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ABSTRACT

Background: Glaucoma is the second leading cause of blindness globally. Africa has the highest burden of 
undetected cases of glaucoma and, the majority of patients present to the hospitals late with severe glaucoma 
partly due to the limited access to glaucoma screening equipment, and few trained eye care personnel. Ocular 
Hypertension (OHT), defined as an Intraocular Pressure (IOP) of >21 mmHg with normal optic nerve head findings 
and no other ocular disease is a risk factor for the development and progression of glaucoma. Uganda has limited 
data on the prevalence of OHT.  
Objective:  We aimed to determine the proportion of OHT in South Western Uganda.  
Methods: This was a retrospective analysis of the IOP data of 5962 participants from a community-based 
outreach eye screening program. The IOP was measured using i-care100 rebound tonometer. The eyes were 
examined using a torch light and a direct ophthalmoscope. History of hypertension and diabetes treatment were 
obtained, and the blood pressure and random blood sugar measured. Data analysis involved a t-test, and logistic 
regression using STATA 7.
Results: The mean age was 48.2 years. The majority, 56.2% were female. Systemic hypertension was present in 
23.9% and diabetes in 2.3%. The mean IOP was 15.5 mmHg (SD ±4.9). The prevalence of OHT was 12.6% (n = 731). 
At bivariable analysis, female sex (OR 0.85, 95% CI 0.73–0.99, and p= 0.049), diabetes (OR 1.45, 95% CI 0.85–2.48, 
and p= 0.17) and systemic hypertension (OR 1.45, 95% CI 1.18–1.77, and p= 0.000) were associated with OHT, 
while systemic hypertension was the only factor associated with OHT at multivariable analysis (adjusted odds 
ratio 1.5, 95% confidence interval 1.23–1.92, and p-value = 0.000).
Conclusion: We found a high prevalence of OHT in southwestern Uganda. OHT was associated with systemic 
hypertension. 
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INTRODUCTION 

Glaucoma is the second leading cause of blindness 
globally, accounting for 11% of total blindness among 
adults over 50 years of age1. Africa has both the highest 
prevalence of Primary Open Angle Glaucoma (POAG) 
and the highest burden of undetected cases of glaucoma 
in the adult population globally2,3. In sub-Saharan Africa 
(SSA), glaucoma patients tend to be younger with the 
majority of patients presenting to the hospitals late with 
at least 60% presenting with severe glaucoma in the 
worse eye and at least 36% with severe glaucoma in both 
eyes4,5. This late presentation is partly due to the limited 
knowledge about glaucoma, limited access to glaucoma 
screening equipment, and few trained eye care personnel 

6-8. In Uganda, glaucoma is the third leading cause 
blindness, accounting for 11.7% of the cases9.  

Intraocular Pressure (IOP) remains the only modifiable 
risk factor for glaucoma10. Having Ocular Hypertension 
(OHT) is an important risk factor for the development and 
progression of POAG, with the 15-year risk of blindness 
in patients with untreated OHT ranging between 3.1% 
to 9.4%11-13. Early detection and treatment of OHT 
slows the progression of glaucoma and reduces the 
risk of blindness14,15. Although there are many methods 
of measuring IOP, using i-care rebound tonometer is a 
painless and non-invasive means of detecting OHT, with 
comparable results to Goldman’s applanation tonometer16. 
A community outreach screening program is one way for 
improving access to glaucoma screening program17.

In Uganda, data on the prevalence of OHT is limited. 
We aimed to determine the proportion of OHT in South 
Western Uganda through analysis of IOP measurements 
from an integrated community-based outreach eye 
screening program. 
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MATERIALS AND METHODS

This was a retrospective analysis of IOP measurements 
from a community outreach from the Glaucoma Screening 
and Treatment Project for South Western Uganda based 
at Mbarara University Referral Hospital Eye Center. 
Permission was obtained from the hospital to analyse and 
publish the data was obtained from the Eye Hospital. The 
screening was conducted in 16 districts and 2 cities in 
south-western Uganda, between July 2023 and January 
2024. The analysis included a total of 5962 people, both 
male and female, aged 1 year to 98 years. 

During the screening, a self-reported history of 
systemic hypertension and diabetes treatment was 
obtained for each participant, and the blood pressure and 
random blood sugar were also measured and recorded.

