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EFFECT OF DIFFERENT FOOT ARCH SUPPORTS
ON DYNAMIC BALANCE IN NURSING
PROFESSIONALS WITH FLATFOOT

ABSTRACT

BACKGROUND

Flat foot, depletion of medial longitudinal arch affects almost
20% of adult global population; approximately 9-14% of
schools going children are flat foot making the gender wise
prevalence of about 13% girls and 7% boys, 11.25% population
of age group between 18-25 years are diagnosed as flat
footed.

AIM

The focus of this study is to device best possible strategy for the
nurses to overcome their deformity and live as normal and
pain free professional life as possible by providing foot supports
that bring foot arches to normal or near normal position.

METHOD

The subjects were divided into two groups. Group A and
Group B. Group A was asked to wear medial wedge support
and group B was prescribed heel support for 3 weeks.

RESULTS

Result shows that both the orthosis are useful in forming the
arch of foot, improving the dynamic balance and relieving the
symptoms of flatfoot but medial wedge is found to be more
efficient as compared to heel support.

CONCLUSION

It was concluded from the study that foot arch and heel
support improves the flat foot, however medial longitudinal
arch are found to be more therapeutically effective in recov-
ering the foot arch in comparison to heel support.

KEYWORDS
Star Excursion Balance Test (SEBT), Flat Foot, Foot Arch, Medial
Arch, Heel Support, Navicular drop test
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INTRODUCTION

Flat foot, deplefion of medial longitudinal arch
affects almost 20% of adult global population;'?
Approximately 9-14% of schools going children are
flat foot making the gender wise prevalence of
about 13% girls and 7% boys®, 11.25% population of
age group between 18-25 years are diagnosed as
flat footed*. Causes of pesplanus include Arthritis,
frauma such as Foot or ankle injury, dysfunction,
diabetes, posterior tibial tendon malfunction, and
age’.There are Studies that have revealed that in
most cases the deformity does not cause any func-
fional limitation hence individuals’ live normal life
but researches have also documented pain, distur-
bance of balance and musculoskeletal abnormali-
fies in individual with flatfoot. Long term presence of
the deformity leads to pain in lower limb and back
that in some cases is even exhibited in shoulder,
head and neck. Change in foot height cause local-
ized musculoskeletal abnormality, alteration in gait
and lack of balance, both static and dynamics,
further increasing a risk of fall and participation
restriction in daily activities. Working on improved
foot functions and overcoming altered foot arch
height can benefit individual's occupational activi-
fies and health related quality of life. The focus of
this study is to device best possible strategy for the
nurses to overcome their deformity and live as
normal and pain free professional life as possible by
providing foot supports that bring foot arches to
normal or near normal posifion.

Evidences have proved that foot orthofics is
valuable device to support the foot arch thus
impacting positively on leg alignment, pain conftrol
and achieving normal gait”’.

Telfer in his study documented improvement in both
dynamic and static stability in cavus feet but failed
fo identify the specific type of foot orthoses that is
most efficient®. However, in a Randomized control
frial Yazdi studied the impact of rigid foot orthoses
on balance parameters in excessively pronate feet
found a measurable decrease in medial-lateral
sway in person with excessively prorated foot ortho-
ses for four weeks’.

Specific type of foot orthofics can give beneficial
effects on foot pain, gait and balance; further can
maintain normal alignment of foot and mechanical
correction if there is any'®.Globally, lots of research-
es have been conducted on the topic but the
researcher was unable to identify conclusive work
on the specific topic in confext of Pakistan.

Sojitfra Ninin in her observational study included 20
subjects, 10 with flat foot and 10 with normal arched
foot of 18-25 years of age; she evaluated their
dynamic balance using Y- balance test and
concludes that Dynamic balance is not affected in
flat feet individuals'.
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The ability of an individual to maintain dynamic
balance according to change in position of foot in
pronation and supination on the bases of the height
of arch was studied. 14 subjects for the supinated
foot, 14 for pronated and 14 for the normal foot
among 162 university students. Researcher found no
change in dynamic balance in any of 3 positions
(anterior, posterio-lateral and posterio-medial) 2.

In a study that determined effect of the medial
longitudinal arch height on a static and dynamic
balance among female athletes, 45 subjects were
classified into 3 groups with increased supination,
pronation, and normal arch by using navicular drop
test, standing balance test on one leg with the
open eyes and the dynamic equilibrium of the
persons by the Star Excursion Balance Test and
Tukey test’. They conclude that changing the height
of the medial longitudinal arch has the negative
effect on the static and dynamic balances's.

