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Corn and callus are one of the common foot problems that cause pain in the foot. Both

men and women of all ages especially older people experience this problem 2. Due to

the curvature and shape of human feet, they are able to bear the body weight while

standing, walking, running and jumping. Plantar pressure is unevenly distributed to

plantar surface. Some areas of the feet receive higher plantar pressure than others.

Second to fourth MTP and heel are reportedly the areas received highest peak plantar
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Repeated local irritation to skin of feet results in the thickening of traumatized skin...3

The pathogenesis behind corn and callus is still unclear. According to recent finding,
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differentiation of epidermal keratinocytes 2. Immunohistochemistry markers such as

Ki67 was used to confirm this process. There was an increase in expression of genes

encoding factors associated with the keratinocyte differentiation such as caspase
14(CASP14) and calcium-sensitive receptor (CaSR) 3. At the first glance, the

thickening of the stratum corneum seems to be a normal body’s defensive mechanism.

Once excessive accumulation of the stratum corneum results in the thickening of the

skin leading to corn formation, discomforts develop. Factors attributing to formation
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of corn and callus are improper fitting shoes, foot abnormalities, movement disorders,
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Corns and callus can be distinguished from one another by clinical examination.
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Introduction

1) Background

Corn and callus are one of the common foot problems that
cause pain in the foot. Both men and women of all ages especially
older people experience this problem 2. Due to the curvature and
shape of human feet, they are able to bear the body weight while
standing, walking, running and jumping. Plantar pressure is
unevenly distributed to plantar surface. Some areas of the feet
receive higher plantar pressure than others. Second to fourth MTP
and heel are reportedly the areas received highest peak plantar
pressure.

Repeated local irritation to skin of feet results in the thickening of
traumatized skin.

The pathogenesis behind corn and callus is still unclear.
According to recent finding, histology from corn or callused area
revealed hyperproliferation and incomplete differentiation of
epidermal keratinocytes 3. Immunohistochemistry markers such as
Ki67 was used to confirm this process. There was an increase in
expression of genes encoding factors associated with the
keratinocyte differentiation such as caspase 14(CASP14) and
calcium-sensitive receptor (CaSR) 3. At the first glance, the
thickening of the stratum corneum seems to be a normal body’s
defensive mechanism. Once excessive accumulation of the stratum
corneum results in the thickening of the skin leading to corn
formation, discomforts develop. Factors attributing to formation of
corn and callus are improper fitting shoes, foot abnormalities,
movement disorders, high body mass index, rheumatoid arthritis,
DM, and etc*.

Corns and callus can be distinguished from one another by
clinical examination. Corns are usually conical in shape with cores
in the center. They cause pain when standing and walking as the
thickened core of keratin pressed against the adjacent tissue. Callus
IS described as thickened skin without core in the center. They have
various shapes and size. Corn can sometime be easily confused with
plantar wart. While plantar wart shows Auzpits’s sign when



inspecting carefully via dermotoscope, corns shows plantar skin line
within the lesion.

Since there is no previous research mention about size of corn,
the aim of this study is to explore the correlation between peak
plantar pressure of foot during walking and size of corn.

2) Research question
Primary question:
Is there a correlation between point of peak plantar pressure (in kPa)
during walking and size of plantar corn in millimeter (mm)?
Secondary question:
1. Is there a correlation between the distance of peak plantar
pressure point and location of plantar corn (in mm)?
2. Does wearing high heels in women change the plantar pressure
distribution when compared with flat shoes while walking?

3) Objectives

e To find the correlation between the point of peak plantar
pressure during walking and size of plantar corn (in mm).

e To analyze the effect of peak plantar pressure in term of the
distance between location of corn on the plantar side of feet
and point of peak plantar pressure.

e To analyze whether wearing high heels effect the plantar
pressure distribution when compared to wearing flat shoes.

4) Hypothesis
Alternative Hypothesis: There is correlation between magnitude of
pressure at peak plantar pressure point and diameter of plantar corn
Null hypothesis: There is no correlation between magnitude of
pressure at peak plantar pressure point and diameter of plantar corn.



5) Conceptual framework: Chart 1

History Treatment _ _
1) Age 1) Toplcal keratinolytic agent
2) Gender 2) Paring
3) BMI 3) Cryotherapy
4) Comorbidity 4) Surgical removal
5) Laser treatment

Size of corn

5) Pregnancy
6) Occupation \ /

Daily life activity
1) Walking
2) Type of shoes

Mechanic
1) Foot shape
2) Deformity of
foot, knees,
hip and spine




6) Assumption
Participants must not have their corn debrided within 1 months.

7) Keywords
Plantar corn (Clavus)
Plantar pressure
Peak plantar pressure
Hard sole shoes
Foot posture index

8) Operational definition
Plantar corn: thickened skin with a plug in the center over plantar
side of feet that is painful.
Plantar pressure: the pressure which is distributed across the
plantar side of feet while standing up straight.
Peak plantar pressure point: the point where the highest plantar
pressure is located.

9) Research design
This study is a descriptive cross-sectional study.

10) Research methodology
Population:
Target population: participants who have plantar corn on either
side of foot
Sample population: patients with plantar corn in King
Chulalongkorn Memorial Hospital

Inclusion criteria:

Age: 18-65 years old
Presence of plantar corn
Normal BMI (18.5-25kg /m?)

Any number of plantar corns on each side of foot can be
recruited



Exclusion criteria

e Diabetes mellitus (DM)
e Rheumatoid arthritis
e Pregnancy
e Plantar wart, or corn-like plantar lesion, or unclear
diagnosis
e Neurological disorder/ Movement disorder
e Use orthotic devices
e Use any kind of keratolytic cream prior to study
e Inability to understand Thai
Sample size:

The purpose of our study was to analyze the correlation between
size of plantar corn and magnitude of peak plantar pressure. Since
there was no previous study concentrating on magnitude of peak
plantar pressure and size of corn, we used one-sample correlation
test to calculate our sample size. With 0.05 for alpha and 0.80 for
power, the calculated number of participants needed in our study
was 30.

The sample size was calculated by STATA program based on

estimated sample size for a one-sample correlation test.

Command and output for sample size calculation are detailed

below.

Power one correlations are 0.5 and 0.8.