We measured distant and near Visual Acuity (VA) 
using Snellen’s and tumbling-E charts. 
The Visual Acuity (VA) was classified below:
•	 Normal: Presenting VA 6/9 or better
•	 Mild visual impairment: Presenting VA worse than 

6/12 to 6/18 
•	 Moderate visual impairment: Presenting VA worse 

than 6/18 to 6/60 
•	 Severe visual impairment: Presenting VA worse than 

6/60 to 3/60 
•	 Blindness: Presenting VA worse than 3/60

We performed retinoscopy to screen for possible 
refractive error for patients who had VA worse than 6/6 
but did not have significant ocular media opacity. IOP 
was measured from both eyes by an ophthalmic clinical 
officer with the participants in prone position, using the 
i-care rebound tonometer model IC100 manufactured by 
ICARE FINLAND OY. Six measurements were taken and 
the average reading taken according to the manufacturer’s 
recommendation. Patients who had corneal scars were 
excluded from the analysis. An IOP of >21 mmHg in any 
eye was considered ocular hypertension. The eyes were 
examined using a torchlight and direct ophthalmoscopy 
done for fundoscopy. Ocular Hypertension (OHT) was 
defined as an IOP of >21 mmHg with normal optic nerve 
head findings and no other ocular disease. A glaucoma 
suspect was defined as an IOP of >21 mmHg with a 
suspicious-looking optic disc and unexplained visual 
acuity reduction. Glaucoma was defined as a previous 
confirmed/documented diagnosis of glaucoma with or 
without current or previous glaucoma treatment and 
disc changes consistent with glaucoma with or without 
elevated IOP.

The participants with OHT and other ocular 
pathologies were referred to nearby tertiary eye facilities 
for comprehensive glaucoma evaluation that included 
visual fields and optical coherence tomography, and or 

treatment.  Patients with known history of glaucoma or 
previous treatment for glaucoma were excluded from the 
analysis.

Data was entered in Excel, exported to, cleaned, and 
analyzed using Stata 17. Continuous data was summarized 
into descriptive statistics, and categorical data were 
summarized into frequencies and proportions. A t-test 
was used to test the difference in the mean IOP between 
men and women. Bivariate analysis tested the relationship 
between age, sex, systemic hypertension, diabetes, and 
OHT using binary logistic regression at a p-value of less 
than 0.2. Significant variables at bivariate analysis were 
subjected to multivariable logistic regression analysis 
to determine the factors associated with OHT at a 95% 
confidence interval and p value of 0.05. Odds ratios and p 
values were reported.

RESULTS 

A total of 11,567 eyes of 5,962 people were examined 
and IOP measured. There were 2,604 males and 3,358 
females. The mean age was 48.3 (±21.8): the mean ages 
for males and females were 47.8 and 48.9 respectively. 
Systemic hypertension was found in 24.43%, while 
2.37% had diabetes (Table 1).

Table 1: Demographic characteristics of the participants 
(n=5962)

Characteristic Frequency 
(n)

(%)

Sex 
Male 2604 43.68
Female 3358 56.32
Total 5962 100.0

Age group (completed years)
1-17 746 12.52
18-39 1136 19.07
40-60 2143 35.97
60  and older 1933 32.44
Total 5958 100.0

Diabetes 
No 3789 97.63 
Yes 92  2.37
Total 3881 100.0

Systemic hypertension 
No 3102 75.57
Yes 1,003 24.43
Total 4.105 100.0



Journal of Ophthalmology of Eastern Central and Southern AfricaDecember 2025

107

The majority of people, 70% had normal visual acuity, 
while 5.4% of the participants were blind in both eyes 
(Figure 1). Cataract, allergic conjunctivitis and refractive 

errors were the top three commonly diagnosed conditions 
(Figure 2). 

Figure 1: Presenting visual acuity (VA) of the participants
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Figure 2: Most commonly diagnosed conditions
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A total of 751 people had OHT (an IOP greater than 21 
mmHg), representing 12.6% of total. Of the people that 
had OHT, 352 (47%) had OHT in both eyes, while 399 
(53%) had OHT in only one eye. Ocular hypertension was 
more among the females at 53%, compared to the males 
at 47%. The proportion of people with OHT increased 
with increasing age group (Figure 3). The IOP was not 
normally distributed but had a right skew (Figure 4). 

