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ABSTRACT Aim;To find a causal relationship between blood pressure (BP) and intraocular pressure (IOP).  

This will help in prevention of Glaucoma.

Methodology: This is a prospective study. Total 120 patients were screened for hypertension. After applying inclusion & 
exclusion criteria 102 patients were enrolled. Blood pressure and IOP was recorded for each patient on monthly basis 
for 4 months. Statistical technique was applied on the data to determine correlation.

Observations: The Pearson's correlation coefficient for IOP with systolic blood pressure was 0.192(p = 0.053) and with 
diastolic blood pressure was 0.288(p = 0.0032). IOPs were not significantly correlated with systolic or diastolic blood 
pressures.

Results:  There was no clear pattern observed relating IOP with Systolic or Diastolic blood pressure.

Conclusion:Our study suggests that there is no significant correlation between IOP and Blood pressure.
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Introduction:
Glaucoma is a chronic progressive irreversible disease 
which can result in severe visual loss.[1] It is the 3rd leading 
cause of blindness in India having prevalence of 12.8%[2]. 
But it can be prevented. Hypertension is an emerging 
lifestyle disorder having prevalence of 17% to 21% [3]. Vari-
ous factors causing stress and thereby a rise blood pres-
sure have been observed recently. Relation between blood 
pressure and intraocular pressure is not yet clearly defined. 
A relation of blood pressure with intraocular pressure is 
important to realize and intervene immediately to reduce 
morbidity. Thus a causal relationship between blood pres-
sure and intraocular pressure, if any, should be deter-
mined. If justified it would necessitate a regular eye check-
up in patients at risk to prevent glaucoma and thereby 
blindness, by timely intervention.

METHODS:
 
CRITERIA: 
INCLUSION CRITERIA

•	 Patients of age more than 40 years.

•	 Patients diagnosed with glaucoma but untreated.

•	 Patients having blood pressure more than 140/90 
mmHg

 
EXCLUSION CRITERIA
•	 Patients of age less than 40 years.

•	 Recent ocular surgery done for causes other than glau-
coma and cataract within last 6 Months

•	 Patients diagnosed with glaucoma and taking anti-
glaucoma medications 

•	 Patients who are already blind.

•	 Secondary glaucoma 

•	 Uveitis

•	 Corneal scarring or opacity

•	 Other causes of optic atrophy
 
Total 120 patients were screened from outpatient depart-
ment of Smt. Kashibai Navale Hospital. After applying the 
inclusion and exclusion criteria 102 Eligible patients were 
included in the study. Information about the study was giv-
en and informed consent was taken. Blood pressure was 
taken in right arm in sitting position as per WHO guide-
lines after resting for five minutes. Applanation tonometry 
was utilized for recording intraocular pressure. Complete 
ophthalmic evaluation of the patients was done using the 
proforma. A monthly follow up of patients for four months 
was maintained with recording of Blood pressure and In-
traocular pressure.Data analysis was carried out by record-
ing data in MS Excel and applying Pearson’s correlation 

Coefficient
 
OBSERVATIONS
The total sample size was 102. Duration: 4 months.

1) Out of total 102 patients 63were female & 39 were 
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male patients.

Fig.1 Correlation of IOP with Systolic & 
Diastolic BP

0

50

100

150

200

250

0 10 20 30 40

SYSTOLIC
BP 

mmHg

IOP mmHg

Correlation between IOP and 
Systolic BP

0

20

40

60

80

100

120

140

160

180

0 10 20 30 40

DIASTOLIC 
BP

mmHg

IOP mmHg

Correlation between IOP and 
Diastolic BP

Figure 1: Correlationt of  IOP  between systolic & dias-
tolic BP

Figure 1: showing correlation of IOP with systolic BP & 
diastolic BP. Fig 1: The scatter is around 150 for systolic 
and 90 for diastolic observations. The scatter of the data 
points show that there is no association between IOP and 
BP for both systolic and diastolic observations. This signi-
fies a near zero correlation between the two.Pearson’s cor-
relation Coefficient for IOP with systolic blood pressure is 
0.192(p = 0.053) and  diastolic blood pressure is 0.288(p 
= 0.0032).