Ho: r = r0 wersus Ha: r '= r0
Study parameters:

. 0500
. 8000
. 3000
. 5000
. 6000

alpha
power
delta
rQ
ra
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Ezcimated =sample sSize:

H = 30

rO = Correlation for reference =0.50



ra = Correlation for experimental group = 0.80
delta = different of correlation between rO and ra

Estimated sample size: N= 30

Sampling technique: consecutive case

Observation and measurement

Participant’s data as following will be recorded;

Age, BMI, height, weight, number of corns found across both feet,
type of shoes participants usually wear, shoe size, and corn diameter

Steps

1. Every participant was informed about the purpose of this
research.

2. The written informed consents were read and filled by
every participant who willingly wished to enroll in this
research.

3. Baseline demographic data includes age, gender, BMI,
height, weight, number of corns found across both feet,
type of shoes participants usually wear, shoe size, and
corn diameter was recorded in the case record form.

4. To ensure that foot posture was in neutral position, a
picture of plantar pressure taken from RSscan (Figure 1)
was used to evaluate the foot posture.

5. Pictures of each participants’ plantar side of feet and
posterior view of both feet was taken with a camera.
Location of plantar corn was identified on each foot.

6. If the participant had more than one plantar corns on
each side of foot, the largest plantar corn was the
targeted one.

7. Size of plantar corn was measured in millimeter using a
dermoscope (Dermlite New 3™ generation IV dl4)
(Figure 3). A picture of plantar corn was taken via
dermoscope. Plantar corn diameter is measured by



comparing dermoscopic picture with scale on the
Photoshop®. The X and Y axis diameters of corn were
measured.

8. Each participant was asked to stand up straight on the
RSscan® pressure platform (figure 1). Then, they were
asked to walk at their normal speed along RSscan

Figurel RSscan® platform pressure
system

platform.

9. The plantar pressure both static and dynamic phases
were recorded. Peak plantar pressure during walking was
identified from the special software that was compatible
with RSscan platform.

10. Location and number of corns was recorded.

11. The distance between the peak plantar pressure
point and center of corn was measured in millimeters
using a ruler. If the participant had more than one plantar
corn on each side of foot, the targeted plantar corn was
the same one we measured the size.

12. Female participants was asked to bring their own
high heels which they usually wore. The height of high
heels was measured in cm. using the standard ruler. The
Teckscan® (Figure 2) insole plantar pressure system was
installed into each high heel sole. The plantar pressure
during walking while wearing high heels was recorded.
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Figure 2 Teckscan® insole pressure system Figure 3 Dermlite new 3" generation 1V dl4

13. The data collected was analyzed to find if there
was any correlation between the peak plantar point and
size of corn.

Job description: Table 1

Job description
Demographic data and physit Main investigator

examination

Photo taking Main investigator, assistant
Plantar pressure assistant

Diameter of corn Main investigator

Distance between point of  Main investigator

plantar pressure and plantar

corn

Size of high heels Main investigator, assistant

The independent variable: the magnitude of peak plantar pressure
point
The dependent variable:
e The size of plantar corn (in mm.)
e The distance between the peak plantar pressure point and
location of corn
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11) Data collection
Participants will be selected from patients who visit dermatology
clinic at King Chulalongkorn Memorial Hospital. Poster
advertisement will be distributed to gain more participants.
The demographic data collection and location of plantar corn are
recorded by a single physician, who is the main investigator.

12) Data analysis
Qualitative data
The nominal and binary data such as gender is presented as
percentage
Quantitative data

The continuous data such as age, BMI, height, weight, number
of corns found across both feet, type of shoes participants usually
wear, shoe size, corn diameter and peak plantar pressure will be
presented as mean and SD or median and interquartile range if
normally distributed or non-normally distributed, respectively. The
correlation between the peak plantar pressure and the size of corn is
made by Pearson’s correlation coefficient with significant level
greater than 95%. Also, the correlation between distance of the
point of peak plantar pressure and location of corn is calculated by
using Pearson’s correlation coefficient. Lastly, the comparison
between wearing high heels and wearing flat shoes and how they
affect peak plantar pressure distribution is calculated using linear
regression model.

Once the correlation between peak plantar pressure point and
size of plantar corn is made, linear or nonlinear regression model is
used to predict how the changes in peak plantar pressure affect the
size of plantar corn.
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13) Ethical considerations
Respect for person
The participants will be provided sufficient time to consider the
information and the written informed consent form before
determining their decisions.
Each participant will be asked to sign the informed consent before
proceeding the study. Since this study does not involve clinical trial,
the participants will be informed about treatment options before
starting the study.

Beneficence/non-maleficence
This study is aimed to provide more advantages than disadvantages.

Justice

We have clear-cut inclusion and exclusion criteria. This allows any
participants who meet the inclusion criteria regardless of their
religion or socioeconomic status to enter the study.

14) Risk and Investigator’s responsibilities
Since female participants will be asked to wear their high heels
during the study, ankle injury might occur. If any accident occurs,
we will provide them with ice pack and let them rest. To avoid any
possible accident, participants have to walk slowly.

15) Limitation
Single center study: limited number of participants
Limited time to conduct the study.

16) Expected benefit and applications
This study will prove whether the point of peak plantar pressure
correlated with the size of plantar corn or not by measuring the peak
plantar pressure and size of plantar corn.
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17) Obstacles and strategies to solve the problems

Teckscan® insole plantar pressure system might not be
fitted into female participant’s high heels. The solution to this
problem is to cut the Teckscan® insole plantar pressure into the
shape of high heel’s sole.

RSscan® platform system needs to be calibrated every time
the new participant stands on the platform. Otherwise, the data
presented will not be accurate. Therefore, the calibration is
needed everytime before proceeding the measurement.
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Review of literature
What is corn?

Corn has been described as focal hyperkeratotic papules
on plantar skin®. This problem is often overlooked as it does not
cause any serious complications. However, in the long run
plantar corn can become problematic as it can be uncomfortable
during walking. This condition is often found in elderly, athletes
and diabetic patients.

Etiology and pathophysiology of corn

Although plantar corn is considered one of the most
frequent complaints faced by dermatologists, only 25 papers
were found in PubMed from 1980 to 2021. Corn is developed
when there is repeated mechanical trauma or pressure occurs on
the skin overlying bony prominence. Some areas are more prone
to develop corn such as the dorsum of the toes, in the last
interdigital web space, as well as on the soles. Accumulated
mechanical trauma or pressure leads to hyperkeratotic skin
thickening. Factors contributing to increase in plantar pressure
consist of wearing ill-fitted shoes, advanced age, movement
disorder, diabetic foot, foot deformity, high BMI, and
pregnancy. In 2003, a study led by Martin K Spink explored
about the influence of dominant side on corn formation. The
result revealed that both dominant and non-dominant sides can
develop plantar corn. There was no significant difference
between dominant side and duration of foot loading times®.

