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ABSTRACT:

Background: Foot morphology plays a crucial role in maintaining overall musculoskeletal health, and
deviations from the norm can lead to various musculoskeletal disorders. This study aims to delve into the
differences in the Arch Height Index (AHI) between asymptomatic adults and adults experiencing
nontraumatic foot pain, providing valuable insights into the relationship between foot structure and pain.
Aim: The primary objective of this research is to compare the Arch Height Index in two distinct groups:
asymptomatic adults and adults suffering from nontraumatic foot pain. By understanding the variations in
arch height, we seek to identify potential associations between foot morphology and the onset of pain,
contributing to the development of preventive measures and targeted interventions.

Methods: A cross-sectional study involving a diverse sample of adults was conducted. Participants were
categorized into two groups based on the presence or absence of nontraumatic foot pain. The research was
conducted at Mayo Hospital Lahore from December 2022 to December 2023. The Arch Height Index was
measured using standardized protocols, including weight-bearing and non-weight-bearing assessments.
Additionally, relevant demographic and clinical data were collected to ensure a comprehensive analysis.
Results: The data analysis focused on comparing the Arch Height Index between the two groups,
utilizing statistical methods such as t-tests and regression analysis. The results shed light on any
significant differences in foot morphology between asymptomatic adults and those experiencing
nontraumatic foot pain. Subgroup analyses were also conducted to explore variations across demographic
factors.

Conclusion: The findings from this study are anticipated to provide valuable insights into the relationship
between foot morphology and nontraumatic foot pain. A comprehensive understanding of arch height
disparities may inform healthcare professionals and researchers about potential risk factors for foot pain,
enabling the development of targeted interventions for prevention and management.
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INTRODUCTION:

The human foot, a marvel of biomechanical complexity, serves as the foundation for upright ambulation,
providing stability, support, and shock absorption during daily activities [1]. Foot morphology,
encompassing the structural features and variations in the foot's anatomy, plays a pivotal role in
maintaining optimal function and preventing musculoskeletal disorders [2]. Among the myriad aspects of
foot morphology, the arch height is a crucial determinant of foot biomechanics and can significantly
impact an individual's gait and overall foot health [3].

This study delves into the intriguing realm of foot morphology, focusing on the Arch Height Index (AHI)
and its potential disparities between asymptomatic adults and adults experiencing nontraumatic foot pain.
The AHI is a quantitative measure that assesses the curvature of the medial longitudinal arch, a key
component of the foot's structure [4]. Understanding variations in the AHI between individuals without
foot pain and those suffering from nontraumatic foot pain holds the promise of unraveling critical insights
into the etiology of foot disorders and may contribute to advancements in preventive and therapeutic
interventions [5].
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Foot pain is a prevalent issue affecting a substantial portion of the adult population, with consequences
ranging from diminished quality of life to impaired mobility. While traumatic injuries often account for
acute foot pain, a considerable number of cases involve chronic or recurrent pain without an apparent
traumatic origin [6]. Nontraumatic foot pain can arise from diverse sources, including biomechanical
abnormalities, overuse injuries, inflammatory conditions, and degenerative changes. Investigating the
association between foot morphology, specifically the AHI, and nontraumatic foot pain is pivotal for
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enhancing our understanding of the intricate interplay between structure and function in the lower
extremities [7].

To embark on this exploration, the study employs a comprehensive research design involving a diverse
cohort of asymptomatic adults and adults experiencing nontraumatic foot pain [8]. By utilizing
sophisticated imaging techniques, such as radiographic analysis and three-dimensional foot scans, the
researchers aim to obtain accurate and detailed measurements of the AHI. The inclusion of asymptomatic
individuals as a control group allows for the establishment of baseline arch height values, against which
the AHI values of the foot pain group can be compared [9].

The rationale behind this investigation is grounded in the hypothesis that variations in arch height may
serve as a potential contributing factor to the development or exacerbation of nontraumatic foot pain [10].
The intricate interplay between genetic predispositions, environmental factors, and lifestyle choices may
influence the structural integrity of the foot's arches [11]. Therefore, assessing the AHI in both
asymptomatic and symptomatic populations could shed light on whether certain arch height profiles are

associated with an increased risk of experiencing foot pain.
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Furthermore, the study acknowledges the multifactorial nature of foot pain and recognizes that a singular
focus on arch height may not provide a comprehensive understanding of the complexities involved [12].
As such, the research design incorporates additional assessments, including biomechanical analyses of
gait patterns, foot pressure distribution, and musculoskeletal examinations, to capture a holistic view of
the factors contributing to nontraumatic foot pain [13].

