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Abstract

Background: Mean intraocular pressure (IOP) 
in postmenopausal women has been reported 
higher than that in menstruating women. Also, in-
traocular pressure is said to be positively correlated 
with systemic blood pressure. No previous study 
in Nigeria has compared intraocular pressure in 
postmenopausal women with and without systemic 
hypertension. Purpose: To investigate the effects 
of menopause on intraocular pressure in subjects 
with and without high blood pressure. Methods: 
Normotensive and hypertensive premenopausal 
and postmenopausal subjects in the   same age 
range of 45 to 55 years were studied. Intraocular 
pressure was measured with the hand-held Kowa 
applanation tonometer.  Blood pressure was taken 
in the sitting position at the right upper arm using 
a manual mercury sphygmomanometer with the 
right cuff size. The average of two readings was re-
corded. Results: Mean IOP for premenopausal nor-

motensive women was 14.58 ± 2.56 mmHg while 
that of postmenopausal normotensive women was 
16.15 ± 1.80 mmHg (p<0.05).  Also, the differ-
ence in mean IOP between premenopausal hyper-
tensive (16.58 ± 3.23 mmHg) and postmenopau-
sal hypertensive women (18.24 ± 3.89 mmHg) 
was statistically significant (p<0.05). A statisti-
cally significant and positive correlation was ob-
served between IOP and systemic blood pressure 
in postmenopausal hypertensive women, p<0.05. 
Conclusion: Menopause significantly increases 
intraocular pressure. Mean intraocular pressure 
of hypertensive postmenopausal women was sig-
nificantly higher than that of normotensive post-
menopausal women, (p<0.05). Knowledge of the 
normal level of intraocular pressure during vari-
ous stages of the female reproductive cycle may 
help during glaucoma screening. (S Afr Optom 
2011 70(3) 117-122)
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Introduction

Menopause is the point in a female’s life when she 
has not had a menstrual cycle for at least one year. 
Menopause is not a disease or an illness but a transi-
tion between two phases of a woman’s life. It marks 
the end of the childbearing years of the female. For 

most women menopause occurs at about age 50 but 
every woman’s body has its own timeline. This would 
explain that while some women stop having their peri-
ods in their mid-forties others continue well into their 
fifties1-3. At the time of menopause a woman must re-
adjust her life from one that has been physiologically 
stimulated by estrogen and progesterone production 
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to one devoid of these hormones.  The loss of estro-
gen often causes marked physiologic changes in the 
function of the body and the eye is no exception4-8.

The influence of sex hormones on IOP has been 
the focus of some studies9-11.The ovaries are the pri-
mary source of protective estrogen in women of re-
productive age. During menopause, a changing hor-
mone profile in the body causes important shifts in the 
levels of estrogen present in the female body. Overall, 
this change is primarily a large drop in the average 
amount of circulating estrogen. The falling level of 
estrogen is the primary cause of familiar menopause 
symptoms such as hot flushes, mood swings, and ap-
petite changes. As levels of estrogen decrease, a wom-
an’s risk of developing high blood pressure increases 
dramatically. Due to the interplay of other hormones 
and the effect that estrogen has on other important 
risk factors, post-menopausal women are actually at 
higher risk for developing high blood pressure than 
are men1, 9.  Investigations to determine the effect 
of menopause on visual function, cardiovascular 
and ocular hemodynamics showed that menopausal 
women had significantly higher IOP in both eyes as 
compared to premenopausal women12, 13. Other stud-
ies14-16 have reported a positive correlation between 
Intraocular pressure and systemic blood pressure. 
      The link between high blood pressure and meno-
pause is complicated. While there is great indica-
tion that blood pressure increases with menopause, 
there is not a clear understanding of why this hap-
pens. There are many factors that are being consid-
ered such as age, and weight gain which happen as 
women get older. However, recent studies15-17 sug-
gests that declining estrogen levels may be the main 
contributing factor for elevated blood pressure in 
menopausal women. The increase in eye pressure is 
a typical age-related phenomenon which may also be 
the result of an oestrogen deficiency. As an example, 
pre-menopausal women tend to have lower diastol-
ic, and systolic pressure than men, but as women go 
into menopause, their systolic pressure increases to 
become slightly higher than that of men. The most 
common type of glaucoma is primary (open-angle) 
glaucoma, which occurs in approximately 4% of peo-
ple aged over 50 years, with a higher frequency in 
women than in men17-19.  The diagnosis of glaucoma 
is usually performed at the onset of presbyopia, when 
people mostly report to the clinic for the first time 

for eye check. It is also about this age that the major-
ity of menopausal symptoms occur. This leads to the 
question as to whether there is a relationship between 
intraocular pressure and a reduction in oestrogen and 
progesterone in postmenopausal women20.
 
