
IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 461 

Volume : 5 | Issue : 4 | April 2016 • ISSN No 2277 - 8179 �| IF : 3.508 | IC Value : 69.48
Research Paper

Medical Science

Dr. Babita Choudhury Associate Professor , Department of Physiology, Gauhati Medical College and Hospital.

Variation of Intraocular Pressure in Relation 
To Age And Gender – A Cross Sectional Study 
in The Regional Institute of Ophthalmology, 

Gauhati Medical College And Hospital.

KEYWORDS : Intraocular pressure, 
Goldmann Applanation tonometer, Age, 

Gender.

ABSTRACT Background : 
The intraocular pressure refers to the pressure exerted by intraocular fluids on the coats of the eyeball(normal=10-

21mm Hg).  
Aim and objective : 
To assess the effect of aging and gender on IOP.
Materials and methods :
The study was conducted in the Regional Institute of Ophthalmology and Department of Physiology , GMCH including both male and female 
between 21 - 70 years .
Results :
There is statistically significant difference in IOP between males and females (p-value<0.05 ). IOP decreases significantly with increasing age 
but statistically significantly only in males (p-value <0.001).
Conclusion : 
IOP varies significantly between male and female and decreases with advancing age but more so in males than in females. 
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Introduction :
The intraocular pressure refers to the pressure exerted by in-
traocular fluids on the coats of the eyeball. The normal IOP var-
ies between 10 and 21 mm of Hg (mean 16±2.5 mm of Hg). The 
IOP is determined by the balance between the production of the 
aqueous humor (the clear fluid inside the eye) and the drainage 
of aqueous humor1. Clinically IOP remains the most important 
risk factor though not the only for the development of glau-
coma2. People with a high IOP with no proof of having primary 
open-angle glaucoma are considered at risk of developing optic 
nerve damage, even if they do not suffer from any ocular dis-
ease. Though  IOP has disappeared from the definition of glau-
coma it can still be used as category 3 diagnosis when the optic 
disc cannot be seen and perimetry is impossible3. Intraocular 
pressure is not a constant value and it varies based on a num-
ber of factors. A number of studies have been conducted in an 
attempt to establish a correlation between age and gender and 
change in IOP. Mohammed Jeelani et al found that there was 
statistically significant difference in mean IOP in females and 
males (p<0.05) and a significant positive correlation between 
age and IOP (r=0.911)3. Some like Lin CP et al found that in-
traocular pressure showed a significant reduction with aging in 
men but not in women4 while some found that mean intraocu-
lar pressure increases with increasing age group with higher 
values seen in females. Still others like Sanaa A. Yassin and   El-
ham R. Al-Tamim and others like Eghosasere Iyamua , Ebi Os-
uobeni found that there was no statistically significant associa-
tion between the IOP and age or gender5,13. A number of other 
studies also found negative correlations between IOP and age 
in Japan, Taiwan, and Korean populations6,7,8,9. In a study con-
ducted by Qureshi IA it was found that the mean IOP increases 
progressively with age until 60yrs. When one age group is com-
pared with its preceding, the increase is non significant until 
40yrs but highly significant in the age group of 41-50 and 51-60 
(p<0.001)10 . This is similar to the finding by H Hashemi et al 

who also found that IOP increased with increasing age14. Sang-
shin Park et al found that there was no significant difference in 
IOP (mean±SE) between men (12.24 ± 2.42) and women (12.55 ± 
2.41 mmHg, p > 0.1), while IOP of men tended to decrease as age 
increased (p for trend< 0.01)11. Pointer JS found that there was 
gender difference in this parameter, with human females record-
ing a consistently higher value than age-matched males12. Keep-
ing in view these varying reports this study was undertaken to 
assess the effect of aging and gender on intraocular pressure.

Materials and methods: 
The study was conducted in the Regional Institute of Ophthal-
mology , GMCH and the Department of Physiology , GMCH 
between ....... The study group consisted of 202 subjects, consist-
ing of 101 Male and 101 Female subjects attending ophthalmic 
OPD at Gauhati Medical College and Hospital. The study was ap-
proved by the Institutional ethical committee .

The study group included both male and female in the age group 
of 21 years - 70 years.

Subjects suffering from any type of glaucoma , ocular injury , 
ocular surgical trauma , corneal ulcer , corneal oedema , cor-
neal scar or those having only one eye were excluded from the 
study.

The procedure was explained to the subjects and informed con-
sent was obtained from each of the participant. IOP was meas-
ured in both the eyes using the Goldmann Applanation Tonom-
eter.

