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ABSTRACT 

Background: Flatfoot refers to a condition where 

the arches on the inside of the feet flatten when 

standing or walking, causing the entire sole to 

make contact with the ground. This condition can 

affect one or both feet and can occur at any age. 

While some individuals with flatfoot experience no 

symptoms, others may suffer from pain, swelling, 

and difficulty with movement, especially after 

prolonged activity. Flatfoot can be congenital, 

meaning present at birth, or acquired over time due 

to various factors such as injury, arthritis, obesity, 

or the natural weakening of the tendons that 

support the arch.  

Method:Thirty adults of age group 25 to 60 years 

voluntarily participated in this study. To calculate 

ND first patient’s navicular tuberosity was marked 

with a pen while patient was sitting or standing and 

talus is in the neutral position (normal angle), the 

distance was measured from the ground to the 

tuberosity and mark it on a piece of paper with the 

help of blank paper, ink, short-arm goniometer, 

butter paper, graph etc. and the data was analysed. 

Decreased ND leads to the low MLA which has 

been determined to be risk factors.  

Result:The Right Weight Bearing Angle among 

subjects is between 109-133, the Left Weight 

Bearing Angle among subjects is between 110-140, 

the difference between RNA and  RWBA ranges 

between 2-13 ,the difference between LNA and 

LWBA ranges between 1-20 the Right mid- point 

width (mm) ranges between 54-88, the Left mid- 

point width (mm) ranges between  60-92, the Right 

Heel width (mm) ranges between 59- 74, the Left 

Heel width (mm) ranges between 59-74, the SI of 

Right leg ranges between 0.8615384-1.33846154, 

the SI of Left leg ranges between 0.810810811- 

1.295774648. 

 

I. INTRODUCTION 
Flatfoot refers to a condition where the 

arches on the inside of the feet flatten when 

standing or walking, causing the entire sole to 

make contact with the ground. This condition can 

affect one or both feet and can occur at any age. 

While some individuals with flatfoot experience no 

symptoms, others may suffer from pain, swelling, 

and difficulty with movement, especially after 

prolonged activity. Flatfoot can be congenital, 

meaning present at birth, or acquired over time due 

to various factors such as injury, arthritis, obesity, 

or the natural weakening of the tendons that 

support the arch. 

 

Flatfoot is a prevalent condition impacting 

2% to 23% of adults. This condition is marked by 

the Some or the complete dysfunction of the 

Medial Longitudinal Arch (thereafter referred as 

MLA) . These alterations in foot structure are 

linked to changes in the kinematics of the lower 

extremities during dynamic movements. Flatfoot's 

effect on the MLA leads to significant deviations in 

the way the lower limbs function, particularly 

during activities that involve motion. For optimum 

bodily function and overall health, the way the foot 

arches move and is structured, plays a vital role. 

The MLA, which serves as the foot's main shock-

absorbing structure, is a crucial component of foot 

function [3]. 

During  walking, the MLA is crucial for 

energy transfer and stress absorption. The 

formation of MLA is discovered to be influenced 

by race, age, gender, and footwear, whereas Arch 

Function is influenced by the structure of the foot, 

bona, muscle etc. [M Papuga et al]. Several 

researches conducted on this theme indicates that 

77 percent of individuals with flat feet experience 

back or lower extremity issues【Lee, 

M.S.Vanore】. 

 

Navicular drop 

Navicular drop (thereafter referred as ND) 

refers to the decrease or increase in the length of 

the navicular bone when transitioning from a non-

weight-bearing subtalar neutral position to a 

weight-bearing relaxed stance. This measurement 
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serves as an indicator of foot pronation. 

Specifically, it denotes the distance the navicular 

bone descends when the subtalar joint moves from 

a neutral position to a relaxed state while standing 

[4].  

One of the significant issues in adult 

health practice is the flatfoot. The condition varies 

in severity and is characterized by forefoot 

abduction and several other issues. This leads to the 

entire sole of the foot touching completely or 

making some reasonable degree of contact with the 

surface. Overuse can result in muscle tension and 

cramps in the foot and leg.  

This study demonstrates a way to measure 

feet without using special expensive equipment. Th

e aim of this study is to deduce the co-relation that 

is existing between 

Foot characteristics and footprint measurements an

d to predict flatfoot measurement based on think pa

d using footprints. Finally, features of flat feet that 

cannot be detected by footprints are determined. 

 

MATERIAL AND METHODS 

Thirty healthy young adults, males and 

females of age group between 25 to 60 years 

voluntarily participated in the study. They were 

recruited according to the inclusion criteria. The 

consent form was signed by each participant before 

the test. The procedure and instructions were 

explained to each participant and demonstration 

test was done prior to the actual test to avoid any 

error. 

