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ABSTRACT

Background: The objective of this study was to study the effect of increased adiposity on Ocular Perfusion Pressure (OPP) and
its relation with obesity indices.

Methods: The study included 82 subjects grouped into two based on their Body Mass Index

(BMI) as obese group (n=41) and Normal group (n=41). Blood Pressure was measured using sphygmomanometer. Mean
Arterial Pressure (MAP) was calculated. Intraocular Pressure (IOP) was recorded using Schiotz indentation tonometer after
anaesthetizing the cornea with 2% paracaine solution. OPP was calculated as 2/3 the MAP minus IOP, Systolic Ocular Perfusion
Pressure (SOPP) was calculated by Systolic Blood Pressure minus IOP and Diastolic Ocular Perfusion Pressure (DOPP) was
calculated by Diastolic Blood Pressure minus IOP. Statistical analysis was performed using the SPSS version 19.

Results: Resting mean SBP, DBP, MAP, IOP, OPP, SOPP & DOPP were significantly higher (p<0.05) in the obese group. IOP,
OPP, SOPP & DOPP were significantly positively correlated with all the obesity indices. BMI was the most important individual
parameter in prediction of IOP where as WHR & WC was the major predictors for OPP, SOPP and DOPP.

Conclusions: The study thus shows that Ocular perfusion pressures were significantly affected by the increase in adiposity in
young adults
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INTRODUCTION

Obesity is characterized by the accumulation of excess
adipose tissue and can occur as a result of white adipose
tissue enlargement, caused by adipocytes hyperplasia
and/or hypertrophy'. Obesity is a complex condition re-
sulting from the interplay among genetics, environment,
and lifestyle?. The prevalence of obesity has increased
dramatically as a result of our modern lifestyle and is one
of the most important targets of public health programs
and its associated pathological conditions®.

The normal functioning of tissues depends on the main-
tenance of an adequate perfusion, with sufficient blood
flow. Presence of ample perfusion pressure is necessary
to meet tissue needs and this requires a balance between
arterial and venous blood pressure*. Ocular Perfusion
Pressure (OPP) is expressed as the difference between
the arterial BP and the intraocular pressure (IOP), which
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is considered a substitute for the venous pressure. The
perfusion pressure equals 2/3 the Mean Arterial Pressure
(MAP) minus IOP °. Alterations in ocular perfusion could
cause ischemia and thus reduced perfusion of tissues in
the optic nerve can have deleterious effects®*.

The relationship between obesity and hypertension is
well established both in adults and children®’. Obese in-
dividuals exhibit higher blood pressure levels than non
obese individuals even in the normotensive range. Thus
the combination of obesity and hypertension increases
the risk of cardiovascular diseases 8. Obesity is charac-
terized by increase intraorbital fat and episcleral venous
pressure which may contribute to increase in IOP?% 1,
High IOP is a major risk factor for glaucoma and is re-
lated to optic nerve damage even in case of normal pres-
sure glaucoma !'. Hence we hypothesize that variation in
MAP & IOP can lead to variation in OPP in obese persons.
Thus this study was undertaken to know the effect of

Rajalakshmi R., JSS Medical college, constituent college of JSS University, Mysore, KA, India.

Received: 09.01.2015 Revised: 29.01.2015

Accepted: 13.02.2015

L™ 1ntJ Cur Res Rev | Vol 7 » Issue 4 - February 2015 ke i i n . o
Int J Cur Res Rev | Vol 7 « Issue 4 - February 2015



Rajalakshmi et. al.: Effect of increased adiposity on ocular perfusion pressure in young adults

obesity on OPP and to evaluate the independent associa-
tion of obesity indices with OPP in healthy young adults
of Indian population.

MATERIALS AND METHODS

This is a comparative study done on the first year medi-
cal students (n = 150). Subjects were screened using a
questionnaire which included inclusion and exclusion
criteria’s and by physical examination for their age, his-
tory of hypertension, cardiac or pulmonary diseases, eye
disorders, other factors affecting IOB smoking and con-
sumption of alcohols. The weight, height Waist Circum-
ference (WC) and Hip Circumference were measured for
each subject. BMI was calculated as weight (kg) / height
(mt)? and Waist Hip Ratio (WHR) was computed. Sub-
jects fitting the inclusion and exclusion criteria’s (n =
115) were considered for the study. Overweight subjects
(n=15) and subjects with refractive errors (n=20) were
excluded.

Subjects were divided into two groups depending on BMI
cut off for Indian population. Study group was formed
by obese subjects with BMI = 25 Kg.m? (n = 41) and
Control group was formed by normal weight subjects
with BMI 18.5 to 22.9 Kg.m? ( n=41). Out of 74 nor-
mal weight subjects 41 were selected randomly by using
random number table. Thus the study consisted of two
group’s namely Normal Weight (NW) and obese groups.
This sample size was estimated to be enough to detect a
clinically relevant difference of 10% in the parameters
under study at 5% level of significance with 80% power.
The study was approved by the Ethical committee of In-
stitution. Subjects were informed about the purpose of
the study, the study protocol and the informed consent
was obtained.