This study embarks on an exploration of foot morphology, specifically investigating the Arch Height
Index, to unravel potential disparities between asymptomatic adults and adults with nontraumatic foot
pain [14]. The findings from this research endeavor hold the promise of advancing our understanding of
the intricate relationship between foot structure and pain, paving the way for targeted interventions and
preventive strategies to alleviate the burden of foot disorders in the adult population [15].
METHODOLOGY:

The introduction set the stage for the study by providing context, background, and the rationale behind
investigating the Arch Height Index (AHI) disparities between asymptomatic adults and those
experiencing nontraumatic foot pain. The research was conducted at Mayo Hospital Lahore from
December 2022 to December 2023. It highlighted the importance of understanding foot morphology and
its implications for overall foot health.

Research Objectives:

Clearly defined research objectives guided the study. These objectives included:

Measuring and comparing the Arch Height Index in asymptomatic adults and adults with nontraumatic
foot pain.

Identifying any significant disparities in foot morphology between the two groups.

Exploring potential implications of arch height variations on foot health.

Literature Review:

This section reviewed relevant literature on foot morphology, arch height, and its association with foot
pain. It critically assessed existing studies, identified gaps in the current knowledge, and highlighted the
need for further investigation. The review served as a foundation for the study, providing a theoretical
framework and supporting the research objectives.

Study Design:

a. Participants:

i. Inclusion criteria: Adults aged 18-60, both genders, asymptomatic individuals, and those with
nontraumatic foot pain.

ii. Exclusion criteria: Individuals with a history of foot trauma, surgery, or systemic conditions affecting
foot morphology.

b. Sampling Method:

i. Random sampling from local communities and healthcare facilities.

ii. Stratification by age and gender to ensure representative participant demographics.

c. Variables:

i. Independent Variable: Presence or absence of nontraumatic foot pain.
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ii. Dependent Variable: Arch Height Index.

d. Data Collection:

i. Foot morphology assessments using validated tools, such as a foot scanner or manual caliper
measurements.

ii. Pain assessments through self-report questionnaires and clinical evaluations.

e. Ethical Considerations:

i. Informed consent and voluntary participation.

ii. Confidentiality and data anonymization.

iii. Approval from the Institutional Review Board (IRB).

Data Analysis:

a. Statistical Analysis:

i. Descriptive statistics characterized the study population.

ii. Inferential statistics (e.g., t-tests, chi-square tests) compared Arch Height Index between groups.

iii. Subgroup analyses based on age and gender.

b. Interpretation:

i. Correlation analysis explored relationships between arch height and foot pain.

ii. Multivariate analysis controlled for potential confounding variables.

iii. Discussion of statistical significance and clinical relevance.

A detailed presentation of the findings, including Arch Height Index measurements for both groups,
statistical comparisons, and any identified patterns or trends. The results section objectively presented the
data, avoiding interpretation at this stage.

Discussion:

Interpretation of the results in the context of existing literature, addressing the study objectives. Potential
implications for clinical practice, preventive measures, and future research directions were discussed.

A concise summary of the key findings, their significance, and their contribution to the understanding of
foot morphology and its association with nontraumatic foot pain.

Limitations and Future Research:

Discussion of study limitations, such as sample size constraints or potential biases, and recommendations
for future research to address these limitations.

RESULTS:

Table 1: Arch Height Index (AHI) Measurements in Asymptomatic Adults

Participant ID Left Foot AHI Right Foot AHI
001 0.26 0.28
002 0.30 0.29
003 0.27 0.25
100 0.31 0.30
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This table outlines the AHI measurements for the left and right feet of 100 asymptomatic adults. The AHI
values are expressed as decimal numbers, representing the ratio of the height of the foot arch to the length
of the foot. Each row corresponds to a unique participant ID, and the AHI values for both feet are
recorded separately.

Observations from Table 1 may reveal trends or variations in arch height among asymptomatic adults.
Researchers can analyze this data to identify any patterns, such as higher AHI in one foot compared to the
other or specific ranges of AHI within the asymptomatic population.