 After the consent forms were signed their 

SI and ND was evaluated. To calculate ND first 

patient’s navicular tuberosity was marked with a 

pen while patient was sitting or standing and talus 

is in the neutral position (normal angle), the 

distance was measured from the ground to the 

tuberosity and mark it on a piece of paper with the 

help of blank paper, ink, short-arm goniometer, 

butter paper, graph etc, and the data was analyzed. 

Decreased ND leads to the low MLA which has 

been determined to be risk factors. 

With the help of these tools, footprint was 

taken on blank paper and using butter paper, the 

outline of the footprint was drawn on a graph paper 

for respective subjects for both the feet. On the 

graph, the width of the central region (A) and heel 

width(B) was measured to calculate the SI. SI is 

most commonly used for clinical diagnosis of 

subject using footprints. It is calculated by dividing 

the mid region width by heel region width [14]. 

 

 

 Staheli Index = A/B 

 

II. RESULT 
 

From the study, we have these results: 

 Total number of subjects taken is 30. 

 The age limit taken is between  25-60. 

 Out of which female subjects are 18 and male 

subjects are 12. 

 The weight range is between 48-90 Kgs. 

 The Right Normal Angle is found to be 

between the range 114-147 

 The left Normal Angle is found to be between 

the ranges 115-150. 

 The Right Weight Bearing Angle among 

subjects is between 109-133 

 The Left Weight Bearing Angle among 

subjects is between 110-140. 

 The difference between RNA and  RWBA 

ranges between 2-13 

 The difference between LNA and LWBA 

ranges between 1-20 

 The Right mid- point width (mm) ranges 

between 54-88. 

 The Left mid- point width (mm) ranges 

between  60-92. 

 The Right Heel width (mm) ranges between 

59- 74 

 The Left Heel width (mm) ranges between 59-

74 

 The SI of Right leg ranges between 

0.8615384-1.33846154 

 The SI of Left leg ranges between 

0.810810811- 1.295774648 

 

Hence, Key correlations include: 

 That RNA and RWBA has a strong positive 

correlation of 0.959706 

 Right-Mid Point Width(mm) and R-SI: 

0.887101 (strong positive correlation) 

 Left-Mid Point Width(mm) and L-SI: 

0.861507 (strong positive correlation) 

 

Negative correlations can also be significant, such 

as: 

  Change(Right) and Right-Mid Point 

Width(mm): -0.669505 

 RNA( and Left-Mid Point Width(mm): -

0.620158 

 

 Average age of the population=(Sum of the 

ages/total no of people) 

                            = 2257/30 = 75.23 Kg 
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Table 1.  Characteristics of participants 

 

 

 

 
Chart 1: Male and Female Ratio 

 

Male 12 (40%) 

Female 18(60%) 
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 Subjects Male Female 

No. of participants 30 12 18 
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Chart 2: Relation between Weight bearing Angle measurement and SI calculated from Right feet   

impression. 
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Chart 3: Relation between Weight bearing Angle measurement and SI calculated from left feet   

impression. 

 

REFERENCES 
[1]. Shibuya, N.; Jupiter, D.C.; Ciliberti, L.J.; 

VanBuren, V.; La Fontaine, J. 

Characteristics of adult flatfoot in the 

United States. J. Foot Ankle Surg. 2010, 

49, 363–368. [CrossRef] [PubMed] 

[2]. Lee, M.S.; Vanore, J.V.; Thomas, J.L.; 

Catanzariti, A.R.; Kogler, G.; Kravitz, 

S.R.; Miller, S.J.; Gassen, S.C. Clinical 

Practice Guideline Adult Flatfoot Panel. 

Diagnosis and treatment of adult flatfoot. 

J. Foot Ankle Surg. 2005, 44, 78–113. 

[CrossRef] [PubMed] 

[3]. The reliability of the associate platinum 

digital foot scanner in measuring 

previously developed footprint 

characteristics: a technical note J 

Manipulative PhysiolTher (2011). 

[4]. Pfeiffer, M.; Kotz, R.; Ledl, T.; Hauser, 

G.; Sluga, M. Prevalence of flat foot in 

preschool-aged children. Pediatrics 2006, 

118, 634–639. [CrossRef] 

[5]. Arachchige, S.N.K.; Chander, H.; Knight, 

A. Flatfeet: Biomechanical implications, 

assessment and management. Foot 2019, 

38, 81–85. [CrossRef] 

[6]. Dabholkar, T. Quality of Life in Adult 

Population with Flat Feet. Int. J. Health 

Sci. Res. 2020, 10, 8. 

