L
- S— Asian Journal of Research and Reports in Ophthalmology

Rexcaarch and Reporis
it Ophthalimology

3(4): 52-57, 2020; Article no. AJRROP.62429

Relationship between Body Mass Index and
Intraocular Pressure: Correlational Study

P. Thenmozhi' and T. Bhuvaneshwari’

"Saveetha College of Nursing, SIMATS, Chennai, Tamil Nadu, India.
Authors’ contributions

This work was carried out in collaboration between both authors. Author PT designed the study, wrote
the protocol, performed the statistical analysis and wrote the first draft of the manuscript. Author TB
reviewed the related literatures, collected the data and analyzed of the data. Both authors read and

approved the final manuscript.

Article Information

Editor(s):

(1) Dr. Iman Mohammed Magdy Eissa, Cairo University, Egypt.

(2) Dr. Achyut Narain Pandey, Veer Chandra Singh Garhwali Govt. Institute of Medical Science & Research (VCSGGMC),
India.

(3) Dr. Panagiotis Tsikripis, University of Athens, Greece.

Reviewers:

(1) Hadjadj Soumia, University of Kasdi Merbah, Algeria.

(2) Dennis, Amaechi, Veritas University, Nigeria.

Complete Peer review History: http://www.sdiarticle4.com/review-history/62429

Received 02 September 2020
Accepted 07 November 2020
Published 28 November 2020

Original Research Article

ABSTRACT

Introduction: Obesity is the most serious public health problem. Obesity is one of the major
modifiable risk factors for the increased intraocular pressure and glaucomatous progression. Hence
the study was conducted with the aimed to correlate the body mass index with intraocular pressure
among patients attending ophthalmic OPD.

Materials and Methods: Correlational design was employed with 60 samples who matched the
inclusion criteria were selected by convenience sampling technique. Demographic variables were
collected by using multiple choice questionnaires followed by Height and weight was checked to
calculate body mass index. Based on that samples were characterized the level of obesity.
Intraocular pressure measured and recorded. The data were tabulated and analyzed by descriptive
and inferential statistics.

Results: The finding of the study reveals that there is a significant positive correlation between the
body mass index and intraocular pressure.

Conclusion: Obesity related glaucomatous progression may be prevented in the initial stage itself
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pressure.

by controlling the weight through modification in life style, dietary pattern, exercise, and lipid
lowering agents and periodical ophthalmic examination especially measuring the intraocular

Keywords: Body mass index; glaucomatous progression; intraocular Pressure; obesity; ophthalmic.

1. INTRODUCTION

Obesity is the most serious public health problem
which causes severe and serious illness. The
worldwide prevalence of obesity nearly ftripled
between 1975 and 2016. In 2016, more than 1.9
billion adults aged 18 years and older were
overweight. Of these over 650 million adults were
obese [1]. Obesity is the major risk factor for
many systemic diseases like hypertension and
diabetes. It has been linked to a multitude of
health conditions including diabetes,
hypertension, ischaemic stroke and heart
disease, different types of cancers, osteoarthritis,
and reproductive conditions [2]. Hypertension [3]
and diabetes mellitus [4] are very common in
obese patients and are established risk factors
for increased intraocular pressure (IOP). It is also
risk for eye diseases like glaucoma, cataract, age
related macular degeneration [5]. Increased IOP
is the most important modifiable risk factor for the
development and progression of glaucomatous
optic neuropathy and glaucoma progression [6].
Obesity results in an increase in IOP, it is
because of an excessive intra-orbital fat tissue
this causes increase in an episcleral venous
pressure which decreases aqueous outflow,
obesity also increases blood viscosity through
increasing red blood cell, hemoglobin and
hematocrit, and this causes resistance to
aqueous outflow through episcleral vein [7].
Glaucoma is usually classified into several
categories with commonest and most epidemic
one being primary open angle glaucoma (POAG)
[7]. POAG can be induced due to multiple factors
such as changes in IOP, body mass index (BMI)
and diabetes...etc. [8]. The development and
progression of open angle glaucoma have been
linked with increase in IOP [9]. Previous studies
have found proven an association between the
IOP and BMI [10,11]. A recent review concluded
that there is an association between higher BMI
and higher IOP in adults [12]. Hence the present
study was conducted with aim to correlate the
BMI with 10P.

