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ABSTRACT

Foot arch determines the shape of the foot, whether it is normal, flat or high. Excessive body weight is known to be the
main factor in altering the foot arches. The foot arches of adult women were determined based on five different footprint
parameters (Clarke index, Chippaux-Smirak index, Staheli index, Arch index and the Harris-imprint index) and the
relationship between Body Mass Index (BMI) and foot arches were studied. A total of 309 adult women from the age of
20 to 60 years were recruited in this study. The shape of participants’ feet were obtained and their left and right foot
arches were determined using five different footprint parameters. Body weight and height were measured and BMI was
calculated. Paired t-test and one-way ANOVA were applied to perform the statistical analysis. Our analysis showed that
two third of the participants have different foot arches between the left and right feet. The Harris-imprint index exhibited
the most significant (p=0.004) differences between the left (mean=0.168) and right (mean=1.011) foot arches. Most of
the overweight (53%,) and obese (15%) participants have normal arches; however the prevalence of flat and high arches
is still higher in overweight (flat arch= 51%, high arch= 52% ) and obese (flat arch= 18%, high arch= 12%) compared
to other BMI categories. Harris-imprint index was successfully studied as a suitable parameter in determining the left
and right foot arches.
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ABSTRAK

Lengkung kaki dapat menentukan bentuk kaki, sama ada ia adalah normal, rata atau tinggi. Berat badan berlebihan
dikenal pasti sebagai faktor utama dalam mengubah bentuk lengkung kaki. Lengkung kaki wanita dewasa ditentukan
berdasarkan lima parameter bentuk tapak kaki (Indeks Clarke, indeks Chippaux-Smirak, indeks Staheli, indeks Arch
dan indeks Harris-imprint) yang berbeza dan hubungan antara Indek Jisim Tubuh (BMI) dan lengkung kaki adalah
diperhatikan dalam kajian ini. Seramai 309 wanita dewasa yang berumur 20 hingga 60 tahun telah mengambil bahagian
dalam kajian ini. Bentuk tapak kaki peserta telah diperoleh dan lengkung kaki kiri dan kanan mereka telah ditentukan
dengan menggunakan lima parameter yang berbeza. Berat badan dan ketinggian diukur dan BMI dikira. Ujian-t dan
ANOVA sehala telah digunakan untuk menjalankan analisis statistik. Keputusan statistik analisis menunjukkan bahawa
dua pertiga daripada peserta mempunyai lengkung kaki yang berbeza antara kiri dan kaki kanan. Indeks Harris-imprint
menunjukkan (p=0.004) perbezaan yang ketara antara lengkung kaki kiri (purata=0.168) dan kanan (purata=1.011).
Kebanyakan peserta mempunyai berat badan berlebihan (53%) dan mereka yang obes (15%) mempunyai lengkung kaki
yang normal; bagaimanapun kelaziman gerbang kaki yang rata dan tinggi masih mempunyai peratusan lebih tinggi
dalam kategori berat badan berlebihan (lengkung kaki rata= 51%; lengkung kaki tinggi= 52%) dan obes (lengkung
kaki rata= 18%; lengkung kaki tinggi= 12% ). Indeks Harris-jejak telah berjaya dikaji sebagai parameter yang sesuai
dalam menentukan lengkung kaki kiri dan kanan.

Kata kunci: Indeks jisim tubuh; lengkung kaki; obesiti; tapak kaki; wanita

INTRODUCTION walking (Abraham 2013). During walking or standing, the

The development and changes in human foot shape begin
from the postnatal developmental stage. Human feet
contain 52 bones with 25% of the bones are present in the
ankle (Bowman 2011). The human foot is divided into three
main parts: the tarsal (ankle part), metatarsal (bottom part
of the foot) and phalanges (on the toes) (Figure 1). The
metatarsal bones provide stability during standing while
the phalanges stabilize and support the body posture when

body weight or pressure will be passed and distributed
from the back of the metatarsals to the toe area. The lower
parts of metatarsals are also being called as the foot arch
or medial longitudinal arch (Figure 1).