A comparative study in 2007 led by H.B. Menz recruited
292 participants aged between 62 to 96. This study was carried
out to see if there was any difference in peak plantar pressure
under both callused and non-callused areas. The result clearly
showed that peak plantar pressure under callused area was
higher than non-callused area?.
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In 2019, a randomized control trial carried out by Ondrej
Mikeska. A total of 73 pregnant participants were collected. The
result showed that peak plantar pressure increased significantly
in the midfoot of the left foot. Peak plantar pressure of the right
foot increased significantly in the hindfoot’.

The study conducted by R. Periyasamy in 2010 was able to
collect 28 participants both female (14) and male (14) age
between 20 to 45 years old. The result supported that there were
significant differences in plantar pressure distribution between
female and male volunteers. Thus, this might explain why
women are more likely to develop corn than men.

Back in 2013 a study conducted by Tamara J. Lane
explore about the effect of shoes sole hardness on plantar
pressure in older people with forefoot pain. 35 participants of
the age 65 years old or older were recruited. The results revealed
that the plantar pressure was significantly higher in hard sole
shoes compared to soft sole shoes*.

A recent study by David R Tollafield tried to classify corn
and callus into 4 different grades ranging from smallest to
largest in size®.

However, there was no previous research studied about
size of corn and the effect of magnitude of plantar pressure
which causes corn. Our study is the first study exploring the
relationship between size of corn and magnitude of peak plantar
pressure.

Histopathology of corn

Histopathology examination of corn is usually not
necessary unless plantar wart is suspected. In some cases,
plantar wart can be easily confused with plantar corn when
observed with naked eye. A dermoscope (Figure 1) is a user-
friendly tool which helps visualize the detailed features of both
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plantar corn and plantar wart that are difficult to recognize by
naked eyes. Under dermoscopic view, plantar corn shows
translucent central core (Figure 2) while plantar wart
demonstrates red and black globules on top of papilliform
surface (Figure 3)*. This dermoscopic findings of both plantar
corn and plantar wart correspond with their histopathological
findings. A biopsy tissue taken from corn will reveal epidermal
layer hyperproliferation, or acanthosis®. Parakeratosis is also
noted.

The descriptive study conducted in 2010 by S.H. Kim had
shown that corn formation was associated with
hyperproliferation and incomplete differentiation of
keratinocyte. Increase in expression of adhesion molecules had
been observed in this study?. In this study a skin biopsy was
taken from dorsum of foot, center of plantar arch and anterior
aspect of heel of 5 fresh cadavers aged between 59 to 76.

Figure 4: Dermoscope
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Figure 5: Corn under dermoscopic view!

Figure 6: Plantar wart under dermoscopic
view!

Treatment of corn

There are various treatment methods which are available
to relieve pain from corns. These include applying topical
treatment, paring, ablative laser and surgical removal. Since
corns are recognized as chronic and longstanding condition,
lifestyle modification is also crucial for successful corn
treatment®19,

Topical treatment includes using keratolytic agents such as
salicylic acid cream and urea cream. This method is considered
as the first line treatment for corn. However, this requires
multiple application until corn or callus becomes softer. The
side effect of this method includes maceration that can spread to
normal surrounding skin?t,
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Cryosurgery is also another simple and inexpensive treatment
option for corn and callus.

Paring is a procedure which remove excess skin of thick
corn by trimming layers after layers of skin without causing
bleeding. This is one of the most popular method. However, if
too much force is applied to the scapple while paring
hyperkeratotic skin, it can go deep into tissue and cause
bleeding.

Ablative laser like carbon dioxide laser has been proved by
some studies to be successful in treating corn. A study
conducted by Mohamed M Ghoz in 2008 showed that all of 30
patients who had their plantar corns treated with continuous or
superpulsed carbon dioxide laser were completely cured from
plantar corn at the end of 1% session. Some authors also
recommend using erbium-doped yttrium aluminium garnet laser
(Er:YAG) as an alternative to treat recalcitrant corns and
calluses. Although Er:YAG laser is considered an expensive
alternative, it proved to be one of the most efficient way of
treating corn with lowest rate of recurrence according to
previous research'?,

Surgical removal is considered when plantar corn becomes
recalcitrant. Apart from conventional excision, a study
conducted by Sule Gungor in 2014 showed that punch incision
was also an alternative. In this study a group of 15 participants
with 17 corns had their plantar corns removed by using punch
incision®®. About 70% of all plantar corns removed were
successful. However, this method is only suitable for small size
corn. Conventional excision can cause longer downtime than
other treatment options. This can be unsuitable for some
patients,

Lifestyle modification is also crucial in treating corn and
calluses. Footwear with wide box toes can help decrease plantar
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pressure. Avoiding pressure-related activity is the best method
in preventing corn or callus formation.

Plantar pressure distribution is greatly affected by age,
gender, weight according to previous studies. The study
conducted by Ilksan et al. in 2019 showed that in female
adolescence’s toe and forefoot plantar pressures were
significantly higher than males as their ages increased *°.
Another study conducted by Silvia Gongalves Ricci et al. in
2017 showed that an alteration in plantar pressure distribution in
elderly obese female patients was associated with increase in
falling injury . This study also showed that the magnitude of
peak plantar pressure of elderly obese female patients was also
significantly higher than that of normal weight elderly patients.
Lifestyle activity also greatly influence the plantar pressure
distribution. In 2019, the study by Arletta et al. showed that
marathon runners had greater forefoot plantar pressure of
dominant side in static position than untrained participants *’.
Also, these marathon runners had decreased medial plantar
pressure of both extremities in dynamic position.

Plantar pressure is the pressure field which acts between
plantar side of foot and the support surface during everyday
activities. Plantar pressure can be measured using a tool called
plantar pressure system '8, Plantar pressure system contains
sensors which detect the pressure field between foot and support
surface. There are two major systems, platform system and
insole system.

Platform system utilizes a piece of flat rigid platform which can
detect the plantar pressure field during walking and standing.
The main advantage of this tool is that it is flat and stationary.
The ma jor disadvantage is the patient requires familiarization
in order to use it correctly and obtain the best reading.
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Insole system includes the insole sensors which can be placed in
the subjects’ shoes. Due to its portable and flexible design, this
allows the patient to be able to perform wider ranges of

activities.



