
the body. It is known that a simple postural change INTRODUCTION
2from upright to recumbent position elevates IOP . 

The pathophysiology of glaucoma is In ocular normotensive, intraocular pressure (IOP) 
unclear. Intraocular pressure (IOP) is easily increases by 2-4 mm Hg when body position is 
measurable and only treatable risk factor for the changed from standing or sitting erect to supine. 
prevention of progressive glaucomatous field IOP elevations are observed during complete 
defects. Normal IOP varies with age, sex, time of gravity inversion. Intermediate angles of head-

1 down tilt produce less pronounced elevations of day, season and position of the patient . Studies 
IOP. The IOP elevations which accompany these have reported the IOP variations in normal 

1 postural variations appear to result from increase subjects . Human intraocular pressure (IOP) also 
in choroidal vascular volume and episcleral venous varies significantly during different positions of 2,3pressure .

Many authors have discussed the changes 
of IOP measured by various tonometer in the 
sitting and supine positions. However, methodo-
logically Schi0tz's tonometer presents problems in 
measuring IOP in subjects sitting down, and 
Goldman creates problem in lying position. The 
best method is to employ an Alcon pneumatic or 
Perkins tonometer for measuring IOP in subjects 

4either sitting or lying down .

To our knowledge, no study had been 
conducted on the postural IOP changes in Pakistan. 
This study was designed to determine the postural 
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ABSTRACT
Objective: To find out the patterns of changes in Intraocular Pressure (IOP) with changes in body position, 
both in the sitting and lying position.

Methodology: This descriptive study was conducted at Hayatabad Medical Complex, Peshawar from 
October 2010 to March 2011. All the individuals who voluntarily consented were included in the study. 
These include individuals without any eye pathologies, glaucomatous eyes, eyes with cataract and both 
hospitalized and non-hospitalized individuals. While all the individuals who have any corneal pathologies, 
uveitis, detachment, post operative and post lasered eye were excluded from the study. All the patients were 
examined with slit lamp. Then Perkins' hand-held applanation tonometer was used to measure the IOP 
both in the sitting and lying position. The proforma was then filled and data was analyzed by using SPSS 
v.17.

Results: A total of 100 volunteers were included in our study while total number of eyes were two hundred. 
The mean age of the sample was 49±15.4 years. There were 110(55%) males and 90(45%) females. 
Hypertension was present in 50(25%) patients and all of them were taking antihypertensive medications. 
Thirty five (17.5%) were diabetic and were also on medications. The mean IOP in the sitting position was 
13.28±3.6 mmHg and in lying position it was 16.4±3.9 mmHg. The difference between lying and sitting 
position was 3.12±0.3 mmHg (p<0.001).

Conclusion: A postural IOP change can occur when an individual changes its position from sitting to 
supine position. Intraocular pressure increases in the lying position as compared to the sitting position.
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changes of IOP in both sitting and lying positions. values of IOP measurement in sitting position were 
8mmHg and 26mmHg while in lying position it 

METHODOLOGY was 12mmHg and 30mmHg respectively. While the 
mean IOP in sitting position was 13.28mmHg This descriptive study using convenient 
(±3.6 mmHg SD) and in lying position it was sampling was conducted at Hayatabad Medical 
16.4mmHg (±3.9mmHg SD). The mean difference Complex, Peshawar from October 2010 to March 
in IOP both in sitting and lying position was 2011. All the individuals who voluntar i ly 
3.12±0.3mmHg (P<0.001).consented were included in the study. All the 

normal individuals without any eye pathologies, 
DISCUSSIONglaucomatous eyes, eyes with cataract and both 

Glaucoma is a multifactorial disease and hospitalized and non-hospitalized individuals were 
elevated intraocular pressure (IOP) remains the included in this study. All the individuals who 
most important known risk factor. In our study have any corneal pathologies, uveitis, detachment, 
there was also an increase in IOP in lying or post operative and post lasered eye were excluded 
supine position as compared to the sitting position. from the study. All the patients were examined 
The mean IOP in sitting position in both genders w i t h  s l i t  l a m p .  T h e n P e r k i n s '  h a n d - h e l d  
was 13.28±3.6mmHg and in lying position was applanation tonometer was used to measure the 
16.4±3.9mmHg. Similarly in another study, the intraocular pressure (IOP). The subject was asked 
mean IOP in sitting position was 13.8±2.3mmHg to sit in a chair. Both eyes were anaesthetized with 

5while in supine position it was18.9±2.7mmHg .10% Alkaine eye drops and were stained with 
fluorescein dye. The IOP was measured first in the In our study the difference in IOP between 
sitting position in each eye separately. The subject lying and sitting position was 3.12±0.3mmHg 
was then asked to lie down on the examination which was quite significant. In Chiquet et al study,  
table. No pillows were given to support the head. Intraocular pressure was significantly higher in the 
After about five minutes the IOP was measured in supine position (16.1 +/- 3.6 mm Hg) than in the 
the supine position in each eye. All measurements sitting position, with a mean pressure difference of 
were done by the same observer (MS). An average 2.23 +/- 2.9 mm Hg after 1 minute, 0.9 +/- 3 mm 
of three measurements was taken as the final Hg after 3 minutes, and 1.9 +/- 3.8 mm Hg after 

6reading . The da ta was then entered in a 10 minutes in a supine position (P < 0.001) .  Liu 
predesigned proforma. The data was then analyzed et al study, demonstrate a difference of 3.4mmHg 

7by using SPSS version 17. in supine and sitting position .