The foot arches are used to determine the shape
or morphology of the foot, whether it is normal arch
(normally aligned foot), high arch (supinated foot) or flat
arch (pronated foot) (Hossain et al. 2013; Knapik et al.
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2014; Wozniacka et al. 2013). Footprint parameters act as
an essential tool in assessing the foot arch or foot shape
(Vijayakumar et al. 2016). These include Footprint index
(Xiong et al. 2010), Harris-imprint index (Tedroff et al.
2013), Clarke index (Lopez et al. 2005), Chippaux-Smirak
index (Mathieson et al. 1999), Arch length index (Shiang et
al. 1998), Truncated arch index (Hawes et al. 1992), Staheli
index (Staheli et al. 1987) and Arch index (Cavanagh &
Rodgers 1987). It has been reported that Chippaux-Smirak
and Staheli indices are the simplest and easiest parameters
to determine the foot arches (Ozer & Barut 2012; Patricia
etal.2009). In another study, Arch index has been reported
to be the most suitable parameter in assessing the foot
morphology (Menz et al. 2012). Current research is moving
towards applying Footprint index (Ashna & Sudhish 2014)
on pedobarographic images of foot to estimate the foot
arch. However, there is no conclusive evidence on which of
the footprint index is the most effective footprint parameter
in determining the foot arches.

Previous studies have reported that an increase in the
body weight and Body Mass Index (BMI) literally influence
our foot arch, especially those with flat foot (Agic” et al.
2006; Vijayakumar et al. 2016). In overweight and obese
individuals, changes in their foot shape were observed due
to excessive biomechanical loading and pressure (Crosbie
& Burns 2008; Silveri 2015). In addition, foot pain was
reported as a common problem in overweight and obese
individuals (Butterworth et al. 2012; Tanamas et al. 2012).
Overweight and obese individuals with either flat arch or
high arch are at high risk of getting foot injuries and foot
pain (Domjanic et al. 2013).

Hence, the aim of this study was to determine the left
and right foot arches of women based on five different
footprint parameters; Clarke index, Chippaux-Smirak
index, Staheli index, Arch index and the Harris-imprint
index. We also evaluate the prevalence of flat arch and high
arch among overweight and obese participants, in order to
establish the relationship between BMI and foot arches by
using different footprint parameters.

Ankle joint

Transverse
tarsal joint

Calcaneus

Medial longitudinal
arch

Phalanges

FIGURE 1. Anatomical structure of the human foot. The image
shows the three main parts of the foot; tarsals, metatarsals and
phalanges and as well the medial longitudinal foot arch. The
image was adopted and re-modified from: Home/Anatomy/
Anatomy of The Foot: Complete Guide of All Foot Bones

MATERIALS & METHODS

ETHICAL APPROVAL AND CONSENT

This research work has been conducted in accordance with
the declaration of Helsinki and has been approved by the
University of Malaya Research Ethic Committee (UMREC)
with reference number: UM.TNC2/RC/H&E/UMREC-49.
All participants were provided written informed consent
prior to participating in this research study.

PARTICIPANTS

A total of 309 adult women participants were randomly
recruited from various locations (Shah Alam, Petaling
Jaya,Puncak Alam, Klang, Gombak, Puchong and Subang)
in the state of Selangor, Malaysia, from August 2014 to
October 2016. Selangor is the most populated state with
multi-ethnic citizens (5.78 million) among all the 13 states
in Malaysia (Malaysian Population Clock 2013). The
participants were recruited based on age range 20 to 60
years and ethnic groups; Malay (n=167), Chinese (n=80)
and Indian (n=62). The response rate of the sampling
was about 62%. The sample size (n) was calculated by
using GPower analysis version 3.1.9.2 (Faul et al. 2009).
The population effect size (medium effect size f=0.25)
determination indicated that a minimum sample size of
305 produced 95% confidence interval with 0=0.05 and
1-f=0.95. Thus, the sample size of 309 in this study was
deemed sufficient to represent the women in the state of
Selangor, Malaysia. The participants were grouped based
on their body mass index (BMI, kg/m?) into underweight
(BMI<18.5), normal weight (BMI 21-25), overweight
(BMI 26-30), obese (BMI 31-39) and morbid obese (BMI
>40) (WHO 2015). Socio-demographic characteristics of
the participants were obtained through a self-structured
questionnaire. The key exclusion criteria applied in this
study were pregnant women and those who had a foot
injury in less than one year from the date of participation
in this study.