Title/ Author Year | Study design | Age | N Methods and Results comment
parameters
Callus 2010 | Descriptive 59- 5 fresh Skin sample were taken Hyperproligtati
formation is study 76 cadavers from cadaver’s dorsum of | on and
associated with foot, center of plantar incomplete
hyperproliferati arch, anterior aspect of differentiation
on and heel >> H/E and of epidermal
incomplete immunohistochemistry, keratinocytes,
differentiation RT-PCR increase
of keratinocytes, expression of
and increased adhesion
expression of molecules
adhesion leading to callus
molecules® formation.
S.H. Kim
(Korea)
Plantar 2007 | Comparative 62- 292 Peak plantar pressure Peak plantar Future
pressures are study 96 measurement under both | pressures under | study
higher under callused area and non- callused areas aims at
callused regions callused area were evaluating
of the foot in significantly the
older people? higher than efficacy
those non- of
H. B. Menz,* callused areas pressure-
during gait. relieving
interventi
Plantar calluses | ons
were more
common in
women.
Assessment of 2019 | Randomized 73 Analysis of foot Foot
distribution of control trial characteristics characteristics
plantar 2 groups: did not change
pressures and Orthopedic plantar pressures significantly.
foot shoes and non-
characteristics orthopedic Peak plantar
during walking shoes at pressure
in pregnant GA 27 weeks increased
women®® (pretreatment) significantly in
and GA 36 the midfoot of
Ondrej Mikeska weeks (post left foot. While
treatment) in the right foot,
peak plantar
Function of pressure
these increased
orthopedic significantly in
shoes is to hindfoot.

improve the




22

distribution of
plantar
pressure under
the
longitudinal
and transverse
arches

Preliminary 2010 | Comparative 20- 28 Distribution pf plantar Significant
investigation of study 45 (14 men, 14 | pressure differences in
foot pressure women) plantar pressure
distribution Parameters: percentage distribution
variation in men medial impulse, Fore foot | between both
and women to hind foot pressure genders.
adults while distribution ratio (F/H),
standing® big toe to fore foot No significant
pressure distribution ratio | difference inin
R.Periyasamy (B/F), power ratio F/H and B/F
PMI greater in
women
Changes inthe | 2015 | Single arm, 18- 34 Visual analogical scale of | Significant in
parameters of non-blinded 50 pain foot pain
gait after a study
mechanical Changes in gait: No significant
debridement of Explore the e Timeinsingle differences in
a plantar effect of stance (ms) the
callosities® mechanical e Cadence measurement of
debridement (steps/min) gait variables
Gabriel Gijon- on gait e Step duration for | before and 24
Nogueron variables and both limbs (ms) | hour after callus
improvement o Gaitcycle debridement
In pain sCore duration (ms)

Double-stance
duration (ms)
Swing duration
for both limbs
(ms)

Stride duration
(ms, right)
Stride length of
both limbs (cm)
Step length for
both limbs (cm)
Gait cycle length
(cm, right)
Angle of
progression both
feet (degrees)
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Effects of shoes | 2013 | Randomised 65 35 Plantar pressure Significant
sole hardness on trial and measurement differences in
plantar pressure older (soft sole, medium sole, plantar pressure;
and comfort in and hard sole) hard sole >
older people highest peak
with forefoot Comfort score pressures
pain*
No differences
Tamara J. Lane in comfort
SCOres across
three soles
Relationship 2011 | Single group 18- 92 Foot posture (arch index, | Lower arch foot
between clinical exploratory 35 navicular drop, and postures are
measures of design navicular drift) associated
static foot higher pressures
posture and Peak plantar pressures under the hallux
plantar pressure under the hallux, medial and medial mid-
during static forefoot, medial midfoot, | foot
standing and and medial rearfoot
walking? during standing and Lower arch foot
walking postures are
Holly Jonely associated with
lower pressures
under the medial
forefoot
The relationship | 2018 | A systematic 16 - Systematic review Planus feet have
between foot review paper Resource: MEDLINE, higher peak
posture and S CINAHL, SPORTDiscus, | pressure,
plantar pressure were Embase: pressure-time
during walking inclu Relationship between foot | integral,
in adults ded posture and plantar maximum force,
pressure during walking force-time
Andrew K. integral, and
Buldt contact area in
medial arch,
central forefoot,
and hallux
Cavus feet have
higher peak
pressure and
pressure-time
integral in the
heel and lateral
forefoot
Plantar pressure | 2016 | Comparative 55 65-73 How foot type affects Significant
distribution study Plantar pressure differences of
among older distribution peak planar
persons with >> participants were pressure across
different type of grouped into 3-foot types | 3 foot types.
foot and its (pronated, neutral, and

correlation with
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functional reach
distance®*

Alsyah Mohd
Said

supinated feet) using Foot
Posture Index (FPI)

Relationship between
Plantar pressure
distribution and functional
reach distance in older
people

Significantly
lower peak
plantar pressure
in the pronated
foot compared
to the supinated
foot
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Research methodology
Population and sample techniques
Target population: patients with plantar corn

Sample population: patients with plantar corn who visit
dermatology clinic at KCMH

Sample techniques: consecutive case

Inclusion criteria:

1. Age: 18-65 years old

2. Presence of plantar corn

3. Normal BMI (18.5-25 kg/m2)

4. Any number of plantar corns on each side of foot can be
recruited

Exclusion criteria:

Diabetes mellitus

Rheumatoid arthritis

Pregnancy

Plantar wart, or corn-like plantar lesion, or unequivocal
diagnosis

Neurological disorder/ Movement disorder

Use orthotic devices

Use any kind of keratolytic cream prior to study
Inability to understand Thai

P

O N O

Informed consent process
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Every participant will be informed of the study’s aim, objective
of the study and steps of the study.

They will be asked to sign the inform consent before entering
the study.

Sample size determination

The purpose of our study was to analyze the correlation between
size of plantar corn and magnitude of peak plantar pressure.
Since there was no previous study concentrating on magnitude
of peak plantar pressure and size of corn, we use one-sample
correlation test to calculate our sample size. With 0.05 for alpha
and 0.80 for power, the calculated number of participants
needed in our study was 30.

The sample size was calculated by STATA program base on
Estimated sample size for a one-sample correlation test.
Command and output for sample size calculation are detailed
below.

Power one correlations are 0.5 and 0.8.

Ho: r = r0 wersus Ha: r !'= r0
Study parameters:

.0500
. 8000
.3000
. 5000
. 85000

alpha
DowWer
delta
rQ
ra
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Estimated =sample size:

N = 30
r0O = Correlation for reference =0.50

ra = Correlation for experimental group = 0.80
delta = different of correlation between r0 and ra

Estimated sample size: N= 30
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Observation and measurement

Participant’s data as following will be recorded;

Age, BMI, height, weight, number of corns found across both
feet, type of shoes participants usually wear, shoe size, and corn
diameter

Steps

1.

