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Background: Increased intraocular pressure (IOP) may lead to ocular hypertension and Glaucoma.
So, it is important to identify the factors that influence the level of IOP and prevent the increased IOP.
Body
fat
mass
index
(BFMI)
is
one
of
such
factors.
Up till now only BMI was available in our armamentarium which reflected obesity in general
population. Now with newer techniques to calculate body fat percentage (BFP) and body fat mass
index (BFMI), we get a more sophisticated picture of obesity.
Methods: In this study, we want to see the relationship between intraocular pressure (IOP) and
body fat mass index (BFMI). This study was conducted over a period of 2 years and evaluation the
intraocular pressure (IOP) in men and women with respect to their body fat mass index (BFMI) was
done.
Results: This study shows a positive association between BFMI and IOP. In this study the mean IOP
of right eye is 15.30 and mean IOP of left eye is 15.08. This study includes North-Indian subjects from,
in and around Aligarh Uttar Pradesh, both males and females between the age group 29-69 years.
Conclusion: In this study the intra-ocular pressure in both eyes has statistically significant positive
correlation with body fat mass index (BFMI).
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INTRODUCTION_____________________
The Intraocular pressure is determined by the balance
between the rate of aqueous production and its outflow.1 The
intraocular pressure varies throughout the day and
intraocular pressure may fluctuate up to +/- 3.5 mmHg for
twenty-four hours cycle. The intraocular pressure usually
measures between ten to twenty-one mmHg with a mean
sixteen mm Hg.2,3 Increased intraocular pressure may lead
to ocular hypertension and Glaucoma. So, it is important to
identify the factors that influence the level of IOP and prevent
the increased IOP. BFMI is one of such factors. Various
studies have shown that obesity is an independent risk factor
for increased intraocular pressure and there is a positive
relationship with intraocular pressure.4,5 Body Fat Mass
Index: It is a method to see the adiposity of the body and it
becomes a useful tool. This index was first introduced in a
study involving nutritional assessment6 and is calculated by
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dividing the total body fat mass by square of the height. Body
mass index is calculated by dividing the total body weight by
height squared while fat mass index needs body weight,
body height and fat mass content of the person.7 Accurate
determination of obesity has become especially important
because of major health problems arise by excess adiposity.
Obesity is mainly associated with increased incidence of
cardiovascular disease, diabetes, sleep apnea, degenerative
joint disease, and solid cancers.8-11 Moreover, high obesity
prevalence could potentially result in shortened life
expectancy in the coming years 12 and excess mortality.13,14
Obesity is becoming a major health related problem. There
are many bad effects of obesity on health, and the negative
impact of obesity on the cardiovascular and other systems
are very well known.15 There are also many ocular effects of
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obesity but less documented, recently obesity has been
associated with decreased visual acuity.16 Among many eye
diseases, obesity has been associated with cataract,17-19
age-related maculopathy,20 diabetic retinopathy,21,22 and
glaucoma.23 Various studies have shown that obesity is an
independent risk factor for increased intraocular pressure
and there is a positive relationship with intraocular
pressure.24 Now with newer techniques to calculate body fat
percentage (BFP) and body fat mass index (BFMI) we get a
more sophisticated picture of obesity. There are new efforts
to properly quantify body fat in different populations.25 BMI is
generally used for the assessment of obesity and overweight,
but it does not differentiate between lean and fat body
mass.26 BFMI is directly proportional with BMI.27 The
equation to determine body fat mass index (BFMI) is BFMI =
BFM (Body fat mass in Kg)/Height (m2). In this study, we
want to see the relationship between intraocular pressure
(IOP) and body fat mass index (BFMI). To the best of our
knowledge almost no study has been done to calculate BFMI
with raised IOP, hence this study shall be unique and path
breaking to enlighten new correlations in this arena.

