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Prevalence of Glaucoma among patients attending a Tertiary Ophthalmology Clinic in Zanzibar, Tanzania 




.     
.
              . 
                     
	.
..


.



ABSTRACT

	Background and AIM 
Glaucoma is a frequent eye condition in which the optic nerve, which connects the eye and the brain, is injured. Glaucoma poses a serious public health concern since it is the second biggest cause of blindness worldwide, and this blindness is usually irreversible. The aim of the study is to systematically identify the prevalence of glaucoma in population attending tertiary care hospital at Zanzibar, Tanzania.
MATERIALS AND METHODS
[bookmark: _GoBack]This study was a hospital-based cross-sectional study to estimate the prevalence of glaucoma among patients attending Ophthalmology clinic at Mnazi Mmoja Hospital (MMH) in Zanzibar, Tanzania. Questionnaires were used for data collection and socio-demographic data, family history and other risk factors. Analysis of data was done by using statistical package for social sciences (SPSS) program version 23. The measure frequency of prevalence of glaucoma was tabulated.
RESULTS
The study sample was calculated and 200 patients were involved in the study. Among the 200 study population, 78 patients (39 %) were diagnosed to have glaucoma. Most of the patients diagnosed with glaucoma were between 51-60 years of age (24.35 %). Out 78 patients diagnosed with glaucoma, 45 patients (57.7 %) were male and 33 patients (42.3 %) were male.  These patients have a predisposing factors, like existing eye disease, family history of glaucoma (65.3%), hypertensive and diabetic (46.15% and 67.95% respectively). Our study also shows that a great proportion is only using topical medication as treatment of their condition.
CONCLUSION
The prevalence of glaucoma in patients presenting with eye disease is significantly high. Lack of awareness in taking proper treatment during the early stages of all eye diseases contributes to the development of glaucoma. Health education to the community on methods to prevent the risk factors through lifestyle modifications and providing ophthalmic health care facilities in rural areas of Tanzania will reduce the incidence of one of the major cause of blindness in Tanzania.
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INTRODUCTION 