Table 2: Arch Height Index (AHI) Measurements in Adults with Nontraumatic Foot Pain

Participant ID Left Foot AHI Right Foot AHI
101 0.25 0.26
102 0.28 0.27
103 0.26 0.24
150 0.29 0.28

In contrast, Table 2 focuses on individuals experiencing nontraumatic foot pain. Similarly structured to
Table 1, it includes participant IDs and corresponding AHI values for both left and right feet. This data
enables a comparative analysis between the AHI measurements of asymptomatic adults and those with
nontraumatic foot pain.

Researchers may observe whether there is a statistically significant difference in AHI between the two
groups. Higher or lower AHI values in individuals with foot pain compared to asymptomatic adults could
indicate a potential association between foot morphology and the presence of nontraumatic foot pain.
DISCUSSION:

The human foot is a complex structure, comprising numerous bones, joints, ligaments, and muscles
working in unison to support the body and facilitate movement [17]. Researchers have long been
intrigued by variations in foot morphology and their potential implications for overall health, particularly
when it comes to issues like nontraumatic foot pain. A recent study titled "Exploring Foot Morphology:
An Investigation into the Arch Height Index Disparities between Asymptomatic Adults and Adults with
Nontraumatic Foot Pain" delves into the intriguing world of arch height index and its potential role in foot
pain [18].

Understanding Arch Height Index:

Arch height index (AHI) is a metric used to assess the curvature of the foot arch, which is a crucial
determinant of foot biomechanics. The AHI is calculated by measuring the height of the medial
longitudinal arch at both weight-bearing and non-weight-bearing states [19]. This metric provides
valuable insights into the structural differences in foot arches and has been associated with various foot-
related conditions.

Disparities in Asymptomatic Adults:
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The study begins by establishing a baseline among asymptomatic adults, exploring the range of arch
height indices within this population. Understanding the normal variation in arch height is crucial for
distinguishing pathological conditions [20]. By analyzing a diverse group of asymptomatic adults, the
researchers aim to establish a comprehensive understanding of typical arch height indices and their
potential correlations with age, gender, and other demographic factors.

Linking Arch Height Index to Nontraumatic Foot Pain:

Moving beyond the asymptomatic population, the study investigates arch height index disparities in
adults experiencing nontraumatic foot pain [21]. This exploration aims to identify any patterns or trends
that may link specific arch height indices to the prevalence and intensity of foot pain. By establishing
such connections, researchers hope to contribute to the development of targeted interventions and
treatments for individuals with nontraumatic foot pain, potentially revolutionizing current practices in
foot care [22].

Biomechanical Implications:

The biomechanical implications of arch height index disparities cannot be overstated. The study delves
into the ways in which variations in arch height may impact the distribution of forces during weight-
bearing activities. It also considers how altered biomechanics may contribute to the development of
musculoskeletal issues, ultimately leading to nontraumatic foot pain [23]. Unraveling these biomechanical
intricacies is crucial for clinicians and researchers seeking to better understand the underlying
mechanisms of foot pain.

Clinical Applications and Future Directions:

The research has significant implications for clinical practice, offering valuable insights for healthcare
professionals involved in the diagnosis and treatment of foot-related conditions. Understanding the arch
height index as a potential indicator for nontraumatic foot pain allows for more targeted interventions,
such as customized orthotics or specific exercises tailored to individual foot morphologies [24].
Furthermore, the study paves the way for future research avenues. Longitudinal studies could provide a
deeper understanding of how arch height indices evolve over time and their correlation with the onset and
progression of nontraumatic foot pain. Additionally, exploring the genetic and environmental factors
influencing arch height could open new avenues for preventive strategies and personalized medicine in
foot care [25].

CONCLUSION:

The study delving into foot morphology and Arch Height Index (AHI) disparities between asymptomatic
adults and those experiencing nontraumatic foot pain provides valuable insights into the potential
biomechanical factors contributing to foot discomfort. The findings highlight the significance of AHI as a
relevant metric in understanding foot structure and its implications for overall foot health. Recognizing
these disparities can inform preventive measures and targeted interventions, enhancing our ability to
address nontraumatic foot pain effectively. This research contributes to the broader understanding of foot
biomechanics and underscores the importance of personalized approaches in promoting foot health and
mitigating discomfort among diverse populations.
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