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Abstract

Purpose: To determine the age and gender related changes in intraocular 
pressure among patients attending a private eye clinic in Port Harcourt Nigeria.

Methods: This was a cross sectional study done in a private hospital in Port 
Harcourt. The first one hundred patients attending the hospital in 2013 and met 
the inclusion criteria were recruited for the study. Those with corneal diseases/
lesions were excluded. Age and sex were obtained from the patient’s history 
while intraocular pressure (IOP) was measured using Perkins applanation 
tonometer (MK2 Model). Intraocular measurements were taken between 9am 
and 12pm.

Results: There were 100 subjects in this study comprising 59 males and 41 
females (M: F=3:2). The mean age was 45.83±20.43years. The mean IOP was 
16.18±6.13 for right eye and 16.82±8.22 mmHg for left eye.

IOP was higher in right and left male eyes compared to females but these 
were not statistically significant (p-value = 0.133 for right eye and; p-value = 
0.267 for left eye). There was a weak positive correlation between right eye 
IOP and age (r=0142; p-value=0.174) and left eye IOP and age (r=0.202; 
p-value=0.0505). There was fluctuation of IOP in different age groups.

Conclusions: There was no statistical significance difference in IOP in both 
genders. There is a weak positive correlation between IOP and age.
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Abbreviations
ANOVA: Analysis of Variance; IOP: Intraocular pressure; S.D: 

Standard deviation 

Introduction
Intraocular pressure (IOP) is the fluid pressure inside the eye. 

Elevated intraocular pressure is a major risk factor for the development 
of primary open-angle glaucoma [1], and even in normal tension 
glaucoma the reduction of IOP may slow the progression of visual 
field loss [2]. It is the only proven treatable risk factor. 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 disease [3].

Numerous factors have been known to influence IOP. These 
include age and sex. IOP distribution and associated ocular features 
and its correlation with age are of clinical interest. The relationship 
between IOP and age varies in different ethnicities. Studies conducted 
in Western countries [4,5] Iran [6], and Barbados [7] show a positive 
correlation between IOP and age. On the contrary, most of the 
East Asia studies reported a negative correlation between IOP and 
increasing age [8,9]. Other studies show no association [10,11].

Sex-related differences in the distribution of IOP and its changes 
with age have also been inconsistent across studies. In a study [12] by 
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Mohammed J et al there was a highly significant difference between 
the mean IOP in males (15.2mmHg) and that in females (16.5mmHg) 
with the SD of ± 2.43 and ± 3.28 respectively. There was no significant 
difference in age between the male and female group in this study. 
Similar association was found in the Barbados Eye study [13], the 
Rotterdam study [14], the Los Angeles Latino Eye Study [15], and 
the Beaver Dam Eye Study [16], where men had lower IOP. On the 
contrary higher IOP was reported for men in the Egna-Neumarkt 

[17] and the Gutenberg Health [18] studies while the Framingham 
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Figure 1: Intra ocular pressure of Right eye across age categories.
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Eye study [19] and the Health and Nutrition Examination Survey [20] 

reported no association between sex and IOP. 

Methodology 
This was a cross sectional study done in a private hospital in 

Port Harcourt. The first one hundred patients attending the hospital 
in 2013 and met the inclusion criteria were recruited for the study. 
Those with corneal disorders were excluded. Informed consent was 
obtained and the whole exercise followed the tenet of declaration 
of Helsinki. Age and sex were obtained from the patient’s history 
while intraocular pressure was measured using Perkins applanation 

tonometer (MK2 Model). Three readings were taken between 9am 
and 12pm and the patient’s average value calculated. Patients were in 
sitting position and had their eye anaesthetized with topical anesthetic 
agent (1% tetracaine) and then 2% fluorescein dye was instilled before 
taking the pressures. Intraocular measurements were taken between 
9am and 12pm.

Sample size calculation
The minimum sample size was calculated using the formula 

for quantitative variables. Based on the 95% significance level, an 
IOP standard deviation of 2.69 from a similar Nigerian study and 
a precision of 0.55, a minimum sample size of 91 was obtained. 
However, the study comprised of 100 respondents and a total of 200 
eyes were examined.