EXPERIMENTAL DESIGN

The body weight and height of all the participants were
measured by the trained research staffs. The participants
were requested to remove their shoes and socks and
stand straight on a calibrated body weight scale (Omron
HBF 514C). Weight was recorded to the nearest 0.1 kg.
For height measurement, participants were required to
stand straight on the floor board of the Seca bodymeter
scale (Seca, Germany) with their backs to the vertical
backboard of the scale. Height was recorded to the nearest
0.1 cm. BMI was calculated as the ratio of weight (kg)
to height (m?). Subsequently, the footprint measurement
was conducted with all the women participants. The
participants were required to clean the soles of their feet
with wet tissue to avoid unwanted stain during footprint
stamping. The participants’ feet were then sprayed with
clear water until the whole surface of the feet was fully



covered with water (wet test technique). The participants
were then required to stamp their feet on coloured A4
paper in a weight bearing position on both feet. The
footprints stained on the paper were then immediately
traced out using a ball pen. Later on, the impregnated
footprints were scanned to retrieve a digital image of the
footprints. From the digital image of footprints, the arch
morphology was determined based on the following arch
index parameters:

Clarke index (ABC angle): Point A is the angle at the
medial most margin of the forefoot, point B connects
the medial side of the foot to the medial most part of the
metatarsal region and point C at the medial most margin
of the hindfoot (Lopez et al. 2005). The arches are defined
based on scores of ABC angle; high arch (46°- 66°), normal
arch (31°- 45°) and flat arch (10°- 30°).

Chippaux-Smirak index (CD/AB 100): The ratio
between CD/AB, line AB is the wider zone of forefoot and
line CD is the narrowest width of the midfoot (Mathieson
et al. 1999). Arches are categorized as high arch (10%
- 24%), normal arch (25% - 45%) and flat arch (46% -
70%).

Staheli index (CD/EF): The ratio between CD/EF, line
CD is the narrowest width of the midfoot and line EF is
the wider zone of the hindfoot (Staheli et al. 1987). The
arches are defined as; high arch (0.1-0.4), normal arch
(0.5-0.7) and flat arch (0.8-1.2).

Arch index (C+D+E)/D: Line AB connects from the
area of forefoot at point of 2nd toe (toeless area) to the
medial point of hindfoot. Line AB was divided into three
equal areas of foot as C (covers most areas of forefoot),
D (area of midfoot) and F (medial area of hindfoot).
Arch index was calculated as the ratio between the sum
of areas C, D and E over area D (Cavanagh & Rodgers
1987). Arches are categorized based on scores obtained
from ratio of areas (C+D+E)/D); high arch (0.11-0.20),
normal arch (0.21-0.28) and flat arch (0.29-0.38).

Harris-imprint index: A grid of 0.5 cm width and 0.5
cm long were outlined on the digital footprint images
using the Adobe Illustrator CC vector graphics editor
software, Adobe Illustrator CC. Line ABC (midline foot
axis) was drawn from tip of 2nd toe to the midpoint of
hindfoot which represents y-axis. A perpendicular line
drawn medial and lateral to line ABC represents the x-axis.
Arches are defined based on scores of the x-axis; high
arch (-4,-3,-2), normal arch (-1, 0, +1) and flat arch (+2,
+3, +4) (Tedroff et al. 2013).

STATISTICAL ANALYSIS

The 1BM SPSS, Statistics for Windows version 23 was used
for data analysis in this study. Besides the usual descriptive
statistics, paired t-test with 95% confidence interval was
conducted to compare the mean differences between left
and right foot arches. One-way ANOVA (Tukey’s Post
Hoc Test with 95% confidence interval) was performed
to determine the correlation between BMI categories and
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foot arches.

RESULTS

All the 309 women participated in this study were with
the mean age of 30 * 12 years and mean weight of 50 +
23 kg (Table 1). The demographic characteristics of the
participants are shown in Table 1. There were five BMI
categories (kg/m?) of participants; normal weight (BMI
21-25), overweight (BMI 26-30), obese (BMI 31-39) and
morbid obese (BMI 240) (WHO 2015). Approximately, 73%
were in the category of overweight (n=161), obese (n=53)

TABLE 1. Demographic characteristics of women
participated in this study

Total participants n=309
Malay n=167
Chinese n=80
Indian n=62
Mean age (years) 3012
Mean weight (kg) 50+23
Mean height (cm) 155 +46

Denote: n= number of participants. Data represent as mean + SEM

Distribution of participants
(%)

BMI categories

FIGURE 2. Percentage distribution of women participants
based on body mass index (BMI) categories

and morbid obese (n=12), while 26% were under normal
weight category (n=80) and the rest were in underweight
category (n=3) (Figure 2).