Study was carried out in the research laboratory in the
department between 3 to 5 PM by a single observer in a
quiet room. Subjects were briefed again about the exper-
iment protocol and were allowed to relax for 10 minutes.
Systolic and Diastolic Blood Pressure were measured in
sitting posture with a standard mercury sphygmoma-
nometer. Pulse Pressure (PP) and Mean Arterial Pressure
(MAP) were calculated. IOP was recorded using Schiotz
indentation tonometer after anaesthetizing the cornea
with 2% paracaine solution. OPP was calculated 2/3
the MAP minus IOB Systolic Ocular Perfusion Pressure
(SOPP) was calculated by SBP minus IOP and Diastolic
Ocular Perfusion Pressure (DOPP) was calculated by DBP
minus IOP

Descriptive statistics with mean and Standard Deviation
(SD) were calculated. Inferential statistical analysis In-
dependent sample t-test, Pearson’s correlation and re-
gression analysis were performed using the SPSS version
19. p Value < 0.05 are considered to be significant.

RESULTS

The study included 82 young adults in the age group of
18 to 21 yrs (obese group n=41 & NW group n=41). The
physical characteristics of the two groups are represent-
ed in Table 1. There was significant difference in Weight,
BMI, WC, HC & WHR between the two groups. Age and
Height showed no significant difference between the two
groups.

Resting mean level of SBE DBP & MAP among obese
young adults was significantly higher (p<0.05) as com-
pared to the normal weight group (Table 2).

MIOB MOPE MSOPP & MDOPP were significantly higher
in the obese group when compared to normal weight
group (Table 3). Pearson’s correlation analysis (Table 4)
showed that MIOB MSOPP & MDOPP were significantly
positively correlated with all the obesity indices whereas
MOPP was significantly positively correlated with BMI,
WC & WHR. Table 5 shows results of simple linear regres-
sion analysis for MIOB MOPE MSOPP & MDOPP which
was significantly correlated with obesity indices. BMI was
the most important individual parameter in prediction of
MIOP where as WHR & WC was the major predictors
for MOPE MSOPP and MDOPP. On multiple regression
analysis it was found that the significant obesity indices
taken together were responsible for 69.95% of variation
of MIOPB 11.46% of variation of MOPE 23.84% of varia-
tion of MSOPP and 18.41% of variation of MDOPP

DISCUSSION

The present study reports the mean ocular perfusion
pressures in obese young adults and its association with
different obesity indices. Ocular perfusion pressure is a
delicate balance between IOP and blood pressure. Lower
ocular perfusion pressure is associated with an increased
risk of the development of open-angle glaucoma as well
as its progression > 1213, High systemic blood pressure is
also related to an increased risk of glaucoma * 1>, Obe-
sity is a risk factor for systemic hypertension as well as
ocular hypertension >7%1°, While there have been a large
number of studies that have examined the effect of obesi-
ty on IOP and on blood pressure, the two components of
OPB the present study is first of its kind to show the rela-
tionship between obesity and OPP in Indian population.

The present study shows that obese young adults have
higher ocular perfusion pressures, IOP and blood pres-
sure than the normal weight young adults. MDOPP was
more significantly increased when compared to MSOPP
Even though there was increase IOP which reduces the
ocular perfusion pressure, the MOPP was higher in obese
young adults. This increase in MOPP could be due to in-
crease in mean arterial pressure in obese persons and
this is also supported by the fact in our study that MOPP
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was more significantly positively correlated with MAP (r
= 0.80) than with MIOP (r = 0.16).

Our findings are consisted with an earlier population
based studies which showed a correlation between high-
er body mass index and a reduced incidence of Open An-
gle Glaucoma (OAG) due to increase in ocular perfusion
pressures in these persons '® . In a study by L. Y Yip et
al, women and people with lower BMI had low perfusion
pressure and this was consistent with a vascular dysregu-
lation mechanism '8 But a study by Kardaq et al have
reported that subjects with higher BMI have decreased
Ocular perfusion amplitude values indicating decrease in
choroidal perfusion and ocular blood flow. But in their
study, there was no difference in systolic and diastolic
blood pressures between the groups !°. One study by
Zheng He et al have shown that the susceptibility of reti-
nal perfusion to IOP challenge can be partially amelio-
rated by acute high Blood pressure, and exacerbated by
low Blood pressure 2.