“Glaucoma is a group of eye conditions that damage the optic nerve, which sends visual information to the brain, and can lead to vision loss and irreversible blindness. It is usually caused by fluid building up in the front part of the eye, which increases pressure inside the eye. Glaucoma can lead to loss of vision if not diagnosed and treated early. The loss of ganglion cells is related to the level of intraocular pressure, but other factors may also play a role. Lowering intraocular pressure is the only proven way to treat the disease. Although treatment is usually initiated with anti-drip eye drops, laser trabeculoplasty and surgery can also be used to slow the progression of the disease” 1.
“In 2020, it was estimated that approximately 76 million people globally were affected by glaucoma, among which 4.5 million experiencing moderate to severe visual impairment and 3.2 million suffering from blindness” 2. It is expected that “there will be a rise in the aging population; the number of prevalent glaucoma cases is projected to reach 112 million by 2040, predominantly in old age and African and Asian descendants” 3. “The tenth revision of the International Classification of Diseases, mainly including primary open-angle glaucoma (POAG), primary angle-closure glaucoma (PACG), secondary glaucoma, and congenital glaucoma” 4. “It is estimated that 57.5 million people worldwide are affected by primary open-angle glaucoma (POAG)” 5. Lower socio-economic level, aging, ultraviolet radiation and higher level of air pollution are significantly related with higher burden of glaucoma. 
The most glaucoma affected region globally is Africa. The top 3 regions with the highest number of age-standardized Disability adjusted life years of glaucoma patients are all located in Africa. Currently the prevalence rate of glaucoma is highest in Africa when compared to any region in the world, it was estimated that Africa has 4.8% of the population diagnosed with glaucoma3. The high rate of glaucoma in Africa, is probably due to the lack of quality eye care services, shortage of health care professionals, lack of awareness among the population, insufficient integration of health care systems, and non-availability of accurate data, particularly in regards to monitoring trends and evaluating progress.
In West Africa (Ghana) the estimated prevalence of glaucoma was 6.5 - 8.5%6 in which positive family history of glaucoma was a major risk factor. In Tanzania, 44.7% of patients presented with severe visual loss are due to glaucoma and delayed diagnosis of glaucoma is a challenge in Tanzania7. The increased incidence of glaucoma is due to existing risk factors such as, family history, age, thin cornea, high myopia diabetes, eye surgery, high blood pressure, use of corticosteroids eye drop. Although there is currently no cure for glaucoma, the condition can be managed before blindness or vision loss develops with early detection and therapy.
A study conducted by Tenkorang et al., 2013 among children, adult males and females diagnosed with glaucoma found that fewer children consistently presented with glaucoma at the study clinic compared to adults. Out of 5828 patients involved in the study, 918 were children and are under topical medication for some ophthalmic condition. Of these 918 children, only 13 were diagnosed as glaucomatous by the optometrist and ophthalmologist. Thus, the prevalence of glaucoma among children during the study period was 1.42 %. The total number of adult males was 2747. Of these, only 241 were diagnosed as glaucomatous, the prevalence was 8.77 %. The total number of adult females was 2163; 206 were diagnosed with glaucoma, the prevalence was 9.52%8.
“The global prevalence of glaucoma for the population aged 40 - 80 years is 3.54 %. The prevalence of Primary Open-Angle Glaucoma (POAJ) is highest in Africa (4.20 %) and the prevalence of Primary Angle Closure Glaucoma (PACG) is highest in Asia (1.09 %)” 3. 
“In a community-based study conducted in Jimma town, southwest Ethiopia, the knowledge of glaucoma among adult population and its determinants were determined in a sample of 230 participants aged 35 years and above. It was demonstrated that the level of good knowledge of glaucoma was found to be 50.9%. The results found that only half of the study participants had a good knowledge level of glaucoma in Jimma town, Ethiopia” 9.
“A greater magnitude of visual impairment has been found among adult glaucoma patients in a tertiary Eye Care Center in Gondar, Ethiopia. Female patients, patients in rural areas, primary open angle glaucoma, advanced stage glaucoma, and longer duration of diagnosis were significantly associated with visual impairment among adult glaucoma patients” 10.  

“In a study conducted in ophthalmic outpatient department at hawassa university comprehensive specialized hospital, Sidama, Ethiopia, 59.5% of participants were aware of glaucoma, explained glaucoma as high eye pressure damaging the eye, 16.21% explained it as eye nerve damage, 12.61% defined as it cause irreversible blindness and 11.71% explained glaucoma as visual field loss. Only 54.34% were aware of glaucoma” 11. 

“The adherence to glaucoma medication among the adult glaucoma patients was low among in Ethiopia. Improving the health education of glaucoma in rural areas and those with affected visual acuity and adherence to the medication is highly recommended. Expanding the glaucoma related services in rural areas, improving the accessibility and affordability to the medications is recommended. Improving the awareness about glaucoma and related complications in the community and the treatment options available might decrease the prevalence of glaucoma”12. 

The present study was conducted to determine the prevalence of glaucoma in patients attending ophthalmology clinic at MMH in 2024 and to determine and evaluate the risk factors of glaucoma in patients attending ophthalmology clinic at MMH and to evaluate the kind of management given to glaucoma patients at MMH. This study will help to increase the awareness of the risk factors and to minimize the complications of glaucoma. Will also help in the management of the consequences of glaucoma in MMH.

