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INTRODUCTION
Posture is one factor that has a longer e! ect on intraocular 
pressure (IOP). It increases when changing from sitting 
to supine position with an average di! erence of 0.3 to 
6.0mm of Hg1-3. " is postural e! ect on IOP is greater in 
eyes with glaucoma4,5 and persists even a# er successful 
trabeculectomy6,7. " ese postural changes of IOP have 
been found in normal persons, ocular hypertensives 
and normal tension glaucomas4-6. Elevation of episcleral 
venous pressure on lying down, increases aqueous out$ ow 
resistance and causes rise in IOP.

Whole body head down tilt leads to a further increase in 
IOP, which correlates with degree of inversion8 is greater 
in glaucomatous eyes9,10. Glaucoma caused by raised 
episcleral venous pressure results in a direct e! ect on IOP. 
" e ultimate IOP is in$ uenced by the production and 
out$ ow of aqueous which is majorly balanced by episcleral 

venous pressure. More than 80% of aqueous out$ ow occurs 
through Schlemm’s canal into episcleral veins11-15. " e eye 
is relatively non-distensible, even small changes in the 
volume of aqueous may signi& cantly change IOP.
" e IOP postural response depends on arterial and venous 
vascular changes16-20. " e aim of this study was to analyze 
the e! ects of posture in IOP in normal and primary open 
angle glaucoma. 

METHODS
A prospective cross sectional study was done in Eye 
Outpatients Department, Armed Forces medical College, 
Pune where 30 cases of primary open angle glaucoma and 
30 controls were taken. It was studied between May 2007 
and May 2009. 

" e inclusion criteria were diagnosed cases of POAG, 
any sex, aged between 40 and 80yrs with refractive error 
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between +3D and -3D and IOP recorded >21mmHg at least 
few occasions with  Optic nerve head changes of glaucoma 
and Visual � eld damage.

� e exclusion criteria were refractive error more than 3D, 
subjects undergone any ocular surgery, ocular diseases like 
keratitis, uveitis, retinal detachment or corneal scar and 
patients on long term steroids (topical or oral). Importance 
of the test and description of the procedure was given to all 
patients and the informed consent was taken.                                           
Patients underwent complete ocular examination consisting 
of best corrected visual acuity, slit lamp examination 
of anterior segment, optic nerve head examination, 
pachymetry, goniscopy. SITA Standard 24-2 Humphrey’s 
automated perimetry was done.

 Two drops of Topical 4 % lignocaine were instilled in 
the eyes. IOP measurements were taken with the help of 
Rebound tonometer � rst in the sitting position and then 
in supine positions at 10 minutes and 30 minutes interval 
respectively. Topical antibiotic drop was put a� er each 
measurement.

Results were tabulated and statistical analysis was done. 
Descriptive and correlation signi� cance was found out.

RESULTS
Total 60 cases were included in this study where 30 were 
primary open angle glaucoma (POAG) subjects and 30 
were age matched controls.

Age range of POAG group was from 40 years to 78 years 
with a mean of 52.5 years. Age of Control group ranged 
from 40 years to 76 years with a mean of 49.6 years. � e 
di! erence of mean age between these two groups was not 
signi� cant(p=0.251).

In POAG group, the male were 13 and female 17 in number 
while in Control group 15 each respectively (Chi-square 
test, p=0.605).

Table 1. di! erence in mean IOP measurements.

      Posture POAG group Control group P value

Sitting ( Baseline) 16.5 13.73 <0.001

Lying  down for 10 

min
18.5 15.38 <0.001

Lying down for 

30min
21.86 16.25 <0.001

� e mean IOP measurement in POAG group was 
signi� cantly higher in every posture in compare to Control 
group.

Table 2. Rise in IOP 

Rise of mean IOP
Control 

Group

POAG 

Group
P value

From sitting to lying 

down for 10 min
1.65 2.0 <0.001

From sitting to lying 

down for 30 min
2.52 5.36 <0.001

DISCUSSION
Body position is important factor in determining the 
intraocular pressure because the eye is relatively non 
distensible and even small changes in volume signi� cantly 
change IOP. Moreover, uveal engorgement may also 
increase the perfusion of the ciliary body, increase in 
production of aqueous thereby increasing IOP. Weber & 
Price et al claimed that with posture, there is an increase 
in diastolic arterial pressure resulting in dilatation & 
increased perfusion of the ciliary processes causing 
increased formation of aqueous. 

In a study conducted by J Parsley et al8, forty-six eyes 
with POAG and 24 eyes which had previously undergone 
trabeculectomy for POAG were studied and the postural 
response of the intraocular pressure was compared to that 
of 70 normal eyes. In all three groups, the greatest rise in 
IOP occurred when the subject changed from the sitting to 
the lying position.  In a study by A S Kothari et al, IOP was 
higher in hyperten sive patients and postural response of 
IOP was signi� cantly higher in these patients as compared 
to controls.

Our � ndings are similar to both these studies. IOP has 
been reported to be higher with the patient supine than 
when sitting. While awake, individuals usually are either 
standing or sitting and one third or one quarter of the 
day is spent in supine position, asleep. When sitting or 
standing, the eye is 30 cm higher than the heart. However, 
when the patient is supine, the eye and the heart are at 
almost the same level. � is gap in height is thought to a! ect 
the episcleral venous blood " ow. Orbital venous pressure 
increases quickly, depending on posture because of 
numerous interconnections between the orbital drainage 
routes and the lack of venous valves in the orbit. � is causes 
an increase in the resistance to aqueous out" ow.         
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A decrease in mean arterial pressure (MAP) or an 
increase in IOP can decrease ocular perfusion. Systolic 
blood pressure (BP) and IOP decrease signi� cantly from 
supine to sitting position where as diastolic BP increases 
signi� cantly. Changes in IOP also occur with head down 
position and are believed to be due to either increase in 
episcleral venous pressure, increased aqueous production 
with increased ciliary body blood � ow, choroidal vascular 
engorgement or a barorecepter type re� ex phenomenon.
 Phyburg and Weinreb found that IOP dramatically 
increased to more than 30 mm of Hg and retinal arterioles 
markedly constricted with the head down vertical position. 
Values in all patients with autonomic dysfunctions were 
higher in the supine than in the standing position.

In the Barbados Eye Studies, Sun Yuh Wu et al have stated 
that IOP changes were positively associated with male sex, 
hypertension, diabetes, higher systolic and diastolic blood 
pressure.  A 10 mm Hg increase in systolic or diastolic 
blood pressure was associated with an approximately 0.2 
mm Hg or 0.4 mm Hg increase in IOP. Part of the nocturnal 
increase in IOP has been attributed to a change from 
sitting to supine position with sleep. Altered retrobulbar 
hemodynamics have been found in glaucoma patients 
compared to controls by stimulating nocturnal postural 
change from sitting to supine position.

CONCLUSIONS
! ere is rise in the intraocular pressure due to change 
of posture from sitting to supine positions, seen more in 
glaucomatous patients.
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