METHODS__________________________
This study was done in the Department of Physiology and
Department of Ophthalmology, Jawaharlal Nehru Medical
College and Hospital, AMU Aligarh from 2018 to 2020. Most
of these subjects were people living in and around Aligarh,
Uttar Pradesh, India. Random subjects with informant
consent of both male and female sex of age between 29 to
69 years were included in the study. Subjects <29 and >69
years, any known case of glaucoma, any subject who is
taking medication affecting IOP, any known case of corneal
disease like corneal scarring or corneal thinning, any known
diabetic and hypertensive case were excluded from the
study. The intra ocular pressure measurement was done by
Air Puff Non-Contact Tonopachy Nidek NT-530 P. This
machine is a combination of non-contact tonometer and
pachymeter and it measures corneal thickness corrected
intraocular pressure, using auto tracking and auto shot
technology. It quickly and accurately measures the
compensated intraocular pressures based on the central
corneal thickness. During IOP measurement, each subject
was instructed to take the sitting position and be relaxed. The
subject’s jaw was fixed on the tonometer bracket and
instructed to look at the light source in the lens with both
eyes. Also instructed to keep both eyes open naturally
without squeezing and the cornea exposed well. IOP was
measured 3 times and the mean value was taken. All
measurements were made in the order of right eye first and
then left eye. BFMI measurement was done by Bodystat
1500 MDD which is designed to provide a fast and effective
method of measuring body composition using modern
technology that is ideal for use in medical/clinical settings.
Bodystat works on principle of Bio-Electrical Impedance
Analysis, a complete analysis of body composition
comprising fat, lean weight, optimal total body weight range
and body water levels, is instantly displayed on the liquid
crystal display (LCD) screen. Some pre-requisites for the
examination were-•
NO eating or drinking 4 to 5 hours prior to the test.
•
NO exercise 12 hours prior to the test.
•
NO alcohol or caffeine consumption 24 hours prior
to the test.
•
Relaxed and cooperative subject.
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•
•

Proper posture.
Two main cable leads of the instrument (each lead
is to be inserted to the connectors at the rear of the
unit.
•
Self- adhesive disposable electrodes.
For positioning the subject, the shoes and socks were
removed, and the subject was made to lie down flat with the
arms and legs spread slightly. It was made sure that no parts
of the body were touching one another. The self-adhesive
disposable electrodes were attached to right hand and right
foot. Bodystat 1500 has two sets of main leads which are
then divided into a red and a black lead. The red leads are
connected to the electrodes just behind the finger and toe.
The black (measuring) leads are then connected to the
electrodes on the right wrist and right ankle. Switched
BODYSTAT 1500MDD unit on, entered the subject data like
gender, age, height, weight and activity level, then connected
the unit with all the four surface electrodes with the subject
being in supine position, after those results were displayed

RESULTS___________________________
120 normal subjects were taken, both male and female
subjects between age of 29-69 years were included in the
study. Among them 60 were males and 60 were females.
Mean age of males was 48.22 ± 10.35 and mean age of
female was 45.97 ± 9.42. Mean age of total subjects was
47.09 ± 9.92. The distribution of subjects according to age
and gender is shown in table 1. All subjects were married and
25% of subjects (30) were from rural area and 75% of
subjects (90) were from urban area.
Table 1: Distribution of subjects according to age and gender
AGE GROUP

MALE

FEMALE

TOTAL

31-40

18

23

41

41-50

16

18

34

51-60

20

14

34

61-70

6

5

11

TOTAL

60

60

120

The body fat mass index (BFMI) of all subjects were
recorded. Body fat mass index (BFMI)=Body fat mass (BFM)
in Kg/ Height (m2). Mean BFMI of all the subjects was 7.80 ±
3.35. In our subjects BFMI ranges between minimum of 2.10
to maximum of 19.10.
Table 2: Mean Body Fat Mass Index (BFMI) of the Subjects
BFMI
MEAN

7.80

STDEV

3.35

MINIMUM

2.10

MAXIMUM

19.10

Intraocular pressure was recorded by using non-contact
tonometer on both eyes. Mean IOP of right eye is 15.30 ±
2.99 and Mean IOP of left eye is 15.08 ± 2.61 mmHg. IOP
ranges between 10-21 mm Hg with a mean 15- or 16-mm Hg
± 3.5 mm Hg.
Correlation was done between IOP of both sides and BFMI
by Spearman correlation test as shown in graph 1 and graph
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2. There is significant correlation between the IOP and BFMI
as depicted in table 3.
Table 3: Correlation between IOP and BFMI
BFMI