The collected data was statistically analysed using the Graph-
pad Instat+ v3.36 software. P-value <0.05 was considered statis-
tically significant and p value <0.01 was taken as highly signifi-
cant.
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Results :
Table 1: Showing mean IOP ±  SD  in different age groups.

AGE GROUP SEX MEAN ± SD RANGE MEDIAN

21 – 30 YRS

MALE 15.3 ± 1.98 12 – 18 16

FEMALE 15.37 ± 1.89 12 – 18 15

BOTH 15.35 ± 1.9 12 – 18 16

31 – 40 YRS

MALE 15.46 ± 2.416 11 – 19 16

FEMALE 15.368 ± 2.7 11 – 19 15

BOTH 15.412 ± 2.5 11 – 19 15.5

41 – 50 YRS

MALE 13.773 ± 2.69 10 – 19 13.5

FEMALE 15.15 ± 2.9 10 – 20 15.5

BOTH 14.429 ± 2.89 10 – 20 14

51 – 60 YRS

MALE 13 ± 3.225 10 – 20 12

FEMALE 14.87 ± 2.95 10 – 21 15

BOTH 14 ± 3.19 10 – 21 14

61 – 70 YRS

MALE 12.26 ± 2.94 9 – 19 11

FEMALE 14.25 ± 3.46 10 – 21 14

BOTH 13.186 ± 3.31 9 – 21 12

Table 2 : Significance of difference of average IOP between 
males and females in different age groups.

Age group p-value , remark

21-30 yrs P > 0.05, NS.

31-40 yrs P > 0.05, NS.

41-50 yrs P > 0.05, NS.

51-60 yrs P < 0.05 , SIGNIFICANT.

61-70 yrs P < 0.05 , SIGNIFICANT.

 
Table 3: Showing variation in IOP according to gender.

Gender Sample 
size Mean Standard 

deviation Median p-value 

Male 101 13.79 2.9   13.00

0.0027 
Female 101 15.02 2.83   15.00

 
Table 4: Showing correlation between age and IOP. 

Gender 
Total 
no. of 
cases 

Aver-
age 
age 

Correlation 
coefficient(r)

Coefficient of 
determination(r2) p-value 

Male 101 45.57 -0.4211 0.1773 <0.001

Female 101 45.47 -0.1099 0.01208 0.274

Both 202 45.67 -0.2555 0.06526 <0.005

Figure 1 : Showing mean IOP among both gender according 
to age in years.

Figure 2 : Showing age distribution in both sexes.

Figure 3 : Showing correlation of age and IOP.

Figure 4 : Showing correlation of age and IOP in males.
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Figure 5 : Sshowing correlation of age and IOP in females.

Discussion :- 
In our study it was seen that there is a significant difference in 
the  mean IOP between male and female with the females re-
cording a higher mean IOP(15.02±2.83 mm of Hg) than the 
males(13.79±2.9 mm of Hg). This difference was found to be sta-
tistically significant with a p-value<0.05. This is in line with stud-
ies like that of Mohammed Jeelani et al 3 who also reported high-
ly significant difference between the mean IOP in males (15.2 
mmHg) and that in females (16.5 mmHg) with the SD of ± 2.43 
and ± 3.28 respectively ,while it contradicts the findings of Jong 
Soo Lee et al 9 and others. In the age group 21-30 yrs the mean 
IOP was only marginally higher in the female while it was lesser 
than the mean male IOP in the age group 31-40 yrs. In the age 
groups 41-50 yrs , 51-60 yrs and 61-70 yrs the IOP is greater in 
the females than the males. It is seen that the difference in the 
IOP between the male and female is  not significant in the age 
groups 21-30 yrs , 31-40 yrs and 41-50 yrs but statistically signifi-
cant in the age groups 51-60 yrs and 61-70 yrs (p<0.05).

In both the genders there is a decrease in the mean IOP with 
increase in the age. However this decrease is statistically sig-
nificant only in the males (p-value <0.001) but not significant in 
the females (p-value=0.274). The IOP showed a tendency to de-
crease with advancing age which was statistically significant(p-
value<0.005) irrespective of gender. This is similar to the finding 
in studies by Lin HY et al , Jong Soo Lee et al8,9  etc.

Conclusion :
The mean IOP among the females is more than the males which 
is statistically significant.. The IOP decreases with increasing age 
but more significantly in males than in females. Thus we see that 
though IOP is higher in females than males , with an increase in 
age the IOP decreases with a more statistically significant de-
crease in males.. However it is needed to build on these obser-
vations and to  further confirm them with a study with a larger 
sample size.
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