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Background: Overweight and obesity has been seen as a rising problem in India and around the world
commonly in school and college going students at a very young age. The objective of the study is to find the
relation of body mass index with balance and functional mobility and to enable the associated professionals to
know better the consequences that can be caused by increase in the weight of an individual.

Methods: A total of 100 subjects (65 females and 35 males) were randomly recruited based on the inclusion
and exclusion criteria. They were divided into 3 groups on the basis of their MI as underweight, normal and
overweight. Unilateral leg stand, tandem stand, sit to stand and timed up and go tests were assessed for each
participant and the values were recorded.

Results: Results show that increase in weight has a positive relation with poor balance and functional mobility
in college students. Individuals falling under underweight and normal BMI showed good test results that
indicated good balance and mobility than compared to overweight individuals who had poorer results.

Conclusion: Increase in body mass index has a positive effect on balance and functional mobility as the
population falling under overweight BMI had poorer values for balance and mobility tests as compared to the
individuals who had underweight and normal BMI.
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teens fall under the category of obesity and
5% of total population of the country is facing
obesity [3].
Body mass index is the most widely and
commonly used tool to classify weight in
adults. Also known as Quetelet’s index it is
calculated by measuring height and weight of
individuals in meters and kilograms
respectively and dividing weight by height
square. It has been stated as a reliable
indicator of weight alterations in adults [4].

Overweight and obesity has been seen as a
rising problem in India and around the world
commonly in school and college going students
at a very young age [1]. Increase in weight is
often neglected which leads to growth in
number of people affected by obesity. This
often leads to prevalence of non-communi-
cable diseases further creating several
socioeconomic issues acts as a burden to
public health [2]. In India alone 14.4 million
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Bmi has been used as an easy and inexpen-
sive tool that can be used by anybody. It is
used for diagnosing obesity and overweight
in individuals and further assisting in keeping
a check on weight. Added benefit of using BMI
is that in majority population once the height
ceases only alterations are seen in the weight
which causes change in the body mass index.
Therefore, it is considered the best tool for
keeping track of weight in individuals [5].
Balance is defined as the process that helps
to maintain the centre of gravity of the body
over the base of support [6].
Maintaining stable balance requires constant
adjustments that are provided by positioning
of the joints and regular muscular activity. Bal-
ance is also altered by musculoskeletal and
nervous system diseases. To maintain postural
balance requires sensory detection of body’s
movements, sensory motor integration in the
central nervous system and appropriate
motor response. Position of the body is guided
by visual, vestibular and somatosensory
functions [7]. Accumulation of adipose tissue
and increase in body mass index can cause the
decrease in balance and becomes contribut-
ing factor for falls and loss of stability [8].
Functional mobility is defined as the
individuals are able to perform in the given
environment so as to participate in the
activities of daily living and to move around.
These movements include walking, standing,
climbing, bending etc. [9].
Several previous literatures suggest that high
BMI has positive relation with disability and
impairment of physical functioning leading to
increased falls. Obesity has shown strong as-
sociation with  reduced mobility, increased
falls and postural sway [10].
This information of relation of body mass
index with balance and functional mobility will
enable the associated professionals to know
better the consequences of increased weight
[11]. This relation would enable physical thera-
pists in determining if it is necessary to give
any alterations and measures for individuals
who are obese [12].
In a scenario where obesity has become so
prevalent, role of physiotherapists becomes

an important part in this. Physical therapists
being first line providers of health services
have several roles to play in managing the
health and needs of people facing obesity. To
provide rehabilitation and manage individu-
als who are overweight or obese, physical
therapists should learn to use and implement
the weight reduction measures [13].
The study was necessary so as to find the
co- relation of BMI with balance and functional
mobility and to rule out the ways how health
can be promoted in individuals by making
them aware of their health and further
decrease the risk of disability in young
population. Also, this information would
enable the health professionals to be more
aware about the functional consequences of
excess weight. This would also help to
determine if it is necessary to alter the tests
and measures for people with different BMI.