2.

3.

Every participant will be informed about the purpose of
this research.

The written informed consents are read and filled by every
participant who willingly wishes to enroll in this research.
Baseline demographic data includes age, gender, BMI,
height, weight, number of corns found across both feet,
type of shoes participants usually wear, shoe size, and corn
diameter will be recorded in the case record form.

Figurel RSscan® platform pressure
system

. To ensure that foot posture is in neutral position, a picture

of plantar pressure taken from RSscan (Figure 1) is used to
evaluate the foot posture.

. Pictures of each participants’ plantar side of feet and

posterior view of both feet will be taken with a camera.
Location of plantar corn is identified on each foot.
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. If the participant has more than one plantar corns on each
side of foot, the largest plantar corn is the targeted one.
. Size of plantar corn is measured in millimeter using a

dermoscope (DermliteNew3rdgeneration IV dl4) (Figure
4). A picture of plantar corn is taken via dermoscope.
Plantar corn diameter is measured by comparing

dermoscopic picture with scale on the Photoshop®. The X
and Y axis diameters of corn are measured.

. Each participant will be asked to stand up straight on the
RS scan® pressure platform(Figure 1). Then, they will be
asked to walk at their normal speed along RSscan
platform.

. The plantar pressure both static and dynamic phases will
be recorded. Peak plantar pressure during walking is
identified from the special software that is compatible with
RSscan platform.

10. Location and number of corns will be recorded.
11. The location of peak plantar pressure is identified by

using the RSscan software. Red area indicates highest
magnitude of plantar pressure (Figure 7)

e
mwomoomoWm

R

Figure 7: Red area with a
black square on top represents
peak plantar pressure
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12. The location of corn is identified by taping double-
sided tape onto subject’s plantar corn. The subject will be
asked to stand on top of Teckscan® insole. The
Teckscan® insole is then carefully removed from the
subject’s foot. The double-sided tape will be attached to
the Teckscan® insole where plantar corn is presence.

13. Attach Techscan® insole to the software via cable.
Open the software. Press on the Techscan® insole where
double-sided tape is presence which represents the location
of plantar corn. The point where plantar corn is will be
showed on the software. Mark the point.

14, Choose ruler option on the software to measure the
distance between peak plantar pressure and location of
corn. The distance will be shown in cm.

15. The distance between the peak plantar pressure point
and center of corn is measured in millimeters using a ruler.
If the participant has more than

il

DermLiTe

Figure 3 Teckscan® insole pressure system  Figure 4 Dermlite new 3" generation IV dl4
one plantar corn on each side of foot, the targeted plantar
corn is the same one we measure the size.
16. Female participants will be asked to bring their own
high heels which they usually wear. The height of high
heels will be measured in cm. using the standard ruler. The

Teckscan® (Figure 3) insole plantar pressure system is
installed into each high heel sole. The plantar pressure
during walking while wearing high heels will be recorded.

17, . The data collected will be analyzed to find if there
Is any correlation between the peak plantar point and size
of corn.
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Data collection

Participants will be selected from patients who visit dermatology
clinic at King Chulalongkorn Memorial Hospital. Poster
advertisement will be distributed to gain more participants.

The demographic data collection and location of plantar corn are
recorded by a single physician, who is the main investigator.

Data analysis

Qualitative data
The nominal and binary data such as gender is presented as
percentage
Quantitative data

The continuous data such as age, BMI, height, weight, number
of corns found across both feet, type of shoes participants usually
wear, shoe size, corn diameter and peak plantar pressure will be
presented as mean and SD or median and interquartile range if
normally distributed or non-normally distributed, respectively. The
correlation between the peak plantar pressure and the size of corn is
made by Pearson’s correlation coefficient with significant level
greater than 95%. Size of corn will be converted into area of corn
using the corn radius. Also, the correlation between distance of the
point of peak plantar pressure and location of corn is calculated by
using Pearson’s correlation coefficient. Lastly, the comparison
between wearing high heels and wearing flat shoes and how they
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affect peak plantar pressure distribution is calculated using linear
regression model.

Once the correlation between peak plantar pressure point and
size of plantar corn is made, linear or nonlinear regression model is

used to predict how the changes in peak plantar pressure affect the
size of plantar corn.
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Results and data analysis

During this study, we were able to recruit all thirty
patients. Each patient both female and male was asked to follow
the instruction. The continuous data such as age, BMI, height,
weight, number of corns found across both feet, type of shoes
participants usually wear, shoe size, corn diameter and peak
plantar pressure were presented as mean and SD or median and
interquartile range if normally distributed or non-normally
distributed, respectively. The mean age of participants was 45.7
years old with standard deviation of 15.1. The ratio between
female and male participants was 2:1. The mean BMI of
participants was 23.6 kg/m2. The average number of hours
standing up was 5 with interquartile range of between 3-8 hours.
The median of onset of plantar corn was 3.5 years with
interquartile range of 1-10 years. The demographic data was
demonstrated in table 1. 18 out of 30 participants have plantar
corn on either side of foot while the rest have plantar corn on
both feet. About half of participants with unilateral plantar corn
have higher magnitude of peak plantar pressure on the same foot
as plantar corn.

Size of corn was converted into area of corn. This is done
by measuring the radius of plantar corn. Area of corn is
calculated using this formula: A = rr2.

Number of corns, area of plantar corn, distance between
PPP and corn and peak plantar pressure were counted and
measured. The data was represented as mean and median with
standard deviation and interquartile range respectively. The
number of corns each participant had was 1.2 with SD of 0.5.
The median area of corn was 43.8 mmz2 with interquartile range
of 27.5-117.8. The median distance between peak plantar
pressure and location of corn was 4.5 cm with interquartile
range of 2.5-7.65. The mean peak plantar pressure was 716 kPa
with SD of 252.1.
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Table 2:
N=30
Age years, mean (SD) 45.7 (15.1)
Female : male ,n (%) 20 (66.7):10
(33.3)

Weight (kg), mean (SD) 60.9 (10.1)

BMI (kg/m2), mean (SD) 23.6 (2.8)

Shoe size, mean (SD) 39.5 (2.4)

Number of hours standing up, 5 (3-8)

median (IQR)

Onset of plantar corn, median 3.5 (1-10)

(IQR)

Wearing high heels: number 6 (20)

(%0)
Demographic data

Total

Peak plantar pressure foot(kPA) , mean (SD) 716 (252.1)
Distance between PPP and corn (cm) ,median
(IQR) 4.5 (2.5-7.65)
Area of plantar corn (mm?) ,median (IQR) 43'1%2;)'5'
Number of corn, mean (SD) 1.2 (0.5)

Table 3 Summary data for measured parameters
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The mean peak plantar pressure was 716 (SD: 252.1) kPa.
The mean number of corns was 1.2 (SD: 0.5). The median area
of corn was 43.8 (IQR: 27.5-117.8) mm2. The median distance
between peak plantar pressure and location of corn was 4.5
(IQR: 2.5-7.65) cm.