In our study, both hypertensive and RESULT
diabetic patients had a higher rise of postural IOP 

A total of 100 voluntaries were included in 
changes as compared to normotensive patient. The 

my study while total number of eyes was two 
results are similar to Billie et al study which 

hundered. The mean age of the patients was 
shows that by changing posture from sitting to 

49±15.4 years. In the gender distribution, males 
lying position, both hypertensive and diabetic 

were 110 (55%) and females were 90 (45%). 
patients showed a significantly higher mean rise of 

Hypertension was present in 50 (25%) patients and 
intraocular pressure after 15 minutes in the lying 

a l l  o f them were tak ing an t ihyper tens ive 8position . A significant postural rise of IOP (3.58 
medications. Thirty five (17.5%) were diabetic and 

mmHg) was seen in Singh M et al study in 
were also on medications. The intra ocular 9diabetic patients . It seems that the level of IOP is 
pressure both in hypertensive and diabetic patients 

not adequately controlled with change of body 
were in the high upper range. The mean IOP 

position in diabetic people.
measurement both in the sitting and lying position 
was given in table 1. The minimum and maximum Postural IOP changes are very important in 
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Table
and lying position (eyes = 200)  

 1: Mean Intraocular Pressure measurement both in sitting

 

Eyes
 Mean IOP in sitting 

position  (mmHg) 

Mean IOP in lying 

position  (mmHg) 

Difference. in IOP both in sitting and 

lying position (mmHg) 

Male (110) 13.68 16.81 3.13 

Female (90) 12.05 15.15 3.10 

Total  (200) 13.28±3.6 16.4±3.9 3.12±0.3 
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glaucoma patients because they show a more 
significant change in IOP with the posture. 
Therefore it is important that we should know the 
normal variation in the intraocular pressure 
because these normal variations in the intraocular 
pressure may be associated with the functional and 
structural damage in the patients with primary 
open angle glaucoma. These changes will also help 
to facilitate the planning of treatment strategy in 
glaucoma patients. However more studies are 
required on the postural changes in glaucomatous 
patients, particularly the nocturnal IOP changes. 

CONCLUSION

A p o s t u r a l  I O P  c h a n g e  ( m e a n =  
3.12±0.3mmHg) can occur when an individual 
changes its position from sitting to supine position. 
Intraocular pressure increases in the lying position 
as compared to the sitting position.

Grant Support, Financial Disclosure 
and Conflict of Interest 

REFERENCES

None Declared

associated with early glaucomatous changes. 
Invest Ophthalmol Vis Sci 2003;44:1586-90.

4. Schild AM, Rosentreter A, Hermann MM, 
Muether PS, Schroeter SI, Lappas A, et al. 
Comparison of rebound tonometry versus 
perkins tonometry in the supine glaucoma 
p a t i e n t .  K l i n  M o n b l  A u g e n h e i l k d  
2011;228:125-9.

5. Liu JH, Kripke DF, Twa MD, Gokhale PA, 
Jones EI, Park EH, et al. Twenty-four-hour 
pattern of intraocular pressure in young adults 
with moderate to severe myopia. Invest 
Ophthalmol Vis Sci 2002;43:2351–5.

6. Chiquet C, Custaud MA, Le Traon AP, Millet 
C, , et al. Changes in intraocular pressure 
during prolonged (7-day) head-down tilt 
bedrest. J Glaucoma 2003;12:204-8.

7. Liu JH, Kripke DF, Hoffman RE, Twa MD, 
Loving RT, Rex KM, et al. Nocturnal elevation 
of intraocular pressure in young adults. Invest 
Ophthalmol Vis Sci 1998;39:2707-12.

8. Billie I, Williams, Peart WS, Letley E. 
Abnormal intraocular pressure control in 1. Sihota R,  Saxena R , Gogoi M ,  Sood A , 
systemic hypertension and diabetic mellitus. Gulati V,  Pandey RM. A comparison of the 
Br J Ophthalmol 1980;64:845-51.circadian rhythm of intraocular pressure in 

primary chronic angle closure glaucoma, 9. Singh M, Heong SCS. Postural behaviour of 
primary open angle glaucoma and normal eyes. 

intraocular pressure in diabet ics . Br J Indian J Ophthalmol 2005;53:243-7.
Ophthalmol 1986;70:456-9.

2. Liu JH, Bouligny RP, Kripke DF, Weinreb RN. 
Nocturnal elevation of intraocular pressure is 
detectable in the sitting position. Invest 
Ophthalmol 2003;44:4439-42. 

3. Liu JH, Zhang X, Kripke DF, Weinreb RN. 
Twenty-four-hour intraocular pressure pattern 

  

CONTRIBUTORS
SK conceived the idea and planned the study. MNK, ZH 
& SM  did the data collection and analyzed the study. All 
the authors contributed significantly to the research that 
resulted in the submitted manuscript. 


	Page 1
	Page 2
	Page 3

