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ABSTRACT
Background: Adult flatfoot is defined as a foot condition that persists or develops after skeletal maturity and is
characterized by partial or complete loss or collapse of medial longitudinal arch. As traffic police officers have
long standing hours on duty, wear improper footwear and have a higher BMI therefore this study was undertaken
to assess foot posture in traffic policemen.
Purpose of the study: Aim of this study is to assess the arches of foot in traffic policemen and objective is to
study the effect of BMI and long static standing duty hours on medial arch of foot.
Methodology: A cross sectional study was conducted in Navi Mumbai Traffic police chowki’s on 200 traffic
policemen. Outcome of the study that is navicular drop test were assessed for each subject.
Results: In our study 81 subjects were between 41-50 years of age and 92% subjects were males. Maximum
subjects (70) had a height between 166-170cms and 110 subjects were overweight with BMI between 25-29.9.
Prevalence of flat feet in our study population was 34% in left foot and 33% in right foot. The mean navicular drop
difference in right foot was 7.53 and 7.74 in left foot. There was a positive correlation seen between BMI and right
foot navicular distance difference and left foot navicular distance difference respectively.
Conclusion: Prevalence of flat feet was only 34%. The high BMI has an adverse effect on the medial arch of foot in
the traffic policemen.
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INTRODUCTION
According to World Health Organization (WHO),
occupational health is defined as “The promotion and maintenance of the highest degree of
physical, mental and social well-being of workers in all occupations by preventing departures
from health, controlling risks and the adaption
of work to people, and people to their jobs.” [1].
Traffic police officers have a high risk job as said
by Driscoll et al. They also have many health
related issues due to their occupation. Mostly
their physical health is affected because of their
long hours of standing duty on the road, exposure to sun and cold, constant travelling on bike
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throughout the day [2]. It is observed that
traffic police officers who are on the streets
everyday are prone to developing varicose veins
of lower limbs due to damage of valves. This
leads to swelling and lot of discomfort. They are
also prone to joint problems and photosensitivity due to long hour exposure in sun. The
unhealthy diet and irregular eating time and lack
of exercise make them obese and the long static
standing hours makes their body stiff. Improper
footwear they use also causes foot posture
related problems especially as they require to
stand for long hours [3].
Pesplanus (flatfoot) is one of the most common
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conditions observed in adult health practice. The
true prevalence of flatfoot is unknown, mainly
because there is no such clinical or radiographic
criteria for defining a flatfoot. Adult flatfoot is
defined as a foot condition that persists or
develops after skeletal maturity and is characterized by partial or complete loss or collapse
of medial longitudinal arch. Adult flatfoot may
present as an incidental finding or as a symptomatic condition with clinical consequences
ranging from mild limitations to severe disability and pain causing major impediments. The
adult flatfoot is often a complex disorder with
variety of symptoms and various degrees of deformity. Pathology and symptoms are caused by
structural loading changes along the medial foot
and plantar arch, as well as by collapse through
the midfoot and impingement along the lateral
column andrearfoot. Muscles in the leg and foot
tend to fatigue and cramp because of overuse
[4].
Although obesity and overweight is a temporary,
but it can be the cause of flatfoot. The foot
adapts itself under loading condition by maintaining the medial longitudinal arch. Increasing
the loading further activates compensatory
mechanisms which maintain the longitudinal
arch and shifts the loads to the central and
medial forefoot [5].
Navicular Drop Test is a common method for
assessing prevalence of flatfoot.
As traffic police officers have long static standing hours on duty, wear improper footwear and
have a higher BMI therefore this study was
undertaken to assess the effect of BMI and long
static standing hours duty on medial arch of foot
in traffic policemen.
MATERIALS AND METHODS
The study set up for this project was Traffic
police chowki’s in Navi Mumbai. This study is a
cross sectional survey carried out on 200 traffic
policemen of navi Mumbai excluding policemen
who were on leave or suffering from foot injuries.
The study procedure for this study was as
follows. Permission was taken to conduct
medial arch assessment for traffic policemen
through administrator, Navi Mumbai traffic
policemen department. Demographic details
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such as Gender and age were recorded and also
weight and height was taken to calculate Body
Mass Index for each individual. Weight was
taken with and without gadgets. After that
Navicular drop test was performed to assess the
medial arch of the foot.
For checking Navicular drop test, the subject is
first positioned in standing i.e weight bearing
position. Using a small rigid ruler, the height of
the navicular bone was measured from the floor
to the most prominent part of navicular tuberosity when in the neutral talar position. Again
the height of the navicular bone is measured in
sitting position i.e non weight bearing position.
The difference in measurement is the navicular
drop and drop >/= 10mm will be regarded as
pesplanus [6-8].
For statistical analysis unpaired t test was used
for Navicular distance difference between left
and right foot and Pearson’s correlation of BMI
with right foot and left foot navicular distance
difference.
RESULT AND DISCUSSION
This study was designed to assess the medial
arch of foot in traffic policemen. We had taken
permission from the DCP to conduct this study.
200 traffic policemen from various police
chowki’s in Navi Mumbai had participated in this
study.
Graph 1: Showing the Age Distribution in the study.