2. MATERIALS AND METHODS

Non-experimental - correlational research design
was adopted to conduct the present study after
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obtaining formal permission from the opthal OPD
of Saveetha Medical College and Hospital in
Tamilnadu, India with 60 samples. The
investigators selected the samples according to
convenient of the investigators and met the
inclusion criteria were selected by using non
probability convenience sampling technique. The
inclusion criteria were both male and female
patients with the age group between 20 — 60
years, BMI was 225 kg/m2, intraocular pressure
more than 22 mm of Hg, and patients having any
underlying ophthalmic pathologies, or the
presence of neurological, and endocrine
disorders were excluded from the study. The tool
used for the study was questionnaire related to
demographic variables, digital scale, stadiometer
and Tonometer. Demographic variables were
collected by interview method by using multiple
choice questionnaires. Followed by height and
weight was checked by using standardized and
calibrated digital scale and stadiometer. The BMI
was calculated by using the formula BMI = kg/m2
where kg is weight in kilograms and m? is height
in metres squared and classified the obesity
according to the World Health Organization
Guidelines [13]. The participants were classified
as underweight (<18.5 kg/m2), normal weight
(18.5-24.9 kg/m2), pre-obesity (25-29.9 kg/m2),
and obese (230 kg/m2). Intraocular pressure was
measured by applanation tonometer. They were
assured about their confidentiality and anonymity
throughout the study. The collected data
prepared for analysis using Microsoft excel and
were analysed by wusing descriptive and
inferential statistics. SPSS 16 version of the
software was employed for the determination of
Pearson's correlation coefficient to correlate the
body mass index with intraocular pressure. P
values less than 0.05 were considered
statistically significant.

3. RESULTS

The findings of the current study reveal
that the majority of the samples were in the age
group of 40-50 years and 52% were male, 47%
were completed graduation, 70% were non-
vegetarian, 33% were having a history of
diabetes mellitus and 23% had hypertension
(Table 1).
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Table 1. Frequency and percentage distribution of demographic variables of patients attending

opthal OPD

Demographic Variables Frequency %
_Age in Years

20-30 13 21.7

30-40 23 38.3

40 - 50 24 40

Gender

Male 31 51.7

Female 29 48.3

Educational Status

Primary school 16 26.7

Secondary school 16 26.7

Graduation 28 46.6

Dietary Pattern

Vegetarian 18 30.0

Non-vegetarian 42 70.0

Occupation

Government 23 38.3

Private 37 61.7

Unemployed - -

Presence of Diabetes Mellitus

Yes 20 33.3

No 40 66.7

Presence of Hypertension

Yes 14 23.3

No 46 76.7
Out of 60 samples, 10 (16.67%) were in pre likely contributes to further impairment in

obesity, 5 (8.33%) were in class | obesity,
39(65%) were in class Il obesity, and 6 (10%)
were in class Ill obesity as depicted in Table 2.

The below Table 3 shows that, most of them
41(68.33%) had IOP and 19(31.67%) had IOP
above normal.

The Table 4 shows the mean score of IOP was
23.19%£1.92 and the mean score of BMI was
31.84+2.01. The calculated Karl Pearson’s
Correlation value was R = 0.42 which clearly
infers that there is a statistically significant
positive correlation between IOP and BMI.