Effects of the flat foot on running ability (short
distance, middle distance, and long distance) of
18-25 years of age athlete'® was studied on 99
subjects that were classified info two groups: group
A: flat foot and group B: normal foot . Data
obtained as Independent Variable including
O-meter sprint, 600 meter run and 12 min- run/walk
and Dependent variables including 100-meter
performance time and 600-meter performance
Time. Study found normal foot performing betterin
100-meter sprint and 12 meter run test but no differ-
ence was found for 600 meter run test'.

20 subjects were included in a sfudy to find the
effectiveness of medial foot arch support on
balance performance in flatfoot. The age of the
subjects was between 18-25 years, performance of
balance was found to be enhanced with the use of
arch support in flat foot individuals'®.

A systemic review was done on usefulness of SEBT's
as a clinical assessment test for quantification of
dynamic postural-control deficits from lower limb
impairment. It concluded that the SEBT is a reliable
measure and has validity as a dynamic test to
predict risk of lower limb injury and also to identify
dynamic balance deficit in people with a variety of
lower limb conditions. It has also been found to be
effective therapeutically as it was also found to be
responsive to training programs in both healthy and
in individuals with lower limb injuries’s ',

A total sway was found to be decreased by func-
fional and UCBL inside was less than modified UCBL
(Heel Raise) due to structural difference of orthoses
and it improve the balance in patient with flexible
flat foot, but in three orthoses there is no change in
A-P and M-L sways'?.

A pilot study concluded that medial heel skive tech-
nigue is an effective tfool to cure flat foot thus
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reducing pain and alleviating functional limitatfion
hence insole is highly prescribed for flat foot individ-
uals'®,

The people who had more dynamic foot pronation
showed a very good response in their foof
biomechanics when they wear customized foot
orthosis'”?.

A study was designed to find a foot motion differ-
ence between flat footed and normal people it
was concluded that people with flat foot walk with
their foot in pronation and this pattern increases risk
of overuse injury in foot?.

Flexible arch support study reported that medial
force on knee is increased during walking and
running that in turn increases knee Varus torque?'.

Another systematic review established a relation-
ship between foot posture and motion of lower limb
during walking?.

Moreover, people with high arched foot have great
force in medial fore foot region and those with
normal or low arched feet have greater force in
greater toe region, regardless of load it causes o
generate a rigid lever during toe- off?, However,
there is no effect of static and dynamic balance in
individual with genu valgum and flat foot deformity
except genu varum abnormality?.

METHODOLOGY

Study Design
Randomized Controlled Trial (RCT).

Sampling Technique
Enveloped method was used.

Study Setting
A tertiary health care center of Karachi, Pakistan.

Study Period
6-8 months

Study Method

The study was performed on nursing professionals
having flatfoot. The subjects were divided into two
groups. Group A and Group B. Group A was asked
fo wear medial wedge support and group B was
prescribed heel support for 3 weeks. Navicular drop
test was performed to measure the effect of wear-
ing support on arches at the day 1 and after the
completion of three weeks of wearing of arch. SEBT
was performed to measure alterations in their
dynamic balance pre and post three weeks of
wearing foot support.

Inclusion criteria
e People from nursing profession.
* Both Rigid and flexible bilateral flatfoot.

Exclusion criteria

e Recent lower limb and foot deformity

¢ Any health conditions like rheumatoid arthritis that
might hinder the performance.

* Pregnancy

* Neurological disorder that affects the balance.

¢ Any visual, auditory, or systemic deficit.

* Subjects not willing to participate.

Procedure

1. Navicular drop test

Person should be in a non-weight bearing position
for the festing leg. Mark the navicular tuberosity and
draw a line from medial malleolus to base of big
foe. Then measure the height of navicular bone
with the subtalar joint in neutral. Now in weight
bearing position same measurements will be taken.
Navicular drop is the difference between first and
second measurement. If the navicular drop value is
>10mm than flat foot is present.?

2. Star Excursion Balance Test (SEBT)
To identify the improvement in the balance pre and
post SEBT was performed in a manner as under:

Test Procedure™-3

Participants should do warm-up before starting the
test. Warm-ups should correspond to the biome-
chanical and physiological type of test. Its duratfion
should be 3-5 minutes.

Conducting the test#*

¢ The participant should take off their shoes while
wearing light cloths.

¢ The individual that has to perform the test is
advised to maintain his balance on one leg, and
then reach as far as possible by using the other leg
in 8 different directions. If the person is standing on
his/her left leg his/ her movement will be in following
directions: anterior, anteromedial, medial, postero-
medial, posterior, posterolateral, lateral and antero-
lateral.

¢ The individual should fry to reach with one foot as
far as possible and slightly touch the line before
returning back to the starting position.

¢ Instructor should mark the point with the pencil at
the point of contact on the floor of the individual
either by toe or by heel.

