 groups.
Group A (experimental) treated with foot exercises such as
toe spread out, clockwise and anticlockwise passive toe circles,
towel grip and pull, ball roll, assisted toe abduction with
exercise band, passive abduction of the hallux with traction of
1** metatarsophalangeal joint, double leg heel raises with calf
squeeze in standing, manual stretching and movement with
mobilization, cryotherapy. Group B (control) treated with toe
spread out and short foot exercises.

All the subjects were evaluated for pre and post treatment
pain at rest and on activity, measurement of valgus angle of
great toe and functional performance using foot and ankle
disability index. Then the outcome measures were calculated
with help of paired and unpaired t test. After 20 days of
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treatment program subjects were re-evaluated. The result
of our study shows that, there were reduction in the post
treatment values in both groups but more in experimental
than control group. The statistical analysis between 2 groups,
values was for pain at rest (t=5.030, p<0.0001) and on activity
(t=22.361, p<0.0001), for range of motion of great toe of right
side (t=4.522, p<0.0002) and left side (t=4.256, p<0.0003), for
foot and ankle disability index score (t=2.429, p<0.0238). This
shows that, our treatment was very effective in young females
for correction of hallux valgus deformity.

Every study that was conducted has limitations. In our
study, the limitations were less sample size, short duration
protocol, only females were included. So, it is recommended
that, further studies should make more attention towards these
limitations for more effectiveness of the study.

6. Conclusion

On the basis of results, we have concluded that deformity
correction exercises with mobilization and stretching had more
beneficial effects as compared to toe spread out and short foot
exercises in decreasing hallux valgus angle, pain, improving
functional performance of foot and ankle.
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