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PREVALENCE AND FACTORS ASSOCIATED WITH ELEVATED INTRAOCULAR PRESSURE AMONG PATIENTS ATTENDING GENERAL OUTPATIENT CLINIC AT KILIMANJARO CHRISTIAN MEDICAL CENTER HOSPITAL (KCMC) 2024-2025



.     
.
              . 
                     
	.
..


.
[bookmark: _GoBack]


ABSTRACT
	[bookmark: _Hlk156657216][bookmark: _Hlk213299246]Aims: To evaluate the prevalence and factors associated with elevated intraocular pressure among patients attending Kilimanjaro Christian Medical Center (KCMC) zonal referral hospital at general outpatient clinic, 2024-2025.
Study Design: Hospital-based analytical cross-sectional study 
Place and Duration of Study: The study was conducted at KCMC zonal referral hospital at  general outpatient clinic for a duration of six months from October 2024 to March 2025
[bookmark: _Hlk202324206]Methodology: This study included 287 patients aged 40 years and above who attended at KCMC general outpatient clinic. The primary outcome was elevated intraocular pressure (>21 mmHg). Data collected included blood pressure, body mass index, intraocular pressure measured by a rebound tonometer, optical coherence tomography for optic disc evaluation, visual field test and refractive error by autorefractor. 
Results: The prevalence of elevated intraocular pressure was 11.8% and 47.1% of patients with elevated intraocular pressure had glaucoma. Among patients with glaucoma, 81.25% were at the early to moderate stage of disease. Elevated intraocular pressure was significantly associated with female sex (AOR: 4.5; 95% CI: 1.11–17.80), alcohol consumption (AOR: 4.2; 95% CI: 1.29–13.81), family history of glaucoma (AOR: 26.2; 95% CI: 7.27–94.70), hypertension (AOR: 1.4; 95% CI: 1.22,-3.91), refractive error (myopia) (AOR: 9.7; 95% CI: 2.66-35.62),  and obesity (AOR: 3.6; 95% CI: 1.01–13.20). 
Conclusion: Elevated IOP is associated with hypertension, alcohol use, female sex, refractive error, obesity, and family history. Screening high-risk individuals in non-ophthalmic clinics could help prevent glaucoma-related vision loss.
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1. INTRODUCTION 

Elevated intraocular pressure (IOP) is the primary risk factor of glaucoma. It causes damage to the ocular structure, typically the optic nerve head and retinal ganglion cells (Coster et al., 2023).  Glaucoma is a cluster of optic neuropathies characterized by optic disc excavation, corresponding patterns of vision loss. Most people with glaucoma have elevated IOP, although some have normal tension glaucoma (Kim et al., 2020). Risk factors associated with increased IOP include age, sex, family history of glaucoma, smoking, alcohol use, corneal thickness, refractive error, obesity, systemic hypertension, diabetes mellitus, and use of certain medications (Yasukawa et al., 2022). Lowering IOP remains the only proven approach to prevent or slow glaucoma progression. Treatment options include medical therapy with antiglaucoma eye drops, laser procedures, and surgery (Tanna et al., 2022). 
Glaucoma is the primary cause of irreversible blindness worldwide and a serious public health concern(Tanna et al., 2022). Glaucoma is the second leading cause of blindness worldwide, accounting for 11% of global blindness cases, 17.8% in Sub-Saharan Africa, and 14% in Tanzania (Bourne et al., 2021) (Poole et al.,2002).  It has been estimated that the number of people affected by glaucoma globally will rise from over 76 million in 2020 to over 110 million in 2040, leaving 11.2 million people blind(Zhang et al., 2021). Globally, the prevalence of glaucoma is 3.5% (Tanna et al., 2022) and in Tanzania is 4.16%(Ntim-Amponsah et al., 2004). 
Among patients with glaucoma, 58% have advanced loss of visual field in at least one eye at the first time of presentation at a tertiary hospital in Tanzania (Jones et al., 2019).  Late presentation due to the nature of the disease in which it spares central vision until an advanced stage (Waisberg and Micieli, 2021). The prevalence of elevated IOP varies across different regions, as a study conducted in Bangladesh, India, and South Africa reports rates of 9%, 15%, and 10%, respectively (Ahmed et al., 2023)(Garg et al., 2018)(Niekerk et al., 2014). 
Understanding burden and risk factors associated with elevated IOP will add knowledge and change of practice to the health care providers, and will enable early detection of high IOP among patients who attend non-ophthalmic general clinics, hence preventing irreversible vision loss due to glaucoma.
This study aimed to evaluate the burden and risk factors of elevated IOP among patients attending at KCMC general outpatient clinic, which is poorly researched in our setting.


2. METHODOLOGY

[bookmark: _Hlk213689059]2.1 Study Setting
The study was conducted at the KCMC zonal referral hospital, located in Northern Tanzania, within the general outpatient department (OPD).

2.2 Design and Population
This was a hospital-based analytical cross-sectional study involving patients aged 40 years and above who attended the KCMC general outpatient clinic between October 2024 and March 2025. Exclusion criteria included known cases of glaucoma, a history of ocular trauma, or previous ocular surgery.