Spearman rank correlation was used to calculate if there is
any correlation between magnitude of peak plantar pressure and
size of corn. STATA version 15.1 was used to perform
Statistical analysis. According to our primary objective, the
correlation between peak plantar pressure and size of corn was
performed. The results revealed that there was no correlation
between magnitude of peak plantar pressure and size of corn
(diameter, area in mm2). For our secondary objective, the
correlation between peak plantar pressure and distance between
peak plantar pressure and location of corn was performed. Also,
the results showed that there was no correlation between these
two parameters. In addition to these two objectives, the
correlation between duration of plantar corn and size of corn
was also performed using Spearman rank correlation.
Surprisingly, there was a correlation between the onset of
plantar corn and size of corn with P-value of 0.006. From our
data, there was a correlation between area of corn and number of
corn with P-value of 0.002.

Apart from the above, other parameters did not show any
correlation with magnitude of peak plantar pressure and distance
between peak plantar pressure point and corn site. Number of
hours each participant spent standing up each day did not
correlate with area of corn, distance between PPP and location
of corn and the magnitude of peak plantar pressure. BMI did not
correlate with magnitude of peak plantar pressure, distance
between PPP and location of corn and area of corn. Number of
plantar corns did not correlate with magnitude of peak plantar
pressure and distance between PPP and location of corn. Age of
the participant did not correlate with magnitude of peak plantar
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pressure, distance between PPP and location of corn and are aof

corn.

Primary outcome

Age, BMI, distance between PPP, area of plantar corn,
duration of plantar corn, number of hours standing up, number
of plantar corn and shoes size were not correlated with peak
plantar pressure. The correlation show in table 4.

Table 4 Primary outcome: correlation peak plantar pressure

foot and other parameter

Peak plantar pressure foot(kPA)

Pearson
correlation P-value
Distance -0.25 0.21
Area of plantar corn -0.11 0.56
Duration of plantar corn -0.21 0.76
Number of hours standing up -0.11 0.57
Number of plantar corn 0.003 0.98
Shoes size 0.04 0.83
BMI -0.18 0.35
Age -0.14 0.48




800 1000 1200

Peak plantar pressure foot (kPA)
600

400

200

36

Pearson correlation = -0.11 ; p-value = 0.56
°

50
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Graph 1: This graph showed the correlation between magnitude
of peak plantar pressure and area of corn

This graph showed that there was no correlation between
magnitude of peak plantar pressure and area of plantar corn
(Pearson correlation = -0.11, P- value = 0.56)
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Pearson correlation = -0.25 ;p-value = 0.21
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Graph 2: This graph showed the correlation between distance
between PPP and corn and peak plantar pressure

This graph showed that magnitude of peak plantar pressure and
distance between peak plantar pressure (Pearson correlation = -
0.25, P- value = 0.21)
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Table 5: Secondary outcome: correlation between distance
between PPP and corn and other parameters

Distance between PPP and corn

Spearman rank

correlation P-value
Area of plantar corn 0.02 0.90
Duration of plantar corn -0.20 0.31
Number of hours standing up -0.19 0.35
Number of plantar corn -0.14 0.48
Shoes size -0.001 0.99
BMI 0.26 0.19
Age 0.01 0.98

Age, BMI, area of plantar corn, duration of plantar corn,
number of hours standing up, number of plantar corn and shoes

size were not correlation with distance between PPP. The

correlation show in table 5.
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Table 6 Secondary outcome: correlation between area of
plantar corn and other parameters

Area of plantar corn
Spearman rank
correlation P-value
Onset of plantar corn 0.49 0.006
Number of hours standing up 0.14 0.46
Number of plantar corn 0.55 0.002
Shoes size -0.01 0.97
BMI 0.03 0.87
Age -0.06 0.76

Onset of plantar corn and number of plantar corn were
correlated with area of plantar corn, the spearman rank
correlation were 0.49 (p=0.006) and 0.55 (p=0.002),
respectively.

Age, BMI, number of hours standing up and shoes size
were not correlated with area of plantar corn. The correlation
was showed in table 6.
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Graph 1: This graph demonstrated the correlation between area
of corn and number of corn.

There was a correlation between area of corn and number of
corns (spearman rank correlation = 0.55, P- value = 0.002)
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Graph 2: This graph demonstrated the correlation between area
of corn and duration of corn

This graph showed that there was a correlation between onset of
plantar corn and area of plantar corn (spearman rank correlation
= 0.46, P- value = 0.006)



Total
Table 7 Mean P
(SD)
Age
<60 745.7 0.23
(245.9)
> 60 603.9
(265.9)
Sex
Male 708.6 0.91
(215.5)
Female 720.5
(274.9)
Wearing high
heels
No 717.1 0.97
(262.6)
Yes 712.9
(219.6)
BMI
<25 770.1 0.09
(248.5)
>25 596.9
(420.9)

This table showed that there was no statistically significant
difference in magnitude of peak plantar pressure between
groups; Age, gender, height of high heels, BMI.
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Coefficient p- R?
(95%CI) value

Age -2.29 (-8.8104.22) | 0.48 | 0.020
Female 11.9 (-193t0217.6) | 0.91 | 0.001
BMI (kg/m2) -17.5(-551019.9) | 0.35 | 0.300
Shoes size 4.4 (-38.2 t0 47) 0.83 | 0.002
Height of high heels | -4.2 (-263 to 254) 0.97 | 0.001
Number of hours -8.5(-38.7t021.6) | 0.57 | 0.010
standing up

Onset of plantar -2.3(-17.4t012.8) | 0.76 | 0.004
corn

Number of corn 1.6 (217 to 220) 0.99 | 0.0001
Area of plantar corn -0.3 (-1.3t00.7) 0.56 | 0.010
Distance -18.2 (-47t011.2) | 0.21 | 0.060

*P-value was evaluated by linear regression model.

There was no statistically significant association between peak

plantar pressure and other parameters.
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Discussion

According to previous study, it revealed that plantar
pressure beneath corn site was usually higher than that of non-
callused area in elderly participants.

