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ABSTRACT

The foot arch plays a crucial role in human locomotion by providing shock absorption, distributing body weight, and maintaining stability. This
study explores the relationship between body weight and foot arch integrity, with a focus on how excess weight impacts foot function, arch
deformation. This study investigates the correlation between body weight categories (normal weight, overweight, and obese) and foot arch
structure, as measured by the Foot Arch Index (FAI), as well as foot function and pain, assessed by the Foot Function Index (FFI)
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INTRODUCTION

The human foot arch acts as a critical structural component that helps
in weight distribution, balance, and movement. The medial
longitudinal, lateral longitudinal, and transverse arches of the foot
function collectively in weight transmission, shock absorption, and
maintenance of posture'.

With increasing body weight, these arches undergo varying degrees of
stress, which may result in changes to their structure and function.
Obesity and weight gain are often associated with foot deformities,
discomfort, and a higher risk of musculoskeletal disorders health’.

These arches are supported by ligaments, tendons, and muscles, with
the plantar fascia playing a pivotal role in maintaining the integrity of
the medial arch. Proper functioning of these structures is essential for
absorbing and redistributing the forces exerted during walking and
running. When standing or moving, body weight is transmitted through
the lower extremities to the feet. The arches absorb the initial impact
and help distribute the weight evenly across the foot.Height of the
medial longitudinal arch of the foot is commonly thought to be a
predisposing factor to injuries hence medial longitudinal arch is the
most important arch of the foot from a clinical point of view *

However, as body weight increases, the foot arches are subjected to
greater compressive forces, leading to potential changes in their
structural integrity. The medial longitudinal arch collapses under
added pressure, which can result in conditions like flatfoot.
Furthermore, the plantar fascia may become overstretched, leading to
conditions such as plantar fasciitis.

The foot arch plays a crucial role in human locomotion.Increased body
weight places greater compressive forces on foot arches, risking
structural changes This research explores how body weight affects foot
arch function to mitigate foot-related issues

Objectives

1.To Explore the Impact of Body Weight on Foot Arch Types

2.To Assess the Relationship Between BMI and Foot Function

3.To Investigate Footwear Choices and Orthotic use across different
weight Groups

Material and methods:

This study was a descriptive observational study. A total of 50
participants aged 18-50 years, were included for this study.
Participants were divided into three groups based on their Body Mass
Index (BMI)

Inclusion criteria:
No history of foot-related surgeries or deformities.

Exclusion criteria: Participants with pre-existing musculoskeletal
conditions affecting lower limbs Pregnant women, due to potential
changes in weight and foot structure during pregnancy

Data collection

1. Foot Arch Index (FAI): The Foot Arch Index was calculated. High
arch: Arch index < 0.21. Normal arch: Arch index between 0.21 and
0.26. Low arch (flatfoot): Arch index>0.26

2. BMI Calculation: Body weight and height were measured using a
digital scale and measuring tape , respectively. BMI was calculated as
weight (kg) divided by the square of height (m?)**

3. Self-Reported Foot Pain and Function: Participants completed the
Foot Function Index (FFI) questionnaire, which assesses foot pain,
disability, and activity limitations. This index helped quantify the
subjective impact of body weight on foot function, particularly in
individuals with excess body weight.

4. Footwear Analysis: Information on participant's regular footwear
was collected, including types of shoes worn (e.g., flat shoes, athletic
shoes, heels) and the presence of any orthotic insoles. The data helped
assess the role of footwear in exacerbating foot arch issues related to
body weight.

RESULTS
The study revealed a strong correlation between body weight and foot
arch typves, specifically flatfoot.

BMI Distribution Among Participants

Fig-1Higher body weight strongly correlates with lower arches
(flatfoot)
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Fig-2 FF1 Scores: Pain and disability increase with body weight

Statistical analyses:

Correlation: The Pearson correlation coefficient between BMI and
Mean FF1is 0.99, indicating a very strong positive correlation. The p-
value is 0.082, which suggests that the correlation is not statistically
significantata 0.05 significance level, but it's quite close. ANOVA: The
F-statistic is 5.35, with a p-value of 0.046. This indicates that there is a
|
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statistically significant difference in FFI scores across the different
weight groups, as the p-value is just below the 0.05  threshold.

Fig-3 Supportive footwear mitigates some issues, orthotics help
manage symptoms
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DISCUSSION

Out of the 50 participants, 35 were classified as normal weight, 10 as
overweight, and 5 as obese.

The BMI values for normal-weight participants ranged between 18.5
and 24.9, while overweight individuals had BMIs between 25 and
29.9, and obese individuals had BMIs above 30. This distribution is
consistent with the defined categories and allowed for a comparative
analysis of how different body weights affect foot arches and foot
function.

For the normal weight group:

A higher percentage had normal arches (around 60%), followed by
some with high arches (20%) and low arches (20%).

This indicates that normal weight individuals typically have a healthier
foot arch structure.

In the overweight group:
There was a notable shift towards low arches (40%), with fewer
individuals having high or normal arches.

This suggests that increased weight begins to impact the integrity of
the foot arch, making the foot flatter.

For the obese group:
A significant portion (60%) had low arches, while only 10% had high
arches.

This indicates a strong correlation between obesity and the likelihood
of having flat feet, where excess body weight puts additional strain on
the foot's arch.

Normal weight individuals had the lowest FFI scores (around 14-30),
reflecting lower levels of foot pain and disability.

Overweight individuals had moderate FFI scores (25-40), indicating a
noticeable increase in foot pain and discomfort, likely due to the
additional weight.

Obese individuals had the highest FFI scores (35-60), showing
significant pain, disability, and activity limitations. The strain on the
foot from excess body weight is likely the cause of the increased
discomfort and functional issues.

Normal weight participants were more likely to wear supportive
footwear like athletic shoes and reported less need for orthotic insoles.

Overweight and obese participants often wore flat shoes, which may
exacerbate foot problems, especially for those with low arches. A
portion of these participants reported using orthotic insoles, which
could indicate a need for additional foot support due to arch problems.
Heels were worn less frequently across all categories

The study confirmed that higher body weight is significantly correlated
with a greater incidence of low arches (flatfoot). Obese individuals
were more prone to flatfoot, leading to increased foot pain and
disability, as measured by the FF1.The study correlates with previous
studies stahelis plantar arch "

Footwear plays a critical role in managing foot health, as participants
with supportive footwear (e.g., athletic shoes and orthotic insoles)
reported lower pain levels despite having low arches.

The findings suggest that weight management and proper footwear can
mitigate the negative impact of excess body weight on foot arch
integrity and function.

CONCLUSION:

This study highlights the importance of maintaining a healthy weight
and wearing supportive footwear to prevent foot arch degradation and
associated pain. Future interventions should focus on educating
individuals about the impact of body weight on foot health and the role
ofappropriate footwear in reducing foot-related discomfort.
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