Figure 2: Correlationt of  IOP  with systolic BP in Male 
& female patients.
 
Fig 2 shows, for systolic observations, the scatter in the fe-
male sample was around 150 while it was loosely scattered 
between 140 and 180 in the male population. The scatter 
shows that both in male and female sample there is no as-
sociation between IOP and BP.
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Figure 3: Correlationt of IOP with systolic & diastolic BP 
in Grade I & Grade II Hypertension.
 
Fig. 3 shows for sample with Grade 1 Hypertension, the 
scatter is around 90 for diastolic,however for systolic it is 
loosely scattered between 140 and 155 and shows a weak 
coorelation.For sample with Grade II hypertension, the 
scatter is around 100 for diastolic and around 150 for sys-
tolic. In this case, there is no association and the correla-
tion is near zero.

RESULTS:
The incidence of glaucoma was 11.8%  in our study. Pear-
son’s correlation coefficient was determined for systolic 
as well as diastolic blood pressure. For IOP with systolic 
blood pressure it was 0.192(p = 0.053) and with diastolic 
blood pressure it was 0.288(p = 0.0032). There is weak 
correlation Between Grade 1 Hypertension.

DISCUSSION:
Glaucoma is the commonest cause of irreversible blind-
ness worldwide and the second most common cause of 
blindness overall, after cataract. It affects approximately 70 
million people and among them, 7 million are blind.[4] The 
incidence of glaucoma was 11.8%  in our study. Where as 
according to NPCB data (bulletin 2013)shows prevalence 
of 12.8%[2]. Glaucoma or glaucomatous optic neuropathy is 
characterized by a chronic, slowly progressive loss of the 
retinal ganglion cells and their neurons. An elevated IOP 
is one of the major risk factors for developing glaucoma-
tous optic neuropathy.[5] Open angle glaucoma is a leading  
cause of visual impairment and blindness. [6,7]

The IOP is widely regarded as the most important modifi-
able risk factor which is associated with the development 
of glaucomatous optic neuropathy.[8,12] Aging is associated 
with a modest elevation of the IOP and it is also linked to 
a progressive decline in the cerebral and the ocular per-
fusion.Older patients with glaucoma may have dysfunction 
of the ocular blood flow auto regulation [13]. Other possible 
risk factors for the development of ocular hypertension or 
glaucoma in old age are : local vasospasm, sleep apnoea 
abnormalities of the connective tissue of the lamina cribro-
sa, primary ganglion cell degeneration, systemic hyperten-
sion and atherosclerosis. [13,14]

The incidence of glaucoma was 11.8%  in our study & 
there is no association and the correlation is near zero be-
tween IOP & BP.The study shows same results as the study 
done by Hulsmann.[15] The study by Vijaya et al showed 
relation between intraocular pressure and socioeconomic 
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condition but failed to show any correlation between in-
traocular presaure and blood pressure.[16,17] The IOP may 
have been increased in patients with an increased BP due 
to an increased retinal blood volume after a rise in the 
central retinal vein pressure because of an increased pres-
sure in the adjacent central retinal artery. [22] An increased 
blood volume in the ciliary body and a decreased facility 
of the aqueous outflow, owing to an increase in the resist-
ance in the episcleral and the anterior ciliary veins [22] An 
increased ultrafiltration of the aqueous fluid in the ciliary 
body, owing to the increased perfusion pressure in the cili-
ary arteries. [10,18,21-24] Obstruction to the aqueous drainage 
at the anterior chamber angle due to the increasing epis-
cleral venous pressure. [18,20,22] The IOP rises and falls by 1 
mmHg with every heart beat; during systole, the central 
retinal artery compress the accompanying vein to increase 
the vascular resistance in this vessel. [22] Follow-up studies 
which were done for five years have shown that the cumu-
lative probability of untreated patients developing glauco-
ma was calculated to be greater than twice the rate of that 
in the treated patients. [10]

CONCLUSION:
Our study suggests that there is no significant correlation 
between IOP and Blood pressure