We determined the foot arch of women participants
by using different footprint parameters; Clarke index
(Lopez et al. 2005), Chippaux-Smirak index (Mathieson
etal. 1999), Staheli index (Staheli et al. 1987), Arch index
(Cavanagh & Rodgers 1987) and Harris-imprint index
(Tedroff et al. 2013). These five well-established footprint
parameters were used to calculate both the left and right
foot arch indices of the participants as shown in Figure 3.
All the five footprint parameters exhibited almost similar
pattern where the majority (47%) of the participants have
a pair of normal arches, 17% with a pair of flat arches, and
14% have a pair of high arches (Table 2). In this study, 22%
of the participants possess different arches between left
and right feet, either with a pair of normal and flat arches,
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FIGURE 3. Both left (L) and right (R) foot arches of participants determined through Clarke index, Chippaux-Smirak index, Staheli
index, Arch index and Harris-imprint index. The grid outlines (0.5 cm width and 0.5 cm long) with measuring scales (x-axis)
on digital images of footprint, only applied to Harris-imprint index

normal and high arches or flat and high arches (Table 2).
We further performed paired t-test analysis with 95%
confidence interval to identify which footprint parameters
show significant differences between left and right feet.
We observed that among the five footprint parameters
tested, the Harris-imprint index (p=0.004) showed the most
significant differences between left and right feet, followed

by Clarke index (p=0.063), Arch index (p=0.141), Staheli
index (p=0.223) and finally the Chippaux-Smirak index
(p=0.233) (Table 3).

In addition, more than half of the participants (=65%)
in overweight and obese categories (BMI 26-39) were found
to have normal arches either on left or right foot (Figure
4). Indeed, we noticed similar outcome in all the five
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TABLE 2. Left and right foot arches of women participants determined by using (A) Clarke index, (B) Chippaux-Smirak index,
(C) Staheli index, (D) Arch index and (E) Harris-imprint index

(A) Clarke index_right foot Total
Types of arch Normal arch Flat arch High arch
Clarkes index_left foot Normal arch 108 13 35 156
Flat arch 23 43 2 68
High arch 24 0 61 85
Total 155 56 98 309
Data represent as number of participants
(B) Types of arch Chippaux-Smirak index_right foot Total
Normal arch Flat arch High arch
Chippaux-Smirak index_left foot Normal arch 151 20 18 189
Flat arch 22 54 1 77
High arch 14 0 29 43
Total 187 74 48 309
Data represent as number of participants
© Staheli index_right foot Total
Types of arch Normal arch Flat arch High arch
Staheli index_left foot Normal arch 147 9 24 180
Flat arch 16 57 1 74
High arch 11 0 44 55
Total 174 66 69 309
Data represent as number of participants
(D) Arch index_right foot Total
Types of arch Normal arch Flat arch High arch
Arch index_left foot Normal arch 155 9 22 186
Flat arch 13 55 2 70
High arch 11 0 42 53
Total 179 64 66 309
Data represent as number of participants
E) Harris imprint_right foot
Types of arch Normal arch Flat arch High arch Total
Harris imprint index_left foot Normal arch 167 10 20 197
Flat arch 12 49 1 62
High arch 13 0 37 50
Total 192 59 58 309

Data represent as number of participants

different footprint parameters tested (Figure 4). However,
the prevalence of flat arches and high arches are higher in
overweight and obese categories compared to other BMI
categories (Figure 4). We further evaluated the correlation
between BMI categories and foot arches using one-way
ANOVA (Tukey’s Post Hoc Test) with 95% confidence
interval. Our results showed that there was a significant
correlation between BMI categories with both left and right
foot arches determined through five different footprint
parameters (Table 4). Among the five parameters analyzed,
the Chippaux-Smirak index (left foot arch, p=0.009; right foot
arch, p=0.001), Staheli index (left foot arch, p=0.001; right

foot arch, p=0.003) and Arch index (left foot arch, p=0.001;
right foot arch, p=0.005) showed the strongest correlation
between BMI categories and foot arches (Table 4).