In our study, most of our participants were female. Most
studies stated that female patients are more likely to develop
corn than male. Our collected data supported previous study.
This might be because female shoes are more likely to be ill-
fitted when compared to male shoes. When wearing ill-fitted
shoes for over a long period of time, corns will develop.
Although in our study, most female participants do not have
high heels at that time, some of them recalled wearing ones
when they were younger.

Although our study failed to show if there was a
correlation between magnitude of peak plantar pressure and size
of corn, our study showed that there was a relationship between
onset of plantar corn and size of corn to some extent. We might
be able to conclude that the longer plantar corns were left
unrecognized, the larger in size they might become. According
to our study, we did not measure magnitude of peak plantar
pressure before the development of plantar corn. This might
explain why our result did not show the correlation between
magnitude of peak plantar pressure and size of corn. Moreover,
the distribution of peak plantar pressure might shift from the
original position once plantar corn has developed. Initially, we
assumed that most female participants had high heels. However,
it turned out that most of them did not own a pair of high heels.
Some of them even recalled wearing them when they were
younger. Once they became older, they did not wear high heels
anymore. This was why we did not have enough participants
with high heels.
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Strengths and limitations

Important strengths of this study include clear inclusion
and exclusion criteria. We excluded all the confounding factors
which might affect our results such as participants with
neurological disorder, DM, rheumatoid arthritis. Also, in our
study magnitude of peak plantar pressure and location of peak
plantar pressure were identified. Our study was the first study to
measure the size of corn.

The main weakness of this study is that it is a single center
study with small number of participants. Most of our female
participants did not have high heels. This study also lacks
control group (participants without plantar corn) which could be
used to compare to disease group. Each participant had different
kind of shoes which might affect also plantar pressure.

Conclusion

The longer plantar corns were left unrecognized, the larger
in size they might become. Peak plantar pressure might not
affect corn size. Chronic exposure to repeated trauma might
explain why plantar corns become larger in size as time goes by.

Peak plantar pressure and distance between peak plantar
pressure point and site of corn had no correlation according to
our study. This finding contradicts with previous study which
supported that higher plantar pressure was observed under
callused area. Most patients almost always complaint about the
discomfort when walking with plantar corn. This might cause
the patient to unevenly distribute pressure across plantar side.
Moreover, our study is a cross-sectional study which might not
represent the real-life situation. Age, BMI, number of hours
each participant spent standing up and walking did not show
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correlation with magnitude of peak plantar pressure, distance
between PPP and location of corn and area of corn.

To sum up, plantar corns should be treated as soon as
possible. Otherwise, they will become larger and problematic
later. We might be able to conclude that corn can develop
regardless of the BMI, age, and number of hours spent standing

up.

Suggestion

High heels should be provided for female participants who
do not have ones. Also, same kind of shoes might need to be
provided for every participant. Larger number of participants
might be needed.

Future research

Future research should include the effect of corn parring
on peak plantar pressure. Also, the effect of pre and post
treatment has on distribution of plantar pressure and magnitude
of peak plantar pressure might be an interesting topic to explore.
How wearing soft sole shoes affects the development of corn is
also an attractive idea. The aim of this study would be whether
soft sole shoes have a role in plantar corn development or not.
This could be done in both normal population and participant
with plantar corn. Both groups of patients will be asked to wear
the provided soft sole shoes for at least 3 months or until they
develop plantar corn. As mentioned in previous chapter,
participant wearing hard sole shoes had significantly higher
plantar pressure than the ones wearing soft sole shoes. By
conducting this topic, we could use the knowledge to advice
patients who are prone to developing corn on what kind of shoes
they should be wearing. We can also find out whether wearing
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soft sole shoes can cause plantar corn to reduce in size and area
in those who already have plantar corn.
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Case record form

Demographic data

Code number
COD_ _
Gender M (0)/F (1)
Weight: kg Height:
cm BMI:

Shoe size:

Type of shoes:
Occupation:
Number of hours standing up: hr
Work characteristics:
Onset of plantar corn
Plantar corn parring N (0)/Y (1)

Location of peak plantar pressure (static- left foot):

Location of peak plantar pressure (dynamic-Left foot):

Peak plantar pressure (static-Left foot)(kPA/Newton):

Peak plantar pressure (dynamic-Left foot)(kPA/Newton):

Location of peak plantar pressure (static- Right foot):

Location of peak plantar pressure (dynamic-Right foot):

Peak plantar pressure (static-RIght foot)(kPA/Newton):

Peak plantar pressure (dynamic-Right foot)(kPA/Newton):




Plantar corns on both feet N@)/Y ()
Plantar corn on left foot N@)/Y ()
Plantar corn on right foot N (0)/Y (1)

Number of plantar corns on left foot:

Number of plantar corns on right foot:

Size of plantar corn (mm):

49

Distance between Peak plantar pressure and center of plantar
corn (mm):

High heels height (mm):

Plantar pressure while walking on high heels:

