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ABSTRACT

Introduction : The Plantar fasciitis (PF) is an increasing degenerative process of the plantar fascia in elderly. 

The study has proven that PF has related to the body mass index (BMI) and the foot posture. The study aimed 

was to identify the relationship between the BMI and the foot posture, with the incidence of PF in the elderly 

that lived in a nursery home.

Method : The design study was the cross-sectional. A footprint assessed the foot posture. The BMI was measured 

by divided the body weight (Kg) with the body height square (M2 ). The foot posture was examined by foot 

print by ink on a papper. The degree of plantar fasciitis assessed by the score of the Foot Function Index (FFI). 

Statistical analysis was univariate and bivariate analysis by the Kruskal-Wallis test.

Result : There was a correlation between the BMI and the plantar fasciitis (p=0,029). However, there was no 

correlation between the foot posture and plantar fasciitis (p=0,280). Otherwise the foot posture of pes cavus has 

the highest of the FFI score (60.92). 

Discusion :The increasing of BMI has the higher prevalence of the plantar fasciitis in the elderly. Furthermore, 

the foot posture of Pes cavus has a higher prevalence in plantar fasciitis among foot postures.
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INTRODUCTION

Plantar fasciitis is a plantar fascia degenerative syndrome due to recurrent trauma in the calcaneus area.1-3 
This condition is the most common cause of heel pain. The caused was usually a biomechanical pressure.2-5 
The Plantar fascia is a plantar aponeurosis that was located superficially between the muscles of the foot 
surface.3,4 The functions of the plantar fascia is to maintain the medial longitudinal arch (MLA) of the foot 
during gait movement, and as a support for shock absorption.6,7  The MLA has a prior role of the foot, that is 
to synergize between muscles on normal gait movement.6,7 The prevalence of plantar fasciitis was one from 
ten found in women aged 40-60 years.1-3

Some factors can lead to the incidence of plantar fasciitis, namely increasing of the Body mass index 
(BMI), and foot deformities (pes planus and pes cavus).8,9 The earlier study has proven that 70% of patients 
with weight gain and 81-86% with excessive pronation experience plantar fasciitis.9,10  The Pes planus is the 
prevalence abnormality of the foot posture, there was 10-20% in the population. The foot posture with the 
lower or no  MLA on foot, and associated with the rear foot eversion, excessive pronation of the subtalar 
joint, as the results were increased the tension on muscles around the joint, 6,7  tighten the plantar fascia, and 
become the risk of the Plantar Fasciitis.11,12  The Pes cavus is afoot posture that has a rigid high medial arch 
structure, which caused narrowing the distance between front to rear foot. This foot posture has a malfunction 
during load distribution, that has an impact on the shock absorption, followed by reducing foot balance 
during standing, and finally increase the pressure on the plantar fascia.  The Body weight has well known 
as on of the indicators that can be used to evaluate the nutritional status.9,10  On the other hand, increasing 
of the body weight has caused the pressure on the plantar fascia during the stance phase resulting.9,10 The 

other factors that affect the incidence of plantar fasciitis are biomechanical and environmental factors. The 
biomechanical process of the plantar fascia occurs when the metatarsophalangeal joint extension (MTP) 
produces tension in plantar aponeurosis. Plantar fascia tension can also come from environmental factors, 
which are the result of long-standing activities on a hard surface, or a long distance of walks without using 
the footwear.13-15

Furthermore, the degenerative process associated with gradually reduced of the collagen and the fluid, 
that has an impact on decreases of the elasticity of the plantar fascia fat pads.  As a result, was reduced the 
capacity of pressure absorbed, and then caused stiffness on the plantar fascia while walking, then continued 
to a progressive degenerative process.16 There are several methods of plantar fasciitis management, i.e., by 
light therapy, using orthotic footwear, and exercise.17-19

METHOD

This study used an analytic observational type of research with the cross-sectional method. This study 
conducted in March-July 2018 at the social institution of Tresna Werdah Budi Mulia 2. The sample selected 
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by simple random sampling. The foot posture was examined by ink foot print on the white paper. The 
body weight was measured by the Body Mass Index (BMI) that divided body weight (Kg) with a square 
height weight (M2). The assessment for plantar fascitis was by the Foot Function Index (FFI) questionnaire. 
The statistical analysis used for univariate analysis for frequency distribution, and bivariate analysis for 
analyzed the relationship between the two variables by the Kruskal-Wallis test.

