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ASSESSMENT OF FLAT FOOT IN 

OBESE CHILDREN

تقييم القدم المسطحة في األطفال البدناء





Obesity is a medical condition in which 

excess body fat has accumulated to the 

extent that it may have an adverse effect 

on health, leading to increase health 

problems (Haslam and James, 2005).



In 1996, Egypt had the highest average 

body mass index (BMI) in the world.

45% of urban women and 20% of the rural 

population were obese (Galal, and 

Osman, 2002).



Obesity has great affection on musculoskeletal 

system. The excess weight places excessive 

amounts of strain and force on:

-The joints of our body

-Muscular system, muscles can not function in 

proper way

-The supporting structures in feet, the knee 

ligaments, and the vertebra in backs. 



Ninety percent of clinic visits for foot 

problems are due to flat foot (Fabry, 2010).

The definition of flatfoot is not 

standardized , the height of the medial 

longitudinal arch is the principal parameter 

to be observed and measured (Villarroya et 

al., 2009).



Overweight and obese people must be most 

concerned with the arch of the foot and 

the additional stress load applies to the 

foot. As excessive amounts of weight are 

forced upon the feet, the muscles, 

tendons, and ligaments that hold up the 

arch do not become stronger. 



In time, if these structures are not 

protected, they will allow the bones and joints of 

the feet to shift and collapse, causing the arch to 

become painful and even flat (Landsman and 

Weil,2006).



Purpose of the Study

To detect the correlation between age, sex 

and body mass index with flat foot 

deformity in children.





subjects
-450 children ranged in age from 8 to 14 years participated 

in this study.

-They were classified according to their body mass index  

(BMI) into three main groups of equal numbers (normal 

(A)-overweight (B)-obese(C) ) each one composed of 150 

children 

-Each group was divided according to gender into two sub 

groups  (75 boys ,75 girls) , then each sub group divided 

according to age into  equal three sub groups (from 8 to 

10 years , from 10 to 12 years ,from 12 to 14 years ),  each 

sub group composed of  25 children



-The sample was selected from primary and 

secondary schools in Giza, Egypt.

-Selection of subjects was applied in children’s 

schools. 

- Assessment and measurement of foot posture 

were conducted at out clinic , Faculty of Physical 

Therapy, Cairo University.

- Each child in the three groups was assessed 

individually by foot print (Staheli’s planter arch 

index) and FPI-6.



Instrumentation 
For selection -A

 Body mass index (anthropometric testing)

-Portable stadiometer

-Digital floor scale



For assessment-B

Foot Posture 

1-Foot Posture Index -6 (FPI-6)

2-Foot print (Stahili s planter arch index)



1-Foot Posture Index -6 (FPI-6)

The FPI-6 is an assessment tool that is thought to 

reduce many of the reliability concerns 

surrounding more traditional measures of the 

foot. The FPI- 6 has been refined from an eight 

point scale to a six point scale and permits 

assessment across the three planes of the foot 

(Stewart and Jill, 2009).



2-Staheli’s plantar arch index

Staheli has characterized the width of the foot in 

the area of the arch and the heel, and the ratio 

between these widths was called the Staheli’s

arch index or planter arch index. 



For measurement-C
1-White paper 29cm x 42cm.

2-Chair

3-Tray (1 cm depth) large enough to accommodate both feet.

4-Colored powder paint.

5-Wet towel. 

6-Towel and wet wipes for cleaning feet 

5

1

6

34



For analysis :-D

1-Ruler

2-Triangle 

3-Pencil

2
3 1



Procedures
The protocol of each work was explained to the subjects 

before conducting the study.

For selection -A

Body mass index (anthropometric testing)

 To measure height, the children removed their shoes and were 

instructed to “stand up tall and look straight ahead” while they 

were measured using a portable stadiometer.

Weight was measured in kilograms using a digital floor scale

 Body mass index was calculated using the height and weight 

measurements by the kg/m2 formula (weight (kg) / [height 

(m)]2).