This study also analyzed the relationship between ocu-
lar perfusion pressures and different obesity indices. BMI
indicates the overall obesity where as WC, HC & WHR
indicates central obesity. In the present study MOPP was
significantly positively correlated with BMI, WC & WHR
but the association was more significant with central
obesity parameters. MSOPP and MDOPP was signifi-
cantly associated with all the obesity indices including
hip circumference, again the association was better with
central obesity. Regression analysis showed that BMI was
the most important individual parameter in prediction
of MIOP where as WC, HC & WHR were the major pre-
dictors for MOPB MSOPP and MDOPP. Thus the study
shows that increase in adiposity affects the ocular perfu-
sion pressures by both, influencing the IOP and BP

Clinical implementation of this study is that, in obesity
elevated IOP is a risk factor for glaucoma and may re-
duce nutrient availability by decreasing ocular perfusion
pressure. However, higher OPP in obese persons due to
increase in systemic blood pressure may provide protec-
tion against IOP elevation and decrease the risk of Glau-
coma. On the other hand, systemic hypertension may be
complicated by vascular dysfunction which might reduce
the ocular perfusion and counteract any protective effect
afforded by high BB thus increasing the risk of OAG. Reg-
ular monitoring of OPP in obese individuals will be help-
ful in early diagnosis of glaucoma and its progression.

CONCLUSION

Obesity which is an independent risk factors for both
increase in IOP and BP that affects the Ocular Perfu-
sion Pressures. Increase in OPP can reduce the risk of
glaucoma in obese young adults. But long term effects

of hypertension on blood vessels can increase the risk
of glaucoma. Thus regular monitoring of OPP in obese
persons can become an important tool in early diagnosis
and management of open angle glaucoma.
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Table 1: Comparison of Physical Characteristics between groups

AGE in yrs 18.80 0.72
WT in Kgs 76.00 10.58
HT in cms 166.14 8.95
BMI Kg.m? 27.63 2.53
WC in cms 89.09 9.24
HC in cms 105.63 7.26
WHR 0.83 0.07

19.02 0.99 0.252
57.21 9.18 < 0.001*
166.87 10.56 0.736
20.09 1.22 < 0.001*
69.53 5.76 < 0.001*
92.63 3.88 < 0.001*
0.74 0.05 < 0.001*

*Statistically Significant p value < 0.05

Table 2: Mean and standard deviation of Blood Pressures and IOP between groups

SBP mmHg 120 6.69
DBP mmHg 78.68 5.13
PP mmHg 41.32 5.77
MAP mmHg 92.46 5.01
MIOP mmHg 18.50 1.71

109.66 8.8 6.81E-08*
70.78 3.19 5.11E-12*
38.88 7.34 0.0491*

83.74 4.54 2.55E-12*
14.24 1.35 4.66E-20*

*Statistically Significant p value < 0.05
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Table 3: Mean and standard deviation of Ocular Perfusion Pressures between groups

OPP(RT) mmHg
OPP(LT) mmHg
MOPP mmHg
SOPP(RT) mmHg
SOPP(LT) mmHg
MSOPP mmHg
DOPP(RT) mmHg
DOPP(LT) mmHg
MDOPP mmHg

42.71

43.57

43.14

101.08

101.93

101.50

59.76

60.61

60.19

3.61
3.33
3.35
6.67
6.24
6.39
5.34
5.07

5.12

41.69

41.48

41.58

95.52

95.31

95.41

56.64

56.43

56.54

2.72

2.74

2.45

8.15

7.93

7.95

3.13

3.26

2.96

0.151

0.003*

0.019*

0.001*

6.78E-05*

0.0003*

0.002*

2.78E-05*

0.0002*

*Statistically Significant p value < 0.05

Table 4: Pearson’s correlation coefficient between IOP, OPP, SOPP, DOPP and obesity indices.

BMI 0.815*
WC 0.751*
HC 0.729*
WHR 0.631*

0.269*

0.315*

0.219

0.328*

0.429*

0.454*

0.374*

0.441*

0.389*

0.408*

0.324*

0.387*

*Statistically Significant p value < 0.05

Table 5: Results of Simple linear regression analysis: Regression coefficient (3), Variation explained (R?)

and p- value for significance of 3.

MIOP BMI
WC
HC
WHR

MOPP BMI

WHR

MSOPP BMI

4.40

3.78

-5.44
-1.08
37.83
36.31
31.93

79.81

75.94

66.50

56.51

53.20

39.71

7.26

9.93

10.80

18.42

20.62

1.09E-20*
4.03E-10*
7.80E-15*
2.24E-10*
0.0143*
0.0039*
0.0025*
5.75E-05*

1.83E-05*

Int J Cur Res Rev | Vol 7 - Issue 4 - February 2015



Rajalakshmi et. al.: Effect of increased adiposity on ocular perfusion pressure in young adults

Table 5: (Continued)

HC 65.32 14.01 0.0005*
WHR 62.33 19.42 3.42E-05*
MDOPP BMI 48.51 15.11 0.0003*
WC 46.56 16.66 0.0001*
HC 41.65 10.49 0.0030*
WHR 39.87 14.96 0.0003*

*Statistically Significant p value < 0.05
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