* To calculate the distance reached in each extent
direction, the point will be measured from the
center point after the test. The distances should be
recorded to the approximately 0.5cm'®,

¢ He should repeat the same procedure for all
reach directions before changing foot.

¢ After they have completed a full task with both feet,
the test will be repeated three fimes for each leg.
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* Once participant has performed 3 complete
reaches with each foot in all directions then he is
allowed to leave the testing area.

¢ In order to calculate the participant’s SEBT score
after the test. The instructor should have recorded
the reach distance of each successful attempt.

¢ NOTE: Any imbalance and incomplete attempts
will consider as a failed attempt. The participant
should not hold anything to maintain their balance.
* The participant must slightly touch their foe and or
heel on the reach line while maintaining full control
of their body, any heavy contact on the floor will be
counted as a failed attempt.

Evaluation of Test
e The test instructor evaluates the person’s SEBT

performance score by using the following equation:

¢ Average distance reached (R) in each direction
(cm)=R1+R2+R3/3

¢ Relative distance in each direction (%) = Average
distance / leg length x 100

¢ This should be calculated for both the legs in all
direction, hence having 16 scores in total per
individual .

RESULT

A paired t-test was applied on intervention variable
on right/ left foot or both after individuals worn
medial wedge in group A and heel support in group
B for three weeks.

With both arch supports, arch height after interven-
fion was significantly improved. With medial wedge
in right foot pre-intervention, the navicular drop was
11.6+0.97 and post-intervention the navicular drop
was 8.2+1.47 (P=0) while in Left foot pre-interven-
fion, the navicular drop was 11.2+0.86 and post-in-
tervention, the navicular drop was 8.0£1.27 (P=0).
With heel support in right foot pre-intervention, the
navicular drop was 11.6+0.96 and post-intervention,
the navicular drop was 9.5+1.76 (P=0)as compared
fo Left foot pre-intervention, where the navicular
drop was 11.0+0.89 and post-intervention, the
navicular drop was 9.4+1.5 (P=0).

For further confirmation of the result gained from
paired f-test we also used one sample test on
post-intervention of both right and left foot, the
mean difference in right foot with medial wedge
was 8.2+1.43 while with heel support was 9.5+1.76
and in left foot with medial wedge was 8.2+1.43
while with heel support it was 9.5+1.76.

The improvement in dynamic balance was meao-
sured by SEBT test using 3 directions (Y balance test).
In group with medial wedge pre infervention was
74.3 £ 8.3 and post intervention was 82.4 + 7.4 while
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the group with heel support pre intervention was
72.4 7.1 and post infervention was 74.2 £ 7.2.

Hence, our results shows that both the orthosis are
useful in forming the arch of foof, improving the
dynamic balance and relieving the symptoms of
flatoot but medial wedge is found to be more
efficient as compared to heel support.

DISCUSSION AND CONCLUSION

Due to flatfoot, the ability to distribute the weight
equally on lower limbs is compromised in affected
individuals as compared to normal persons®. To
overcome this deficiency therapeutic footwear or
foot orthoses are advised universally?. Other therao-
peutics tfechniques include strengthening exercises
for the intrinsic and exirinsic muscles of the foot
through sensory-motor training?. In this study, the
altitude of the medial longitudinal arch was altered
by providing two different types of foot arches for
three weeks. he results obtained showed that
descending distance of the navicular bone
decreased from 11.620.97mm before intervention
fo 8.2+1.47mm after inftervention with medial
wedge in comparison fo heel support in which the
observed navicular drop was 11.6+£0.96 mm before
infervention to 9.5+1.76 mm after, indicating that
the medial wedge was more effective. Study
conducted by Allen & Glasoe in 2000 exhibited that
a normal arch can be formed through six weeks of
strengthening exercises program by reducing the
medial longitudinal arch successfully?®. On the other
hand, Lynn et al. 2012%, documented the efficiency
of towel-curl exercises when they were conducted
for four weeks while Jung et al. 2011, in his study
used combined exercise approach with toe curl
exercises and arch formation exercises, he reported
that the hind foot angle significantly decreased
while increasing foot infrinsic muscle strength®°.

Telfer et al stated that variations in the arrangement
of the arch of the sole affected balance and gait
ability. The result obtained from this study is accord-
ing fo the study of Telfer et al, when dynamic
balance was measured using YBT, both the medial
wedge and the heel support group showed signifi-
cant improvement in the balance outcome mea-
sured. The reason may be due to the fact that
arches reduced maximum load reaction and
improved leg stability thereby improves dynamic
biomechanical effects?'.

Hence it was concluded from the study that foot
arch and heel support improves the flat foof,
however medial longitudinal arch are found to be
more therapeutically effective in recovering the
foot arch in comparison to heel support.
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