Graph 2: Showing the Gender Distribution in the study.
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As seen in Graph 1, it shows the age distribution in our study. Out of 200 subjects, majority
of our subjects that is 81 subjects were between
41-50 years of age. It is also seen that we had
92% of male subjects as shown in Graph 2.
We assesed their weight and height to calculate the Body Mass Index.The effect of BMI on
medial arch of foot was observed. We took
weight without and with gadgets as we observe
on duty traffic policemen have to wear the
gadgets which add weight. The mean of weight
with gadgets for the subjects was 79.73 and for
weight without gadgets was 78.16. Thus the
mean difference in the weights was 1.57kg
which is significant enough to alter biomechanics of the body.
Graph 3: Showing the Height Distribution in the study.

and transfer of force through foot. As a result
the weight bearing areas are changed. Along with
this decreased muscle strength which also
causes collapsed arches [5].
Graph 5: Reduced Navicular Distance Difference in right
and left foot.

We have used Navicular Drop Test to assess the
medial arch of foot. As seen in Graph 5, 33% of
subjects in our study had reduced navicular
distance difference in right foot whereas 34%
of subjects in our study had reduced navicular
distance in left foot. Table 1 shows that 68 and
66 subjects in our study have reduced navicular
distance difference.
Table 1: Distribution of subjects with positive navicular
distance in right and left foot.

Left Foot Right Foot
Number of subjects with positive navicular test

68

66

Percentage
34%
33%
As seen in Graph 3, the height distribution in
our subjects in centimeters. 70 subjects had a Table 2: Shows that when statistical analysis done with
height between 166-170cms and 59 subjects unpaired t test for the navicular distance difference, the
result was not statistically significant.
were between 171-175cms.
Graph 4: Showing the Body Mass Index Distribution in
the study.

Group

Right foot navicular
drop diff

left foot
navicular drop diff

Mean

7.53

7.74

SD

4.31

4.29

SEM

0.32

0.32

N

186

182

Graph 6: Pearson’s Correlation of BMI with Right Foot
Navicular distance difference.

Graph 4 shows Body Mass Index distribution in
our study. It was seen that maximum subjects
that is 110 were overweight who had BMI
between 25 and 29.9.
Studies showed that the BMI was associated
with flat foot. This can be associated with
excessive belly fat causing weak abdominals X- BMI
and in turn causing excessive lordotic posture. Y- Right foot navicular distance difference
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Statistical Analysis: Unpaired T test done for
Navicular distance difference between left and
right foot.
Pearson’s correlation was done of BMI with right
and left foot navicular distance difference as
seen in Graph 6 and 7. The value of R was 0.2131
for Graph 6 and 0.1108 for Graph 7.
Graph 7: Pearson’s Correlation of BMI with Left Foot
Navicular distance difference.

X – BMI
Y- Left foot navicular distance difference

According to Pearson’s correlation although
there was a positive correlation between BMI
and left and right foot navicular distance difference, the relation between the variables was
weak.The present study shows the effect of BMI
on Medial arch of foot, due to high BMI there is
reduced navicular distance difference.
CONCLUSION
Prevalence of flat feet was only 34%. The high
BMI has an adverse effect on the medial arch of
foot in the traffic policemen.
The conclusion of this study is that the high BMI
has an adverse effect on the medial arch of foot
in the traffic policemen. Due to long standing
static on duty hours with gadgets there is excessive pressure on the foot which can be the
reason for the reduced navicular distance difference seen in our study.
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