Methods

This was a cross-sectional study and thirty-three 
normotensive post menopausal women and 33 hyper-
tensive postmenopausal women aged between 45-55 
years old (mean age 51.09±2.34 and 52.30±1.52 re-
spectively) were recruited.   Premenopausal women 
between the ages of 45-55 were also recruited into the 
study to act as controls. There were 33 normotensive 
premenopausal women (mean age 51.33±0.48) and 
33 hypertensive premenopausal women (mean age 
51.73±1.56). A short medical history from the women 
revealed they were not on any medication for other 
systemic or ocular diseases.

Informed consent was obtained from the women 
and ethical approval for the study was obtained from 
the University of Benin Ethics Committee. The wom-
en recruited were members of staff of the University 
community, primary and secondary school teachers 
and members of neighbouring local churches. Blood 
pressure was measured with a manual mercury sphyg-
momanometer in a sitting position at the right upper 
arm using the right cuff size. Two readings were taken 
and the average recorded.  Monocular direct ophthal-
moscopy was done to rule out any diseases of the 
posterior segment. Intraocular pressure was measured 
with the handheld Kowa applanation tonometer. The 
eyes were anaesthetized with 0.5%.  Proparacaine and 
fluorescein strips, impregnated with 1 mg of sodium, 
were used to stain the eyes.  The average of two read-
ings was recorded per subjects. The test was carried 
out between 12 noon and 2 pm each time to avoid 
diurnal variation. The values used were for the right 
eyes only.
     The data obtained was analyzed with SPSS version 
15.0 (SPSS, Inc, Chicago, IL, USA). 

Results

There was a statistically significant difference in 
mean intraocular pressure between the postmenopau-
sal normotensive and postmenopausal hypertensive 
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women, p<0.05.  There was also a significant differ-
ence in IOP between premenopausal normotensive 
and the postmenopausal normotensive (p<0.05), in-
dicating the influence of menopause on intraocular 
pressure (see Table 1 and Figure 1)

Table 1:  IOP and systemic blood pressure in premenopausal 
and postmenopausal women

Key: SD= Standard Deviation, N= Number of subjects, Pre= Premen-
pausal and Post= Postmenopausal 

 
Figure 1: Mean  IOP and BP for premenopausal and postmeno-
pausal  Normotensives 

Mean IOP for premenopausal normotensive wom-
en was 14.58 ± 2.56 mmHg while that of postmeno-
pausal normotensive women was 16.15 ± 1.80 mmHg. 
(p < 0.05).  Also, the difference in mean IOP between 
premenopausal hypertensive (16.58 ± 3.23 mmHg) 
and postmenopausal hypertensive women (18.24 ± 
3.89 mmHg) was statistically significant (p<0.05). 

Mean blood pressure was higher in the postmenopau-
sal women than the premenopausal women. (Figure 
2)

    
Figure 2: Mean IOP and BP for premenopausal and postmeno-
pausal  hypertensives

A statistically significant positive correlation was 
observed between IOP and systemic blood pressure 
in postmenopausal hypertensive women, p<0.05, 
(Figures 3 and 4).  A highly significant positive cor-
relation was also observed between IOP and systolic 
blood pressure in the premenopausal hypertensive 
women, Figure 5 (r = 0.60, p<0.05).  Other correla-
tions, however, were close to or almost zero and thus 
figures have not been included for these situations. 

Figure 3: Positive correlation of IOP and systolic blood pressure 
in hypertensive postmenopausal women.
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Figure 4: Positive correlation of IOP and diastolic blood pres-
sure in hypertensive postmenopausal women.

Figure 5: Positive correlation of IOP and systolic blood pressure 
in hypertensive premenopausal women

Discussion

The results of this study showed a statistically sig-
nificant difference in IOP between premenopausal nor-
motensive and postmenopausal normotensive, 1.57± 

0.76 mmHg, (p<0.05) indicative of the influence of 
menopause on intraocular pressure. This is consistent 
with other studies4,5.  The effect of blood pressure is 
seen in the mean IOP of hypertensive postmenopau-
sal  women being higher than that of normotensive 
postmenopausal women, 2.09 ± 2.9 mmHg, (p<0.05). 
This effect is also reflected in the difference in mean 
IOP between the hypertensive and normotensive pre-
menopausal women, 2.00 ± 0.67mmHg, (p<0.05). 
However, the difference in mean IOP between the 
hypertensive premenopausal and normotensive post-
menopausal women, 0.43 ± 1.43, (p>0.05) was not 
significant. This is in agreement with studies5-7.