4. DISCUSSION

Glaucoma is one of the leading causes of
blindness which is a group of eye conditions that
damage the optic nerve due to dysfunctional
regulation of ocular blood flow. Evidence
suggests that impaired vascular autoregulation
renders the optic nerve head susceptible to
decreases in ocular perfusion pressure,
increases in IOP, and/or increased local
metabolic demands. Ischemic damage, which
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autoregulation, results in changes to the optic
nerve head consistent with glaucoma [14]. BMI in
one the risk factor closely relate with
dysfunctional vascular regulation [15]. Hence the
current study was conducted to correlate the
body mass index with IOP with 60 samples for
the period of one month as ophthalmic OPD. It is
observed that 10 (16.67%) were in pre obesity, 5
(8.33%) were in class | obesity, 39 (65%) were in
class Il obesity, and 6 (10%) were in class llI
obesity. 19 (31.67%) of the 60 participants had
increased |IOP with the mean value of 23.19. It is
also found that there is a statistically significant
positive correlation of increased BMI with
increases IOP. The finding of this study is
consistent with the study conducted by Louisraj
et al. [16], who observed that ninety-four (47%)
of the 200 participants had a normal BMI, 67
(33.5%) were overweight, and 33 (16.5%) were
obese and also observed that an increase in BMI
being positively associated with an increase in
IOP in both men and women. Similarly, study by
Cohen et al. [17], conducted a retrospective
cross-sectional analysis of a database from a
screening center in Israel which assessed 18,575
subjects and concluded that obesity, is an
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Table 2. Frequency and percentage distribution of BMI among patients attending opthal OPD

Body Mass Index Frequency %
Pre-Obesity (25.0-29.9) 10 16.67
Obesity Class | (30.0-34.9) 5 8.33
Obesity Class | (35.0-39.9) 39 65.00
Obesity Class Il (Above 40) 6 10.00

Table 3. Frequency and percentage distribution of IOP among patients attending opthal OPD

Intraocular Pressure Frequency Percentage
Normal (12 — 21 mmHg) 41 68.33
Above normal (=22 mmHg) 19 31.67

Table 4. Correlation of BMI with IOP and among patients attending opthal OPD

Variables Mean S.D Karl Pearson’s Correlation Value
IOP 23.19 1.92 R=0.421
BMI 31.84 2.01 P=0.049

df=59

S

S — Significant, df- Degrees of freedom

independent risk factor for increasing IOP in both
men and women. Albuquerque et al. [18], have
conducted a study to evaluate the association
between BMI and IOP among children and found
that no correlation between BMI and IOP in
children [18]. This finding is contrasted with
current study findings, hence further study may
be recommended among children. A
prospective observational study conducted by
Megan et al. [19], to evaluate the correlation
between BMI and IOP after adjusting for risk
factors and concluded that no significant
correlation was found between IOP and
BMI at the sitting position, whereas in
supine IOP was statistically correlated with
higher BMI, however the clinical significance is
unknown. The current study observed the IOP
while in sitting position. The findings of the study
by Ajay et al. [20], revealed that IOP was
positively correlated with BMI however, the
clinical significance cannot be confirmed by the
minor deviation in the IOP as well as BMI of the
participants. Danish et al. [21], who proved that
increase in BMI is strongly associated with an
increase in IOP from the observation 300
patients examined in the out-patient department
of Ophthalmology. It was found that BMI strongly
correlated with anterior chamber depth and
IOP and also, the degree of obesity was found
to be a significant factor. Hence this study
finding is accepts the hypothesis with the other
previous study finding, however this study is

55

recommended to measure other corneal
parameters associated with glaucomatous optic
neuropathy.

5. CONCLUSION

The Current study concludes that the body mass
index has an impact on increased IOP. Obesity
related glaucomatous progression may be
prevented in the initial stage itself by controlling
the weight through modification in life style,
dietary pattern, exercise, and lipid lowering
agents. Weight reduction measures have to be
insisted by the health care personnel to the
patients attending in ophthalmic OPD. Obese
patients being examined the eye especially
assessing the intraocular pressure along with
other systemic examination as a part of routine
health check-up.
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