METHODOLOGY

The present study was carried out in Noida
with a total of 100 participants (65 females
and 35 males). The participants were divided
into 3 groups based on their BMI as
underweight, normal and overweight. Subjects
who were aged between 18- 28 years, had BMI
ranging from 16 to 30, both males and females
and with normal cognitive functions were
selected. Additionally, subjects who had any
neurological condition, musculoskeletal
condition, lower extremity fractures, vertigo
and involved in either yoga or gym were
excluded from the study. Prior to the study
each subject was informed about the proce-
dure of the study and also a written informed
consent was received.
Procedure: Each subject was made to perform
4 tests for the assessment of balance and func-
tional mobility. Tests included for balance and
mobility were the unilateral stance test, tan-
dem stance test, timed up and go test and sit
to stand test.
For unilateral leg stance, participants were
made to stand in open space on clear floor
and were asked to stand unassisted with one
leg off the floor. Once the person was ready in
comfortable position, the timer was started
and the participant was asked to maintain the
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position for as long as he could. Time was
stopped when person got tired or the leg that
was off the ground touches the floor [14].
For tandem stance test participants were made
to stand in an open area on clear floor. One
foot was placed in front of the other with the
heel of the foot touching toes of other foot.
The participant was asked to maintain the
position for as long as he could. Time was
stopped when the person got tired or
when he could not further maintain the
position [15].
For Time up and go test, the participant started
the test in a seated position. The patient was
asked to stand from the chair, walk the dis-
tance of 3 m that was marked on the floor,
turn, walk back to the chair and sit down. Time
was stopped when the patient sits back [16].
For sit to stand test, participants were made
to stand in front of a chair. The participant
sits in the middle of chair with back straight
and feet shoulder width apart to maintain
balance and were instructed to sit and stand
five times with the arms crossed and in front
of the chest [17].
The values for each test were noted for every
participant.

Characteristics

Males= 35 Females=65
Age
Height (centimeters)
Weight (kilograms)
BMI (kg/m^2) 22.3

N=100
Mean

Total Subjects

21.25
164.07
60.24

Table 1: Mean values of Population Demographics

The values for the tests were compared using
Pearson correlation coefficient and r value was
calculated. To test the significance, the P value
was checked with P=0.05. The result shows a
significant relation in obese and normal
population whereas the relation in non-sig-
nificant for underweight and normal
population.
Statistical Analysis:  The statistics collected are
presented as mean and standard deviation.
The values for the tests were compared using
Pearson correlation coefficient and r value was
calculated. To test the significance, the P value
was checked with P=0.05 to find the relation

of BMI with balance and functional mobility
for the data.

Unilateral Leg Stand
RESULTS

Table 2: Relation of underweight with obese normal
individuals.

BMI Mean
Unilateral 
leg stand

R value P- value
Significant 
difference

Underweight, 
Normal

19.95 139 0.07 >0.05
Non-

significant

Obese, Normal 24.5 101.3 0.6 <0.05 Significant

The table 2 illustrates the relation of values
of underweight and normal individuals with
the values of obese and normal individuals for
one leg stand test. Underweight and normal
population have P >.05 and is non-significant
whereas group of normal and overweight
population have P value <.05 which indicates
significant results.
The results reveal that increased BMI makes
unilateral leg stand values poorer in
overweight individuals as compared to
underweight and normal individuals who has
good balance and mobility falling in normal
ranges.

Underweight, 
Normal

19.9 235.2 0.05 >0.05
Non-

significant

Obese, Normal 24.5 157.1 0.58 <0.05 Significant

BMI Mean R Value P- Value
Significant 
Difference

Tandem 
Stance

Tandem Stance
Table 3: Relation of underweight with obese normal
individuals.