DISCUSSION

The human foot is a strong and complex mechanical
structure containing bones, joints and muscles that give
the foot its shape (Figure 1). The foot arches protects our
foot from getting injured as it acts as a ‘spring’ allowing
the foot to absorb the direct pressure/shock during rigorous
activities such as walking, jumping and running (Nilsson et
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TABLE 3. Paired t-test with 95% confidence interval for analysing the differences between left and right foot arches based
on (A) Clarke index, (B) Chippaux-Smirak index, (C) Staheli index, (D) Arch index and (E) Harris-imprint index

Paired differences

Footprint parameters Mean Standard Standard  95% confidence interval t df Significance
deviation  error mean of the difference (2-tailed)
Lower Upper

(A) Clarke index left foot paired ~ -0.82201 7.75376 044110 -1.68995 04594 -1.864 308 0.063
with right foot

(B) Chippaux-Smirak index left ~ 0.59223 8.70450 049518 -0.38213 1.56660 1.196 308 0.233
foot paired with right foot

(C) Staheli index left foot 0.01036 0.14910 0.00848 -0.00633 0.02705 1.221 308 0.223
paired with right foot

(D) Arch index left foot paired ~ 0.00305 0.03627 0.00206 -0.00101 0.00711 1.477 308 0.141
with right foot

(E) Harris-imprint index_left 0.16828 1.01170 0.05755 0.05504 0.28153 2.924 308 0.004™

foot paired with right foot

Mean, standard deviation, standard mean error, lower and upper interval difference, t (t score) and df (difference) were calculated between the paired samples using paired
t-test. The significant values: *p<0.05, **p<0.005 left foot arch vs. right foot arch (for each footprint parameters)

al.2012). It is necessary for each individual to get to know
their foot arch morphology, in order to choose suitable
footwear. Therefore, in this study, we determined the foot
arches of women by using various footprint parameters.
We have successfully utilized five different footprint
parameters to determine the foot arches; Clarke index,
Chippaux-Smirak index, Staheli index, Arch index and
Harris-imprint index.

We observed that a woman need not necessarily have
a pair of same foot arch. A few participants have different
foot arches between their left and right feet (Table 2). Our
findings contradicted previous research, which reported
that human possess only a pair of same foot arches (Tong
& Kong 2013; Xiong et al. 2010). Among the five footprint
parameters tested, the Harris-imprint index showed the
most significant (p=0.004) differences between the left and
right feet compared to the other footprint parameters tested
(Table 3). The effectiveness of Harris-imprint index could
be due to the grid lines applied (Figure 3) which ensure
the consistency in scaling of foot arches (Crosbie 2008).
Interestingly, in each footprint parameters calculated,
approximately 53% of participants have flat and/or high
arches either on left foot, right foot, or both feet (Table 2).
Only a minority of participants (<1%) were found with a
combination of flat and high arches (Table 2). Seems flat
and high arches are a biomechanical disorders, thus it could
be influenced by the excessive body weight and pressure
that flows to both the left and right feet (Vijayakumar et
al. 2016).

Obesity prevalence has been consistently increasing
in women with urban lifestyles (WHO 2015). As majority
(73%) of the women participants fall under overweight,
obese and morbid obese categories (Figure 2), therefore we
decided to evaluate the relationship between BMI categories
with foot arches. We found that the prevalence of flat and

high arches is higher in overweight and obese categories
compared to other BMI categories (Figure 4). This indicates
that as BMI or body weight increases the incidence of flat
and high arches raises. Our one-way ANOVA analysis
revealed that there was a significant correlation between
BMI and foot arches determined from all the five different
footprint parameters (Table 4). Similar results were
reported in a recent study (Vijayakumar et al. 2016) where
a significant correlation between BMI and foot arches was
observed by using Chippaux-Smirak index, Clarke index,
Arch index and Staheli index. Another study also supported
our findings where strong correlation between BMI and foot
arches was found based on Denis footprint index (Chougala
et al. 2015). However, majority of the overweight, obese
and morbid obese women in this study have normal arches
(Figure 4). This could be due to the other factors such as
age, gender, genetic, diet, exercise and lifestyle which also
influence the foot shape or morphology (Jiménez-Ormefio
et al. 2013).