 Plotted the BMI number on the appropriate BMI age growth 

chart (for either girls or boys)





For assessment-B

1-Foot Posture Index (FPI-6)

Index items rated from -2 to +2 , the following items 

were assessed by FPI-6 (Anthony ,2005):

•Talar head palpation

•Supra and infra curvature at the lateral malleoli

•Calcaneal frontal plane position

•Bulging in the region of the talo navicular joint

•Height of medial longitudinal arch

•Abduction/adduction of the forefoot on the rearfoot



Posterior view Medial view





2-Stahili planter arch index

step to take static foot print :

-The paper was laid out over the floor, a chair was positioned at 

the beginning of white paper .

-Child sit on chair with bare-feet.

-A wet towel was put at the base of chair. 

-Each child was instructed to place both feet on wet towel,

-Then wet towel was removed and tray (1 cm depth) large enough 

to accommodate both feet containing colored powder paint ,at 

the base of the chair, was used to generate the foot print to be 

analyzed (Curran et al.,2005).

-Each child was instructed to place both feet in a tray. 

-Excess powder was gently shaken off  (Taranto et al., 2005).





-The tray was removed.

-The white paper was put on the base of chair then child 

was asked to stand on white paper 



-Once adequate foot print was obtained, child 

asked to sit down on chair and clean feet by 

wet wipes and towel.

-Each child’s name was written on each paper.

-A line was drawn tangent to the medial 

forefoot edge  and at heel region for foot print 

bilaterally

-The mean point of this line was calculated.

-From this point, a perpendicular line was drawn 

crossing the foot print.



-The same procedure was repeated for heel 

tangency point.

-We obtained the measurement of the support 

width of the central region of the foot (A) and of 

the heel region (B) in millimeters.

the Stahili s plantar arch index (PI) was obtained 

by dividing the A value by B value (PI = A/B) 







Mean descriptive analysis of sample selection of 

age, weight, height, and BMI within the three 

groups.

Variable Groups X± SD

Age (Years)

Group A 10.93±0.64l

Group B 11.03±0.64

Group C 11.06±0.62

Weight (Kg.)

Group A 32.66±2.54

Group B 35.14±2.9

Group C 45.86±4.01

Height (m)

Group A 1.35± 0.03

Group B 1.43± 0.47

Group C 1.36± 0.03

Body Mass Index (kg/m²)

Group A 18.02±0.78

Group B 21.65 ±1.05

Group C 26.676±3.447



Mean values of children Rt. FPI-6 among 

different ages of groups A,B, C ( No Significant 

difference )
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Mean values of children Lt. FPI-6 among 

different ages of group A,B, C ( No Significant 

difference )

0

2

4

6

Boys Girls

8-10 year

10-12 year

12-14 year

Group 
B

0

2

4

6

8

Boys Girls

8-10 year

10-12 year

12-14 year

Group
C

0

1

2

3

4

Boys Girls

8-10 year

10-12 year

12-14 year

Group 

A



Mean values of children Rt PI

among different ages of groupA, B, C ( No 

Significant difference )
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Mean values of children Lt PI

among different ages of group A,B, C ( No 

Significant difference )
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Correlation coefficients values among different 

ages within group A, B, C ( No Significant 

correlation)



Correlation coefficient values of Rt & Lt . FPI-6 

among groups A, B and C (Significant 

correlation) 



Correlation coefficient values of Rt & Lt. PI 

among groups A, B and C (Significant 

correlation) 



Correlation coefficient values of Rt . Lt  FPI-6 

and PI between boys and girls within group A,B, 

C (Significant correlation) .





The age of children representing the sample, was 

ranged from 8 to 14 years old. This comes in 

agreement with Whitaker et al., (2007) who 

reported that the feet of children below the age 

of five years develop fatter pad. 



The choice of using the foot print in the 
assessment of flat foot in children in this 
study comes in agreement with Chen et 
al., (2006) who considered footprint  one 
of the most popular methods of assessing 
MLA. 