Statistical analysis
The Statistical Package of Social Sciences (SPSS) version 20 was 

used for analysis. Descriptive statistics involved means and standard 
deviation for numerical variables while frequencies and proportions 
were used for categorical variables. A paired t test was used to compare 
the differences in mean IOP across left and right eyes. Independent 
t test was used to compare the differences in mean IOP across two 
independent categories e.g. gender while Analysis of Variance 
(ANOVA)/F-test was used for the comparisons across more than two 
independent categories. Pearson’s correlation coefficient and simple 
linear regression analysis was used in examining relationship between 
age and IOP. Statistical significance was set at 0.05.
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Figure 2: Intraocular pressure in the Left eye across age categories.
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Figure 3: Intraocular pressure in the Right eye of male and females.
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Figure 4: Intraocular pressure in the left eye of males and females.
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Figure 5: Correlation between IOP and age in the Right eye.

r = 0.202; p-value = 0.050
y = 0.0823x + 12.873

5

15

25

35

45

55

0 10 20 30 40 50 60 70 80 90 100 110

In
tr

a-
oc

cu
la

r p
re

ss
ur

e 
(IO

P)

Age category

Figure 6: Correlation between IOP and age in the Left eye.
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Result
There were 100 subjects in this study comprising 59 males and 41 

females (M:F=3:2). The mean age was 45.83±20.43 years. The mean 
IOP was 16.18±6.13 for right eye and 16.82±8.22 mmHg for left eye.

IOP was higher in right and left male eyes compared to females 
but these were not statistically significant (p-value = 0.133 for right 
eye and; p-value = 0.267 for left eye). There was a weak positive 
correlation between right eye IOP and age (r=0142; p-value=0.174) 
and left eye IOP and age (r=0.202; p-value=0.0505). There was 
fluctuation of IOP in different age groups.

Discussion
Glaucoma is the commonest cause of irreversible blindness 

globally and in Nigeria. Several risk factors have been attributed to 
Glaucoma but of all these, the only modifiable risk factor is intra 
ocular pressure. It becomes necessary to study age and gender factors 
as they relate to intraocular pressure in our environment.

The mean IOP of 16.18±6.13 in males and 16.82±8.22 was within 
the normal range for the general population. However, it was observed 
that 12% of the right eyes and 11% of the left eyes were already blind 
at presentation. This depicts the poor health seeking behavior in our 
environment such that patients present late for medical attention. 
There was no statistical significant difference in the number of male 
and female patients. This could be due to increased awareness and 
education bearing in mind that this hospital was in the city thus the 
effect of cultural barrier and illiteracy were minimal.

Several studies have shown conflicting results in the association of 
age and intraocular pressure. While some found a positive association 
[4-7]. Others found a negative association [8,9] while some found 
no association [10,11]. From our study, there was a weak positive 
correlation between age and intraocular pressure. However, there was 
a statically significant difference across different age groups with a 
decline from ages <20-39, an increase from 40-59 and a slight decline 
beyond 60 years. Aging is associated both with reduced production 
of aqueous humor [21], which leads to a reduction of IOP, and with 
structural changes in the trabecular meshwork, which increase the 
resistance to aqueous humor outflow, increasing IOP [22]. The net 
change in IOP may be determined by the balance between these 

Variables (N=100) Frequency Percentage

Age category

<20 years 12 12.0

20 – 29 years 6 6.0

30 – 39 years 18 18.0

40 – 49 years 22 22.0

50 – 59 years 15 15.0

≥60 years 27 27.0
Mean age ± S.D = 45.83±20.43years

Range = 8 – 100 years
Sex

Male 59 59.0

Female 41 41.0

Table 1: Age and sex distribution of respondents of the study.

S.D: Standard deviation.

VA (N=100) n %

Right eye

Normal (better than 6/18) 39 39.0

Mild (6/18) 16 16.0

Moderate (6/24, 6/36, 6/60) 32 32.0

Severe (3/60) 1 1.0

Blindness (worse than 3/60) 12 12.0

Left eye

Normal (better than 6/18) 36 36.0

Mild (6/18) 22 22.0

Moderate (6/24, 6/36, 6/60) 31 31.0

Severe (3/60) 0 0.0

Blindness (worse than 3/60) 11 11.0

Table 2: Presentation of right and left eye VA of respondents.

Right Eye Left Eye

Mean ± S.D Mean ± S.D t* P-value

Intra Ocular Pressure (mmHg) 16.18±6.13 16.82±8.22 0.768 0.444

Table 3: Mean IOP in right and left eye of respondents.

S.D: Standard deviation; *Paired-t test.

processes, which may differ in different ethnicities and across age 
groups.

There was an increase in IOP in males than females though this 
increase is not statistically significant. Several studies have shown 
conflicting results; while some showed higher IOP in males [17,18] 
others showed higher values in females [12-16] and some showed 
no association [19-20]. It has been hypothesized that the higher 
IOP in men could be due to a higher prevalence of cardiovascular 
risk factors in men [15,18]. Hormonal differences and the effect of 
menopause may also explain some gender differences in IOP [23]. 

Estrogen may affect the inflow of aqueous humor, the ciliary body, 
and the trabecular meshwork [24]. An Indian study showed that 
the IOP in postmenopausal women was higher compared with 
premenopausal women and attributed this difference to the higher 
levels of testosterone and the decrease in estrogen and progesterone 
levels with the onset of menopause [25]. 

Conclusion
There was no statistical significance difference in IOP in both 

genders. There is a weak positive correlation between IOP and age.
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