material and methods

The study was done by hospital-based cross-sectional study; the study was done at ophthalmology clinic in which the data will be obtained from the patients attending the clinic from January to May for the year 2024 at Mnazi Mmoja Hospital (MMH) which is the only tertiary/referral hospital for Zanzibar, Tanzania. This study was conducted on patients attending the clinic where adequate treatment for routine ophthalmic conditions, visual and associated problems.
Sampling
All the patients who attend at ophthalmology clinic at MMH from January to May 2024 were enrolled in the study. The sample size was calculated using the formula n= (Z2pq)/d2; where n= sample size, Z= Z score for confidence interval (1.96), p=prevalence = 0.33 (Otiti-Sengeri et al., 2022), q=1-p, d= tolerable error (0.05). The study included 200 patients to fill the questionnaire. Patient who is not willing to cooperate were excluded from the study. 
Data Collection and Analysis
Data was collected using a questionnaire and the data collected were categorized, described in different variable, tabulated, interpreted and presented in different graphic and was analyzed by Statistical Package for Social Science (SPSS) version 23.

results

The prevalence of glaucoma among the patients attending ophthalmology clinic at Mnazi Mmoja hospital was 39%. Among the 200 participants included in the study 78 people had glaucoma. The prevalence was more in the age between 31-70 years among those reported. (Table 1). Distribution of Glaucoma based on sex also found that it was more among females (45) compared to male (33) (Table 2). Our study shows that 51 patients (65.3%) had family history of glaucoma and 27 patients (34.6%) with no family history of glaucoma had developed glaucoma. Only 27 patients (22.13%) with no family history had also developed glaucoma and 95 patients (77.87%) had no family history of glaucoma and not developed glaucoma (Table 3).
Table 1: The age-wise study participants and the distributions of glaucoma.

	Age (yr)
	Glaucoma
	Total

	
	Yes
	No
	

	10-20
	7
	27
	34

	21-30
	9
	37
	46

	31-40
	13
	20
	33

	41-50
	11
	8
	19

	51-60
	19
	10
	29

	61-70
	14
	15
	29

	71-80
	3
	5
	8

	81-90
	2
	0
	2

	Total
	78
	122
	200


Table 2: Sex distribution of patients with glaucoma.

		Sex
	Glaucoma
	Total

	
	Yes
	No
	

	Male
	33
	48
	81

	Female
	45
	74
	119

	Total
	78
	122
	200





Table 3: Family history of glaucoma prevalence.

	Family history
	Glaucoma
	Total

	
	Yes
	No
	

	Present
	51 (65.38%)
	27 (34.62%)
	78

	Not present
	27 (22.13%)
	95 (77.87%)
	122

	Total 
	78
	122
	200



It was observed in our study that 62 patients (79.48%) with history of HT developed glaucoma and only 16 patients (20.51%) with no history of HT had developed glaucoma. This shows there is a positive relationship between HT and development of Glaucoma. Only 14 patients (11.47%) with history of HT had not developed glaucoma and 108 patients (88.52%) with no history of HT and had not developed glaucoma (Table 4). From the above results it was clear that HT was a major risk factor for the development of Glaucoma.
It was observed in our study that 25 patients (32.05%) with history of DM had developed glaucoma and 53 patients (67.95%) with no history of DM had also developed glaucoma. Among the study population, only 9 patients (7.37%) with history of DM had not developed glaucoma and 113 patients (92.62%) with no history of DM had not developed glaucoma (Table 5).
Table 4: History of hypertension (HT) in patients with glaucoma.

	History of Hypertension
	Glaucoma

	
	Yes
	No

	Hypertensive
	62 (79.48%)
	14 (11.47%)

	Non-Hypertensive
	16 (20.51%)
	108 (88.52%)

	Total 
	78
	122



Table 5: History of Diabetes Mellitus (DM) in patients with glaucoma.
	History of DM
	Glaucoma

	
	Yes
	No

	Diabetic
	25 (32.05%)
	9
(7.37%)

	Non-Diabetic
	53 (67.95%)
	113
(92.62%)