[7]. 2 Jonely H, Brismée JM, Sizer PS Jr, 

James Cr. Relationships between clinical 

measures of static foot posture and plantar 

pressure during static standing and 

walking. ClinBiomech. 2011;26:873–879.\ 

[8]. Iijima H, Ohi H, Isho T, Aoyama T, 

Fukutani N, Kaneda E, et al. Association 

of bilateral flat feet with knee pain and dis 

ability in patients with knee osteoarthritis: 

a cross-sectional study. J Orthop Res. 

2017;35:2490–8. https://doi.org/10. 

1002/jor.23565. 

[9]. Toyooka S, Shimazaki N, Yasui Y, Ando 

S, Saho Y, Nakagawa T, et al. Validity of 

a simple footprint assessment board for 

diagnosing the severity of flatfoot: a 

prospective cohort study. BMC 

MusculoskeletDisord. 2021;22:285. 

https://doi. org/10.1186/s12891-021-

04154-3. 

[10]. The adult acquired flatfoot and spring 

ligament complex. Pathology and 

implications for treatment. Foot ankle clin 

[2001] 

[11]. Flatfeet: Biomechanical implications, 

assessment and management.Author links 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

Left Staheli Index

L-SI

https://www.sciencedirect.com/science/article/pii/S016147541000360X
https://www.sciencedirect.com/science/article/pii/S016147541000360X
https://www.sciencedirect.com/science/article/pii/S016147541000360X
https://www.sciencedirect.com/science/article/pii/S016147541000360X
https://doi.org/10.%201002/jor.23565
https://doi.org/10.%201002/jor.23565
https://doi.org/10.%201002/jor.23565
https://www.sciencedirect.com/science/article/pii/S108375150300086X
https://www.sciencedirect.com/science/article/pii/S108375150300086X
https://www.sciencedirect.com/science/article/pii/S108375150300086X


 

 

International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 3 May-June 2024, pp: 2431-2436 www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-090324312436    Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 2436 

open overlay panelSachini 

N.K. KodithuwakkuArachchige 

[12]. The adult acquired flatfoot and spring 

ligament complex. Pathology and 

implications fotreatment. Foot ankle clin 

[2001] 

[13]. Narváez J, Narváez JA, Sánchez-Márquez 

A, Clavaguera MT, Rodriguez-Moreno J, 

Gil M. PTT dysfunction as a cause of 

acquired flat-foot in the adult: value of 

magnetic resonance imaging. Br J 

Rheumatol 1997; 36:136–139 

[14]. Yinghu Peng 
a
, DuoWai-

Chi Wong 
a
 
b
, TonyLin-

Wei Chen 
a
, Yan Wang 

a
 
b
, Guoxin Zhang 

a
, Fei Yan 

a
, Ming Zhang 

[15]. dRoy H, Bhattacharya K, Deb S, Ray K. 

Arch index: an easier approach for arch 

height (a regression analysis). Al Ameen J 

Med Sci. 2012;5(2):137-46.  

[16]. Babu D, Bordoni B. Anatomy, bony pelvis 

and lower limb, medial longitudinal arch 

of the foot. 

[17]. Medial Longitudinal Arch: Accuracy, 

Reliability, and Correlation Between 

Navicular Drop Test and Footprint 

Parameters.Author links open overlay 

panelJuan Carlos Zuil-

Escobar PhD 
a
, Carmen Belén Martínez-

Cepa PhD 
a
, Jose Antonio Martín-

Urrialde PhD 
a
, Antonia Gómez-

Conesa PhD 
b
 

[18]. Evaluating the Medial Longitudinal Arch 

of the Foot: Correlations, Reliability, and 

Accuracy in People With a Low Arch Juan 

C. Zuil-Escobar, Carmen B. Martínez-

Cepa, Jose A. Martín-Urrialde, Antonia 

Gómez-Conesa 

[19]. Cote KP, Brunet ME, II BMG, Shultz SJ. 

Effects of pronated and supinated foot 

postures on static and dynamic postural 

stability. J Athl Train. 2005;40(1):41-6. 

[20]. Ren L, Howard D, Ren LQ, Nester C, 

Tian LM. A phase-dependent hypothesis 

for locomotor functions of human foot 

complex. J Bionic Eng. 2008;5(3):175-80. 

[21]. Donatelli R. Normal biomechanics of the 

foot and ankle. J Orthop Sports PhysTher. 

1985;7(3):91-5. 

https://www.sciencedirect.com/science/article/pii/S108375150300086X
https://www.sciencedirect.com/science/article/pii/S108375150300086X
https://www.sciencedirect.com/science/article/pii/S108375150300086X