Many studies have been reported that increased BMI
or obesity affects the foot by causing pain and alters the
foot arch that leads to other musculoskeletal problems
(Agic” et al. 2006; Silveri 2015; Vijayakumar et al. 2016).
Overweight and obese individuals with high arches have
the risk of injuring the lateral side of their feet while those
with flat foot arches have a high risk of damaging their
soft tissue in the center part of their feet (Domjanic et al.
2013; Wozniacka et al. 2013). The overweight, obese and
morbid obese participants in this study with flat arches
and/or high arches are likely to get foot pain and injuries.
They are highly recommended to reduce their body weight
to avoid getting foot injuries and/or foot pain which affect
their weight bearing activities such as walking, jumping
and running. On the other hand, normal arches are better in
providing bodily support (Imaizumi et al. 2014), however,
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FIGURE 4. Distribution of women participants according to Body Mass Index (BMI) categories and their left and right foot arches
calculated based on Clarke index, Chippaux-Smirak index, Staheli index, Arch index and the Harris-imprint index

those overweight, obese and morbid obese participants
in this study with normal arches should wear proper
footwear to minimize occurrence of foot biomechanical
disorders. Women whom are overweight, obese and morbid
obese, should wear suitable insole designed specifically
for daily activities to prevent foot injuries. Sun et al.

(2009) suggested that the three-quarter shoe insoles with
comfortable cushion and additional padding is the best
insole to be worn by the overweight and obese individuals.
This type of biomechanically engineered insole is useful
in providing comfort, stability and relief from pain and
pressure on the feet. Price and Nester (2016) suggested that
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TABLE 4. One-way ANOVA (Tukey’s Post Hoc Test with 95% confidence interval) for evaluating the correlation between BMI
categories and foot arches based on (A) Clarke index, (B) Chippaux-Smirak index, (C) Staheli index,
(D) Arch index, and (E) Harris-imprint index

(A) Sum of squares Mean square F Significance (p<0.05)
Clarke index_left foot 1510.160 377.540 2.820 0.025*
Clarke index_right foot 1527.858 381.965 2.848 0.024*
B) Sum of squares Mean square F Significance (p<0.05)
Chippaux-Smirak index_left foot 2547913 636.978 3.452 0.009%*
Chippaux-Smirak index_right foot 3244.220 811.055 4.763 0.001%**
© Sum of squares Mean square F Significance (p<0.05)
Staheli index_left foot 0.929 0.232 4.658 0.0017%*
Staheli index_right foot 0.739 0.185 4.192 0.003**
(D) Sum of Squares Mean Square F Significance (p<0.05)
Arch index_left foot 0.050 0.013 4.909 0.001%*
Arch index_right foot 0.038 0.010 3.826 0.005%*
(E) Sum of squares Mean square F Significance (p<0.05)
Harris-imprint index_left foot 34.545 8.636 3315 0.011*
Harris-imprint index_right foot 28.464 7.116 2.994 0.019*

Sum of squares, mean squares and F (factor score) were calculated between the BMI categories using One-way ANOVA. The significant values: *p<0.05, **p<0.005 BMI

categories vs. foot arches (both the left and right feet)

people who are obese should consider the upper part of
footwear and the slip on shoes as their footwears. Besides
that, Mathivanan et al. (2014) stated that sport shoes is
the most suitable footwear for obese and overweight
individuals. Sport shoes that use soft cushion, non-binding
upper and the light weight insole is providing extra comfort
and stability for people with flat and/or high arches (Gill
et al. 2014; Mathivanan et al. 2014). Due to the limitation
that only adult women foot arches were determined in
this study, thus further research is deemed necessary to be
carried out with larger populations.

CONCLUSION

To the best of our knowledge, this is the first study has
used various known footprint parameters to determine
the foot arches and showed that Harris-imprint index can
be effectively used to differentiate the left and right foot
arches. Although the majority of women participants in this
study has a pair of the same foot arches (normal arches,
flat arches or high arches), there are a few of them with
different arches between the left and right feet. In addition,
we also observed that the majority of women with flat
arches and high arches either on left foot, right foot, or
both feet are in overweight and obese categories compared
to other BMI categories. Moreover, a strong correlation
was observed between BMI categories and foot arches
determined through five different footprint parameters.
Our results suggested that increased BMI does effect the
foot arches thus overweight and obese individuals would
be required to effectively manage their body weight and
use proper footwear to prevent foot disorders.
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