	Total 
	78
	122



DISCUSSION
This study showed that out of 200 patients involved in this study 78 (39%) have glaucoma this is quite higher compared to the global prevalence of glaucoma in one of the studies done in 2020 showed that among 57 million involved in the study 7 million were affected with glaucoma which is equal to prevalence of 2.51%5. But these results correlate with study done in 2022 at Mahenge, Tanzania which involved 278 people in which a prevalence of 33.1% was obtained so this is quite relevant in small area study13. 
In this study it was found that 7 patients aged (10-20 years) 8.97% has glaucoma, 9 patients aged (21-30 years) 11.5% has glaucoma, 13 patients aged (31-40 years) 16.67% has glaucoma, 11 patients aged (41-50years) 14.1% has glaucoma, 19 patients aged (51-60 years) 24.35% has glaucoma patients aged (61-70years) 17.94% has glaucoma, 3 patients aged (71-80 years) 3.85% has glaucoma and 2 patients aged (81-90 years) 2.56% has glaucoma. It is observed that highest prevalence was found at the age of 51-60 years followed by that of 61-70 years14.
The study showed that high prevalence of female patient compared to male as the study showed the prevalence of 57.69% among those with positive diagnosis of glaucoma in comparison to male which are 42.31% this is consistent with a study done in 2013 in eye clinic in Ghana, which showed high prevalence of diabetes in female in which the prevalence of female was 9.5% compared to 8.7% of that of males8.  So this study showed there is high female preponderance in case of glaucoma affected cases.
The study showed association in some risk factors with glaucoma such as family history where it showed that among those who are affected with glaucoma 65.38% had family history while only 34.62% had no family history of glaucoma. The study also showed that 53.85% who were diagnosed with glaucoma have a personal history of hypertension while 46.15% have no history of hypertension. Also, the study revealed that a significant proportion (32.05%) have history of glaucoma among those patients with glaucoma while 67.95% have glaucoma with no history of diabetes. So there is significant association of risk factors with glaucoma.  This relative risk, also known as the risk ratio (RR), is the ratio of the likelihood that an event (such becoming sick or being hurt) will occur in an exposed group to the likelihood that the event will occur in a comparative, non-exposed group. RR = 3.61. Relative risk >1, represents that risk has increased due to factor exposure.
In sub-saharan Africa the treatment possibilities of glaucoma is difficult due to the high cost of treatment and unavailability of the equal treatment options to all the population. The availability of surgical interventions are expensive in these regions, but patient prefer for surgical interventions more compared to medication because of the non-compliance for medications in these regions15,16. “A study conducted among ophthalmologists showed that one main limitation of trabeculectomies in Nigeria was due to the unwillingness of patients to agree to the surgical intervention”17.
The most frequently reported barrier for non-adherence to glaucoma medication in this study was forgetfulness (89.25%) among non-adherent. Those who mentioned forgetfulness as a barrier were 28 times more likely to be non-adherent to medication. The most frequently cited barrier by adherents was the cost of the medication (57.14%); because ant glaucoma medications are lifelong treatment18.
The results observed in our study relates with the study done in 2014, that “total of 356/967 subjects were recruited over a 2-month period; 176 (49.4%) were male and the mean was 52.21 (SD 15.3). Targeted eye screening of diabetics showed that 231/356 (65%) of subjects had eye problems, including potentially blind conditions, that required immediate intervention, in contrast to the existing self-reported referral, which was only 10% out of an average of 200 diabetics have had an eye exam a year so the study shows a significant association of diabetes with glaucoma”14.
Conclusion

In the study it is observed that there is increased prevalence of glaucoma among patients attending Mnazi Mmoja at ophthalmology clinic compared to other causes of eye problems. This could indicate also there could be increased number of complications especially blindness as this is the second leading cause of blindness worldwide. The study showed that prevalence of glaucoma increased with age and higher among females compared to males and there is high correlation of glaucoma with risk factor hypertension. Also, it was found that greatly a large number of individuals diagnosed with this condition are in topical treatment with few on other treatment and a very few proportions on combination of more than one type of medication such as oral and topical medications.
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