There was a significant positive correlation be-
tween IOP and systemic blood pressure in hyperten-
sive postmenopausal women. Our results also showed 
a statistically significant positive correlation between 
systolic blood pressure and IOP in the hypertensive 
premenopausal women. Although a positive correla-
tion was observed between IOP and systolic blood 
pressure in the premenopausal normotensive women 
as well as in the postmenopausal normotensive wom-
en, it was not found to be statistically significant. This 
is consistent with a previous study14.

The results reported here are generally consistent 
with those found in the literature16, 17 correlating IOP 
and blood pressure in menopausal women. Higher 
intraocular and blood pressures were reported in the 
postmenopausal women group than in the premeno-
pausal women group suggestive of the influence of 
the decline in female reproductive hormones  on el-
evated IOP and blood pressure. Estrogen is known to 
have vasodilatory effects in the systemic circulation. 
Decreased estrogen levels during menopause may 
therefore complicate or contribute to ocular patholo-
gies as estrogen receptors are found in both retinal 
and choroidal tissue4, 5.

Another reason could be age related. In this study, 
the mean age (52.30±1.52) of the postmenopausal 
women was slightly higher than that of the premen-
opausal women (51.73±2.23), this might have had 
some influence on the higher systemic blood pressure 
recorded in the study. This comes as no surprise, as 
there is a natural tendency for blood pressure to rise 
with age due to the reduced elasticity of the arterial 
system. Women going through menopause often ex-
perience a loss of elasticity in the carotid artery, the 
aorta, and other large arteries. This loss of elasticity 
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makes it more difficult for the arterial wall to expand 
and contract with each heartbeat. Over time, this 
failure can lead to the enlargement of the heart: the 
heart muscle itself grows as a result of the difficulty 
in pumping blood through an inelastic arterial system. 
This in turn can lead to hypertension and heart dis-
ease. Some studies had also suggested that the activa-
tion of the renin-angiotensin system increased the risk 
of menopausal women contracting hypertension16-18. 
     Intraocular pressure has been found to be asso-
ciated with systemic blood pressure levels in popu-
lation based studies13, 14. The relation appears to be 
reasonably consistent across the range of values of 
IOP and both systolic and diastolic blood pressure. It 
has been postulated that the treatment of hypertension 
may place the eye at relatively increased risk of visual 
field deficits because of an imbalance in relation of 
blood pressure to IOP. This thought has been given 
credence, in part, because of the clinical dictum that 
sudden lowering of blood pressure is associated with 
loss of visual field in some people. It was also sug-
gested that the systolic pressure increases the filtrated 
fraction of aqueous humour to cause a sustained rise 
in IOP.

Others16, 17 reported  that an increase in body mass 
index (BMI) in menopausal women may play a great-
er role than hormonal changes. Menopause-related 
hormonal changes can lead to weight gain and make 
blood pressure more reactive to salt in the diet  which 
in turn, can lead to higher blood pressure. Another 
factor which may lead to weight gain is a loss of ener-
gy, thereby increasing the risk of high blood pressure. 
Depression is yet another risk factor for hypertension. 
This afflicts some menopausal women.

Some studies10, 11 report an increase in alcohol con-
sumption and smoking among menopausal and post-
menopausal women, both of which are also known 
risk factors for high blood pressure, heart disease, and 
stroke. All of these factors may, of course, work sin-
gly or in combination to increase the risk. Exposure 
to lead and lead poisoning may be responsible for 
an elevated risk of hypertension as well. Bone loss, 
which takes place at a much higher rate during and 
after menopause, releases lead stored in the skeletal 
system. Lead exposure and lead poisoning have long 
been known to increase hypertension risks in men. 
The link between lead exposure and hypertension is 
strongest among post-menopausal women19, 20. 

        We conclude therefore that menopause may affect 
intraocular pressure. Intraocular pressure is positively 
correlated with systemic blood pressure in postmen-
opausal women. Knowledge of the normal level of 
intraocular pressure during various stages of female 
reproductive cycle may help during glaucoma screen-
ing.
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