In this study FPI-6 was used to asses foot posture 

which comes in agreement with Stewart and 

Jill (2009) who show that FPI-6 has almost 

perfect inter rater reliability when used on the 

pediatric foot .They suggested that the FPI-6 

may be of value in clinical practice and for use 

in podiatric research.



Age and flat foot

By statistical analysis there was no significant 
correlation between age and flat foot for both 
sexes at different groups (A, B, C).

This result comes in agreement with Arizmendi 
et al., (2004) who reported that flat foot 
prevalence varies considerably with 
age, finding that 6 years of age is the age limit 
for the disappearance of flat foot. In addition 
Chen et al., (2009) reported that as the age of 
the children increases, prevalence of the 
flatfoot decreases due to its benign nature of 
spontaneous correction.



This result can be explained as the following: Mickle

et al., (2006) reported that, high incidence of flat foot 

results from a fat pad of the plantar side of the foot. 

This pad diminishes after reaching the age of 4–

5 years.

Ligamentous laxity, overweight, and the fatty tissue 

in the medial longitudinal arch, which in the group 

older than 6 years of age may explain the decreased 

prevalence by the diminished fatty tissue package and 

the definite conformation of the foot arch (Vergara

et al., 2012).



BMI and flat foot
By statistical analysis there was a significant 

positive correlation between BMI and flat foot for 

both sexes at different groups of age.

This result comes in agreement with Mickle et al., 

(2006) who showed that flat footedness is more 

common in overweight and obese children than in 

children with normal weight, as a consequence of 

changes in the structure of the foot, especially of the 

medial longitudinal arch.

Also Chang  et al., (2010) reported that  the  

prevalence of flexible flat foot  is highest  among  

males  who  are obese and overweight .



Our result in this study can be explained as 

the following, incidence of flat foot in 

obese children may be due to the 

presence of a plantar fatty pad under the 

medial longitudinal arch of the foot 

(Mickle et al., 2006).



In addition Karen et al., (2006) confirmed that the 

flatter foot structure displayed by young overweight 

and obese children is not likely to be caused by a 

thicker midfoot plantar fat pad. Instead, the 

significant lower plantar arch height found in the 

overweight and obese children suggests that their 

flatter feet may be caused by a lowering of the 

longitudinal arch, most probably caused by their 

feet continually bearing excess weight.



Sex and flat foot

By statistical analysis there was a significant 

positive correlation between gender and flat foot 

for all age at different groups (A, B, C), flat foot 

was more in boys than girls.

This result comes in agreement with Stavlas 

et al., (2005) who reported that males had flatter 

feet than females. These investigators suggested 

that the gender difference may be an indication 

of slower MLA development in males.



Also Umar and Adeyem (2010)

demonstrated that all the measured 

anthropometric foot parameters in their study 

showed that male subjects   process   higher   

tendency   to develop  flat foot than their female 

counter parts. They reported that a flat foot 

incidence of 13% in males and 12% in females 

out of 200 Yoruba school students.



Our result in this study can be explained as the 

following: the normal human foot 

demonstrates great individual variation in 

breadth, length and general in males and 

females ( Snell ,2000).

In addition Karen et al. (2008) reported that the 

flatter feet characteristic of boys seems to be 

caused by a thicker medial midfoot plantar fat 

pad, rather than any structural change to the 

medial longitudinal arch of the foot. 





Based on the findings of this study, it could be 

concluded that flat foot not affected by age, but 

flat foot were more in boys than girls also there 

was a positive correlation between BMI and 

incidence of flat foot.





Based on the results of this study it could be 

recommended the following:

 It is recommended to apply diet programme for obese 

children and determine its effect on flat foot.

 It is recommended to apply similar studies for urban 

and rural communities.

 It is recommended to determine effect of nutrition on 

existence of flat foot.

 It is recommended to determine effect of physical 

activities on existence of flat foot.

 It is recommended to apply this study at different 

cites in Egypt.