IOP (R)

IOP (L)

Significant (r = 0.48)

Significant (r = 0.46)

Graph 2-Correlation between IOP Left eye and BFMI

Graph 2-Correlation between IOP Left eye and BFMI
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present study. In this study BFMI was taken with the help of
BODYSTAT-1500MDD and among 60 male subjects 26 are
having normal BFMI and 34 males have increased BFMI.
Among 60 female subjects 20 females have normal BFMI
and 40 females have increased BFMI. In the study according
to Spearman correlation test there is significant positive
correlation between body fat mass index (BFMI) and
intraocular pressure (IOP) of right eye (r = 0.48) & body fat
mass index (BFMI) and intraocular pressure (IOP) of left eye
(r = 0.46). This can be due to excessive orbital fatty tissue
causes decrease in aqueous humour outflow facility due to
increased resistance on episcleral veins and ultimately
increasing intraocular pressure.35 Just as BMI is useful in
evaluating the excess or deficit in body weight of individuals
of different heights, the body fat mass index (BFMI; kg/m2) is
potentially useful in evaluating body composition.36 The body
mass index (BMI) is the addition of body fat mass index
(BFMI) and fat free mass index (FFMI)37 but use of BFMI is
much more appropriate for the assessment of body adiposity.
The body mass index (BMI) and body fat mass index (BFMI)
are very similar in diagnosis of obesity, but body fat mass
index is more accurate index because it also takes account
of body composition. As no study was available showing
relationship of IOP with body fat mass index (BFMI), so
further large multicentric studies with larger number of
subjects are needed to establish and extend our findings as
body fat mass index (BFMI) would be better parameter to see
the relationship between IOP and obesity because it includes
total weight of fat in body in comparison to BMI which
includes total body weight.

CONCLUSION_______________________
DISCUSSION________________________
This study was conducted over a period of 2 years and
evaluation of the intraocular pressure (IOP) in men and
women with respect to their body fat mass index (BFMI) was
done. Most published studies on IOP and its association with
obesity have been done on American and European
populations and just a few on Asians. This study includes
North-Indian subjects from, in and around Aligarh Uttar
Pradesh, India, both males and females between the age
group 29-69 years. Some previous studies showing positive
correlation between IOP and BMI28 showed a significant
increase in IOP with increasing obesity,29 showed that in both
sex increased BMI was positively associated with higher IOP
and BMI and IOP are definitely related, A Korean study
showed the associations of change in adiposity markers such
as body mass index (BMI), waist circumference, and percent
fat mass with change in intraocular pressure (IOP) and found
positive association of adiposity with intraocular pressure.30
Another study31 showed a significant positive relationship
(p<0.001) between BMI and intra-ocular pressure. A study
conducted cross-sectional comparison to determine the
relationship of intraocular pressure (IOP) with body mass
index (BMI) and found
a positive relationship between
intraocular pressure and body mass index in both genders.32
Another study33 showed a strong positive relationship
between intraocular pressure and body mass index. Body fat
mass content is an important factor in the comparison
between BMI and BFMI. The body mass index (BMI) and
body fat mass index (BFMI) are very similar in diagnosis of
obesity but body fat mass index is more accurate index
because it also takes account of body composition.34 So
BFMI was considered to know the correlation with IOP in the
International Archives of BioMedical And Clinical Research

Intra-ocular pressure in both eyes has statistically significant
positive correlation with body fat mass index (BFMI). We can
take these parameters for taking care of intraocular pressure
of eyes as increased IOP is one of the important risk factors
for glaucoma. It could be used in the early screening of
glaucoma. The people may be advised to keep BFMI under
normal limits, which will be helpful to keep their intra-ocular
pressure (IOP) also normal and this will prove to be beneficial
for their eyes in future.
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