Changes in location of peak plantar pressure point N (0)/
Y (1)
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	1) Background
	Corn and callus are one of the common foot problems that cause pain in the foot. Both men and women of all ages especially older people experience this problem 2. Due to the curvature and shape of human feet, they are able to bear the body weight whil...
	Repeated local irritation to skin of feet results in the thickening of traumatized skin.
	The pathogenesis behind corn and callus is still unclear. According to recent finding, histology from corn or callused area revealed hyperproliferation and incomplete differentiation of epidermal keratinocytes 3. Immunohistochemistry markers such as K...
	Corns and callus can be distinguished from one another by clinical examination. Corns are usually conical in shape with cores in the center. They cause pain when standing and walking as the thickened core of keratin pressed against the adjacent tissue...
	Since there is no previous research mention about size of corn, the aim of this study is to explore the correlation between peak plantar pressure of foot during walking and size of corn.
	2) Research question
	Primary question:
	Is there a correlation between point of peak plantar pressure (in kPa) during walking and size of plantar corn in millimeter (mm)?
	Secondary question:
	1. Is there a correlation between the distance of peak plantar pressure point and location of plantar corn (in mm)?
	2. Does wearing high heels in women change the plantar pressure distribution when compared with flat shoes while walking?
	3) Objectives
	 To find the correlation between the point of peak plantar pressure during walking and size of plantar corn (in mm).
	 To analyze the effect of peak plantar pressure in term of the distance between location of corn on the plantar side of feet and point of peak plantar pressure.
	 To analyze whether wearing high heels effect the plantar pressure distribution when compared to wearing flat shoes.
	4) Hypothesis
	Alternative Hypothesis: There is correlation between magnitude of pressure at peak plantar pressure point and diameter of plantar corn
	Null hypothesis: There is no correlation between magnitude of pressure at peak plantar pressure point and diameter of plantar corn.
	5) Conceptual framework: Chart 1
	6) Assumption
	7) Keywords
	Plantar corn (Clavus)
	Plantar pressure
	Peak plantar pressure
	Hard sole shoes
	Foot posture index
	8) Operational definition
	Plantar corn: thickened skin with a plug in the center over plantar side of feet that is painful.
	Plantar pressure: the pressure which is distributed across the plantar side of feet while standing up straight.
	Peak plantar pressure point: the point where the highest plantar pressure is located.
	9) Research design
	This study is a descriptive cross-sectional study.
	10) Research methodology
	Population:
	Target population: participants who have plantar corn on either side of foot
	Sample population: patients with plantar corn in King Chulalongkorn Memorial Hospital
	Inclusion criteria:
	 Age: 18-65 years old
	 Presence of plantar corn
	 Normal BMI (18.5-25,𝑘𝑔/𝑚-2.)
	 Any number of plantar corns on each side of foot can be recruited
	Exclusion criteria
	 Diabetes mellitus (DM)
	 Rheumatoid arthritis
	 Pregnancy
	 Plantar wart, or corn-like plantar lesion, or unclear diagnosis
	 Neurological disorder/ Movement disorder
	 Use orthotic devices
	 Use any kind of keratolytic cream prior to study
	 Inability to understand Thai
	Sample size:
	The purpose of our study was to analyze the correlation between size of plantar corn and magnitude of peak plantar pressure. Since there was no previous study concentrating on magnitude of peak plantar pressure and size of corn, we used one-sample cor...
	The sample size was calculated by STATA program based on estimated sample size for a one-sample correlation test. Command and output for sample size calculation are detailed below.
	Power one correlations are 0.5 and 0.8.
	Sampling technique: consecutive case
	Observation and measurement
	Participant’s data as following will be recorded;
	Age, BMI, height, weight, number of corns found across both feet, type of shoes participants usually wear, shoe size, and corn diameter
	Steps
	1. Every participant was informed about the purpose of this research.
	2. The written informed consents were read and filled by every participant who willingly wished to enroll in this research.
	3. Baseline demographic data includes age, gender, BMI, height, weight, number of corns found across both feet, type of shoes participants usually wear, shoe size, and corn diameter was recorded in the case record form.
	4. To ensure that foot posture was in neutral position, a picture of plantar pressure taken from RSscan (Figure 1) was used to evaluate the foot posture.
	5. Pictures of each participants’ plantar side of feet and posterior view of both feet was taken with a camera. Location of plantar corn was identified on each foot.
	6. If the participant had more than one plantar corns on each side of foot, the largest plantar corn was the targeted one.
	7. Size of plantar corn was measured in millimeter using a dermoscope (Dermlite New 3rd generation IV dl4) (Figure 3). A picture of plantar corn was taken via dermoscope. Plantar corn diameter is measured by comparing dermoscopic picture with scale on...
	8. Each participant was asked to stand up straight on the RSscan® pressure platform (figure 1). Then, they were asked to walk at their normal speed along RSscan platform.
	9. The plantar pressure both static and dynamic phases were recorded. Peak plantar pressure during walking was identified from the special software that was compatible with RSscan platform.
	10. Location and number of corns was recorded.
	11. The distance between the peak plantar pressure point and center of corn was measured in millimeters using a ruler. If the participant had more than one plantar corn on each side of foot, the targeted plantar corn was the same one we measured the s...
	12. Female participants was asked to bring their own high heels which they usually wore. The height of high heels was measured in cm. using the standard ruler. The Teckscan® (Figure 2) insole plantar pressure system was installed into each high heel s...
	13. The data collected was analyzed to find if there was any correlation between the peak plantar point and size of corn.
	Job description: Table 1
	The independent variable: the magnitude of peak plantar pressure point
	The dependent variable:
	 The size of plantar corn (in mm.)
	 The distance between the peak plantar pressure point and location of corn
	11)  Data collection
	Participants will be selected from patients who visit dermatology clinic at King Chulalongkorn Memorial Hospital. Poster advertisement will be distributed to gain more participants.
	The demographic data collection and location of plantar corn are recorded by a single physician, who is the main investigator.
	12) Data analysis
	Qualitative data
	The nominal and binary data such as gender is presented as percentage
	Quantitative data
	The continuous data such as age, BMI, height, weight, number of corns found across both feet, type of shoes participants usually wear, shoe size, corn diameter and peak plantar pressure will be presented as mean and SD or median and interquartile rang...
	Once the correlation between peak plantar pressure point and size of plantar corn is made, linear or nonlinear regression model is used to predict how the changes in peak plantar pressure affect the size of plantar corn.
	13) Ethical considerations
	Respect for person
	The participants will be provided sufficient time to consider the information and the written informed consent form before determining their decisions.
	Each participant will be asked to sign the informed consent before proceeding the study. Since this study does not involve clinical trial, the participants will be informed about treatment options before starting the study.
	Beneficence/non-maleficence
	This study is aimed to provide more advantages than disadvantages.
	Justice
	We have clear-cut inclusion and exclusion criteria. This allows any participants who meet the inclusion criteria regardless of their religion or socioeconomic status to enter the study.
	14) Risk and Investigator’s responsibilities
	Since female participants will be asked to wear their high heels during the study, ankle injury might occur. If any accident occurs, we will provide them with ice pack and let them rest. To avoid any possible accident, participants have to walk slowly.
	15) Limitation
	Single center study: limited number of participants
	Limited time to conduct the study.
	16) Expected benefit and applications
	This study will prove whether the point of peak plantar pressure correlated with the size of plantar corn or not by measuring the peak plantar pressure and size of plantar corn.
	17) Obstacles and strategies to solve the problems
	Participants will be selected from patients who visit dermatology clinic at King Chulalongkorn Memorial Hospital. Poster advertisement will be distributed to gain more participants.
	The demographic data collection and location of plantar corn are recorded by a single physician, who is the main investigator.
	Qualitative data
	The nominal and binary data such as gender is presented as percentage
	Quantitative data
	The continuous data such as age, BMI, height, weight, number of corns found across both feet, type of shoes participants usually wear, shoe size, corn diameter and peak plantar pressure will be presented as mean and SD or median and interquartile rang...
	Once the correlation between peak plantar pressure point and size of plantar corn is made, linear or nonlinear regression model is used to predict how the changes in peak plantar pressure affect the size of plantar corn.
	ผลของแรงกดฝ่าเท้าต่อขนาดของตาปลา
	Effect of peak plantar pressure on plantar corn size
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