The table 3 illustrates the relation of values
of underweight and normal individuals with
the values of obese and normal individuals for
tandem stand test. Underweight and normal
population have P>.05 and is non-significant
whereas group of normal and overweight
population have P value <.05 which indicates
significant results.
The results reveal that people with increased
BMI had poorer test values for tandem stance
as compared to underweight and normal
population who had good balance and
mobility falling in normal ranges.
Sit To Stand

Table 4 illustrates the relation of underweight
and normal population and overweight and
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normal population for sit to stand test.
Underweight and normal population have
P>.05 and is non-significant whereas group of
normal and overweight population have P
value <.05 which indicates significant results.
The results reveal that people with increased
BMI had poorer test values for sit to stand
test as compared to underweight and normal
population who had good balance and mobil-
ity falling in the normal ranges.

Table 4: Relation of underweight with obese normal
individuals.

BMI Mean Sit To Stand R Value P Value
Significant 
Difference

Underweight, 
Normal

19.9 11.9 0.24 >0.05
Non-

significant

Obese, Normal 24.5 10.2 0.56 <0.05 Significant

Timed Up and Go.

BMI Mean
Time Up 
and Go

R Value P- Value
Significant 
Difference

Underweight, 
Normal

19.9 8.4 0.24 >0.05
Non-

significant
Obese, 
Normal

24.5 9.8 0.69 <0.05 Significant

Table 5: Relation of underweight with obese normal
individuals.

Table 5 illustrates the relation of underweight
and normal population and overweight and
normal population for time up and go test.
Underweight and normal population have
P>.05 and is non-significant whereas group of
normal and overweight population have P
value <.05 which indicates significant results.
The results reveal that people with higher BMI
had poorer test values for time up and go test
as compared to underweight and normal
individual who had good balance and
mobility falling in normal ranges.

DISCUSSION

The observed relationship between balance
and functional mobility indicated that as BMI
of the individual increased, both balance and
functional mobility became poorer.
For test 1 i.e. unilateral leg stand underweight
and normal population showed good balance
and functional mobility with the values falling
over the normal range of more than 10
seconds. Both the groups had quiet similar
results in respect to each other, whereas
overweight and normal population had
varied results that were noted as reduced
number of seconds that affected their balance
and functional mobility [19].
Similar pattern of results was noted for other
three tests that were tandem stand, sit to
stand and time up and go test where
underweight and normal population had good
balance and mobility with normal values of
30 seconds, 12 seconds and 12 seconds
respectively. Overweight population had
poorer test results that showed to hamper
their balance and functional mobility [19].
Therefore, alteration in the test results for the
three categories of BMI indicated high risk of
impaired balance and functional mobility with
increased BMI which could make these indi-
viduals more prone to falls and also make
them fall prey to all the ill effects of increased
weight in the near future [20].
Increased weight has also shown a relation
with increased risk of developing certain
diseases and decreased physical activity
levels. Both these factors are considered to
have negative relation with balance and
functional mobility. Also, in the current study
individuals who were overweight were less
likely to engage into any sort of physical
activity than compared to underweight and
normal individuals [21].
Therefore, these individuals should be advised
by their health care professionals to try and
engage in more and more physical activity for
the purpose of reducing the excess weight and
reducing risk of disease or any impairments
[20,22].
The study had some limitations as well. Firstly,
sample size of only 100 individuals was
considered for the study and age group was

While examining balance and functional
mobility in college going students altered
results were found for the three groups of
BMI – underweight, normal and overweight.
Population falling under underweight and nor-
mal BMI had similar results that were within
the normal ranges of each test whereas nor-
mal and overweight population had values
that were falling out of the normal ranges and
showed reduced balance and functional mo-
bility [18].
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restricted to 18 to 28 years. Also, study
included a greater number of female subjects
than the male subjects. The results might have
been differed if the following limitations were
altered.

CONCLUSION
The study concluded that increase in body
mass index had a positive effect on balance
and functional mobility as the population
falling under overweight BMI had poorer
values for balance and mobility tests where
as individuals falling under underweight and
normal BMI had normal test values which
indicated good balance and functional
mobility.

Funding: The study has no funding from any
organization.

Conflicts of interest: None
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