RESULTS

The list of data on Table 1 has shown there were 104 respondents, that most of the subjects were female, 
aged between 60-74 years. Fifty-eight percent of the subjects had normal foot posture, and 48% has normal 
BMI.  The most prevalence for the FFI was the score of 8-30.

Table 1.
Characteristics Frequency

(n)
Percentage

(%)
Sex

Male 48 46,2
Female 56 53,8

Age
60-74 82 78,8
75-90 19 18,3
>90 3 2,9

Foot Shape 
Normal 58 55,8
Pes Planus 27 26,0
Pes Cavus 19 18,3

Body Mass Indeks (BMI)
Underweight (14-18,5) 20 19,2
Normal (18,5-22,9) 48 46,2
Risk (23-24,9) 16 15,4
Obese type I (25-29,9) 11 10,6
Obese type II (30-34) 9 8,7

Foot Function Indeks (FFI)
8-30 80 76,9
31-60 18 17,3
61-87 6 5,8

Bivariate analysis
The data from Table 2 revealed the Relationship between the BMI with the FFI by the Kruskal-Wallis test 
revealed. There were correlates with variables (p ꞊ 0.029). The post hoc statistic test was needed by the 
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Mann Whitney U tests, to find out the differences between the BMI categories on the FFI score. The test 
results showed that the FFI score was higher in the obese II group compared by the normal group (p = 
0.006), by the risk group (p = 0.027), as well as compared by the obese I group (p = 0.001).

Table 2.
BMI FFI p

Underweight (n꞊20) 56,00 0,029
Normal (n꞊48) 51.49
Riks (n꞊16) 45,69
Obese type I (n꞊11) 38,41
Obese type II (n꞊9) 79,44

The relationship between the foot posture with the FFI score has shown in Table 3.  There was no correlation 
between the foot posture with the FFI score ( p = 0.280). However, the list of data has shown that the 
frequency of pes cavus foot posture has the highest mean score compared to the healthy foot posture and 
pes planus foot posture  (60.92). The data has revealed that on the pes cavus foot posture has the highest 
incidence of the plantar fasciitis compared to the healthy foot posture and pes planus foot posture

Table 3.
Foot shape FFI P

Normal (n꞊ 58) 48,72 0,280
Pes Planus (n꞊ 27) 54,70
Pes Cavus (n꞊ 12) 60,92

  

DISCUSSION

This study has a result that there was a correlation between the BMI with the Plantar Fasciitis, which the 
higher of the BMI has, the higher incidence of the Plantar Fasciitis. This result agreed with the earlier study 
by Putu Adi Merta in Gianyar Bali Island, that study the correlation between Body Weight with the Plantar 
Fasciitis on young women. The study has found that higher of Body Weight correlates with the higher 
incidence of the Plantar Fasciitis.10 Although the study conducted on the younger age, the result can be used 
as an explained on the elderly population. The higher BMI has consequences for increasing the load and 
tension to the weight bearing on the body.9,10 The one the weight bearing organ that can be affected was the 
foot, besides the knee and the hip organ.6,7 This study has supported the knowledge that the higher BMI has 
an impact on the severity of the Plantar Fasciitis.
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The study has found although the statistically revealed that there was no correlation between the foot 
posture with the FFI score, the data has shown that the Pes Cavus foot posture has the highest score of 
the FFI. The study data described that on the Pes Cavus foot posture has a higher incidence of the Plantar 
Fasciitis. This result supported the previous study by Wenzel E.M in 2009; the pes cavus foot posture had 
the highest incidence of the Plantar Fasciitis, compared by Normal and Pes Planus foot posture. 11 Another 
study by Cacace L.A has the same result as well. 12 The biomechanically can be explained, that on the Pes 
Cavus foot posture has a narrow distance between fore and rear foot, that increased the tight of the Plantar 
Fascia and reduced the elasticity between joints of the foot while standing or walking. The lack of foot 
elasticity may have an impact on increasing the inflammation of the Plantar Fascia. 1-3  

This result study has supported the knowledge that on the Pes Cavus foot posture has a higher risk to the 
Plantar Fasciitis.

CONCLUSION

The higher of the BMI correlates with a higher incidence of the Plantar Fasciitis, and the Pes Cavus foot 
posture has the higher incidence of the Plantar Fasciitis on elderly in nursing home.	
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