The mean IOP was 15.5mmHg (SD = 4.9mmHg). The 
mean IOP for the male was 15.5mmHg (SD 5.2), while 
that of the female was 15.4 (SD 4.7).  The mean IOP for 
different age groups were; 16.9mmHg for age-group 1-17 
years, 15.8mmHg for age-group 18-39 years, 15.5mmHg 
for age-group 40-60 years and 15.5mmHg for age-group 
above 60 years.  The median IOP was 15mmHg and the 
interquartile range (IQR) was 12.5-18mmHg. 
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Figure 3: Showing the the proportion of OHT, a) in general and b) by age category
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Figure 4: Distribution of intraocular pressure: a) histogram with right skewing and b) box plot

At bivariable analysis, female sex (OR 0.85, 95% CI 0.73–
0.99, and p= 0.049), diabetes (OR 1.45, 95% CI 0.85–
2.48, and p= 0.17) and systemic hypertension (OR 1.45, 
95% CI 1.18–1.77, and p= 0.000) were associated with 

OHT, while systemic hypertension was the only factor 
associated with OHT at multivariable analysis (adjusted 
odds ratio 1.5, 95% confidence interval 1.23–1.92, and 
p-value = 0.000).
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Table 2: Bivariate and multivariate regression of factors associated with ocular hypertension in southwestern Uganda

Crude Odds Ratio (COR) Adjusted Odds Ratio (AOR)

Variables COR (95% CI) P-value AOR (95% CI) P-value
Sex

Male 0.16 (0.14    0.18) 0.000 1
Female 0.85 (0.73   0.99) 0.049 1

Age group (years) 

1-17 0.2 (0.17   0.25) 0.003 1
18-39 0.67 (0.52   0.87) 0.003 1
40-60 0.55 (0.43   0.70) 0.000 1
>60 0.71 (0.56   0.90) 0.005 1

Diabetes 

No 0.15 (0.14   0.17) 0.000 1
Yes 1.45 (0.85   2.48) 0.170 1

Hypertension

No 0.13 (0.12   0.15) 0.000 1
Yes 1.45 (1.18    1.77) 0.000 1.59 (1.28    1.99) <0.0001

Sex, age, diabetes and hypertension were the factors associated with OHT at bivariate analysis. At multivariable analysis, 
only hypertension was a significant factor. Hypertension was associated with a 1.59 risk of having OHT.

DISCUSSION 

This study determined the proportion of OHT in South 
Western Uganda through an integrated community-
based outreach-screening program. Understanding the 
proportion of persons with OHT within the community 
could lay an important foundation in the planning of 
glaucoma screening and treatment programs.

The study found a high prevalence of OHT at 12.6%. 
The study had similar findings to a hospital-based, cross-
sectional, analytical study done on 422 non-glaucomatous 
patients aged 18 years and above in Southeast Nigeria, 
which found a prevalence of OHT at 12.1%. Among those 
with OHT, 14% of participants were less than 31 years old 
had OHT in at least one eye, and 31% of those aged 61and 
70 years had OHT in at least one eye18. However, being a 
hospital based study on patients, they could have missed 
asymptomatic people from the community. Additionally, 
they had a smaller sample size and did not include those 
younger than 18 years. Another hospital study involving 
adults aged 18 years and above in Malawi, involving 
200 “healthy” individuals without a known history of 
glaucoma and 1112 patients, found a prevalence of 
OHT at 11.5% and 13.8%, respectively, which were 
similar to our findings19. One study at a national referral 
hospital in central Uganda that included 405 hypertensive 
participants aged 25-90 years found the prevalence of 

OHT at 11.6%20, a figure close to our findings of 12.6% 
from the community survey in southwestern Uganda.

However, our findings contrast the previously documented 
findings. For example, a population-based descriptive cross-
sectional study in Nigeria, involving 1810 Black Africans 
aged 16 years and older, found a prevalence of OHT at 7.0%21, 
significantly lower than our finding of 12.6%. In addition, the 
4.8% prevalence in Ethiopia during a large volume cataract 
outreach22  and the 2.1% prevalence in the rural Italian 
community23 were also significantly lower than our finding. 
We postulate that this high prevalence of OHT could be due 
to high levels of self-medication in the Ugandan population 
that includes steroids, especially with the high prevalence 
of allergic conjunctivitis in south-western Uganda24,25.  The 
mean IOP in our study was 15.5 (±4.9) mmHg. This was 
similar to findings from China26-28, Europe29, Saudi Arabia30, 
and Nigeria21.  In contrast to our study, lower mean IOPs 
have been reported  in Ethiopia, central Australia31, Iran32  and 
other parts of the globe33-38. One study in Iran among elderly 
population aged 60-90 years revealed a mean IOP 16.7 (± 
3.2) mmHg which was higher than what we found39. The 
differences in the IOP could be due to variation in population 
characteristics35,40. In Cameroon, a study of 485 patients 
aged 5 years and above found the mean IOP of 13.01 ± 2.97 
mmHg in both eyes (95% CI: 12.82–13.19), which was lower 
than our findings. This could be due to the population and 
environmental variance41. 
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A hospital-based retrospective review involving 69 
Black and White children aged 5 to 17 years found OHT 
in 7 (10.1%) participants and a mean IOP of 17.7±4.2 
mmHg and 19.3±6.0 mmHg for White and Black children, 
respectively42. Their finding is in contrast to the 17% and 
the mean IOP of 16.9 mmHg that we found in our subgroup 
of 1 to 17 years. This difference could be explained by the 
population and geographical differences and sample size 
differences. A large school-based survey involving 1565 
children aged 5-24 years in the Gobi desert region found 
a significant association of raised IOP with young age; 
they found a mean IOP was 17.16 ±3.6 mm Hg (median: 
16.8 mm Hg; range: 5.6 to 31.5 mm Hg) in the right eye 
and 17.1 ±63.4 mm Hg (median: 16.9 mm Hg; range: 7.8 
to 32.3 mm Hg) in the left eye43. These findings indicate 
possibly a higher than previously thought prevalence of 
OHT among the younger population that could warrant 
further studies among the children.

In our study, systemic hypertension was positively 
associated with having OHT (p<0.0001). The European 
Eye Epidemiologic Study44, Gutenberg Health Study36, 
Barbados Eye Study45, and several other studies across the 
globe had similar findings35,37,39,46–48 sex, systemic blood 
pressure, diabetes mellitus, Body Mass Index (BMI.  
Systolic blood pressure has been postulated to increase 
aqueous filtration leading to increased and sustained rise 
in IOP49. In contrast to our findings, one rural population 
survey in Sweden did not find a positive association 
between IOP and hypertension50. This is possibly due to 
the low number of participants with hypertension in their 
survey.

We did not find a significant relationship between 
diabetes and OHT. This agrees with two other studies32,51. 
However, several previous studies have found significant 
association between diabetes and OHT27,35,38,45,52,53. 
This difference could be explained by the population 
differences and the fact that their population had a higher 
prevalence of diabetes. Since our study was a community 
screening program and was not statistically powered, it 
could have led to our finding, and therefore the result 
should be interpreted with caution. The osmotic gradient 
caused by hyperglycemia has been suggested to draw the 
aqueous humor into the anterior chamber, leading to the 
increased IOP in patients with diabetes 54,55.

      From the existing literature, the relationship between 
IOP and sex is not conclusive. We did not find evidence 
of a significant relationship between sex and IOP. This is 
consistent with several previous findings34,37,46. In contrast 
to our findings, some studies observed a greater IOP 
among females than among males33,56, and others found 
the reverse23,57. Although the reasons for the gender-
specific variations in the IOP are unclear, physical activity, 
hormone changes, blood pressure, body mass index and 
regional and ethnic differences have been postulated35. 

We did not find a significant association between age 
and OHT, which was an unusual finding, was consistent 
with a  longitudinal study in Korea and Mongolia47. 
However, the Beaver Dam Eye Study found a positive link 
between age and IOP29 as did the study in Cameroon41. 
The European Eye Epidemiology found a U-shaped 
relationship between age and IOP44. Because IOP is 
influenced by aqueous humor dynamics and the anatomy 
of the eye58, regional variations in eye characteristics may 
explain the differences in results among studies.

Strengths of the study

The study included a large sample size and a wide age 
range. This was a novel community based survey.

Limitations of the study 

(i)	 We did not do measurements of the central corneal 
thickness, which is known to affect tonometry 
measurements.

(ii)	 History of steroid use, eye surgery, family history 
of glaucoma not elicited during the screening hence 
failed to determine the causes of OHT

(iii)	There was high rate of loss to follow-up as most of the 
participants who had OHT did not report to tertiary 
eye facility sooner to confirm if they had glaucoma.

CONCLUSION 

This study found a 12.6% prevalence of OHT which was 
higher than previously reported. Systemic hypertension 
was significantly associated with having OHT. The 
study did not find any significant association of IOP with 
diabetes, age and gender.

Recommendations 

(i)	 Community-based IOP measurement can be used to 
screen for OHT as a means of glaucoma awareness 
and prevention strategy.

(ii)	 Additional studies should be done to identify other 
factors associated with OHT.

(iii)	Stringent and clear referral and follow up measures 
are required if community IOP screening is to be 
utilized.
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