[bookmark: _Toc200194516]2.3 Data collection methods and procedure.
The participants were informed about the purpose and procedures of the study before giving their consent. During interviews, consented participants were asked about their medical history and demographics. Information such as age, sex, education level, marital status, employment, place of residence, history of diabetes mellitus and hypertension, and medical care for hypertension and diabetes mellitus. Diabetes mellitus cases had been referred to those individuals who have previously been diagnosed.
Blood pressure was measured after resting in a seated position for thirty minutes, and two measurements were taken two minutes apart. The average of these two measurements determined their systolic (SBP) and diastolic (DBP) blood pressure. Blood pressure was grouped into two groups those below 140/90mmHg and those equal to or greater than 140/90mmHg. Hypertensive cases were those with systolic blood pressure (BP) ≥140 mmHg and/or diastolic BP ≥90 mmHg or previously diagnosed hypertensive cases(Bowo-Ngandji et al., 2023).
[bookmark: _Hlk168211093]Body weight in kilograms (KG) measured by a weighing scale (NIPPOTEC, model no: NSL-202) and height in meters (M) were measured in each participant, and the body mass index (BMI) was calculated by dividing the body weight by the square meter of the height (KG/M2). Body mass index was grouped into four groups: <18.5kg/m2 for underweight, 18.5-24.9kg/m2 for normal weight, 25-29.9kg/m2 for overweight, and >30kg/m2 for obese(Louisraj, Thomas and Nelson Jesudasan, 2018).
[bookmark: _Hlk165833544]Anterior segment ocular examination was performed in each participant by using a pen-torch for checking corneal clarity, anterior chamber, iris, pupil and crystalline lens. Visual acuity (V/A) was assessed by using a Snellen or illiterate E chart at 6 m. Intraocular pressure was measured between 8 and 10 a.m. in each eye by using a rebound tonometer ICARE 100 placed within 3–7 mm of the cornea, perpendicular to the central cornea in seated participants looking straight ahead. Three readings were taken from each eye, and then an average of the readings was recorded in each eye. The results were grouped into hypotony IOP <9mmHg, normal IOP 9-21mmHg, and elevated intraocular pressure (IOP >21mmHg) and the eye with the highest IOP was taken for data analysis in each participant.
 Participated with elevated IOP on either one or both eyes were given appointment to attend eye clinic for further ocular examination by slit lamp biomicroscope (Haag-Streit model BQ-900; Haag-Streit AG, Koeniz, Switzerland) with 90D lens (Volk Optical), visual field test by Humphrey perimeter (Humphrey Visual Field Analyzer, Zeiss, Oberkochen, Germany S/N 7401-17434) to detect visual field defects in the central 24-2° strategy. A reliable test was defined as one with fixation losses <20%, false positives and false negatives <15%. Pupil dilated with 0.5% tropicamide and 2.5% phenylephrine for at least 20-30minutes for fundoscopy and assessment of the optic nerve head (VCDR) by optical coherence tomography (PRIMUS200 Carl Zeiss OCT machine. 
Glaucoma case defined according to the International Society of Geographical and Epidemiological Ophthalmology criteria, in which a visual field defect consistent with glaucoma and either VCDR (vertical cup-to-disc ratio) equal or greater than 0.6 or a difference in VCDR between eyes equal or greater 0.2, and or typical optic disc damage such as retinal rim thinning, disc hemorrhage(Rekha Mudhol* Manjushree KS and Yakkundi, 2021). 
The visual field definition of glaucoma was based on the Ocular Hypertension Study criteria as follows:
i. A Glaucoma Hemifield Test “Outside normal limits.” 
ii. A cluster of three or more points in a location typical for glaucoma, all of which are depressed on the pattern deviation plot at a p < 5% level and one of which is depressed at a p < 1 % level. 
iii.  A pattern standard deviation that occurs in less than 5% of normal fields.
iv.  The visual field defects should be reproducible and typical for glaucoma, such as respecting the horizontal midline, nasal step, and arcuate defects (Keltner et al., 2015)(Moraes et al., 2017) (Foster et al., 2002) 
Glaucoma severity was categorized based on mean deviation (MD) as (MD -2 to -6 dB) mild, (MD -6 to -12 dB) moderate, (MD -12 to -20 dB) advanced, and (MD < -20 dB) severe (Mills et al., 2006) (Tanna et al., 2022).
[bookmark: _Hlk171276231]A refractive error will be measured by using portable autorefractor (1-47-3 MAENOCHO ITABASHIKU, TOKYO 174-8633, JAPAN), and results grouped into: Emmetropia (+0.5D to -0.5D), Hypermetropia(>+0.5D), Low Myopia (-0.75D to< - 3D), Moderate Myopia (-3D to -6D) and high Myopia(>-6D). Hyperopia was defined as >+0.50 D; mild SE < +3.00 D, moderate SE +3.00D to +6.00D, and high hyperopia SE >+6.00D(Gnanadurai et al., 2019).

2.4 Data Management and Analysis

Data were analyzed using SPSS version 25. Continuous variables were summarized as means and standard deviations, while categorical variables were presented as frequencies and percentages. Associations between categorical variables were tested using the Chi-square test. Univariate and multivariable logistic regression analyses were used to identify factors associated with elevated intraocular pressure. A p-value <0.05 was considered statistically significant.


3. results
[bookmark: _Hlk213690054]3.1 Socio-demographic characteristics of study participants
This study involved 309 patients, among them, 22 were excluded due to different reasons, leaving 287 patients enrolled in the study. Nearly half, 135 (47%), were between 60 and 74 years old, with a mean age of 62 years. The majority of participants, 186 (64.8%), were female, and more than half, 170 (59.2%), resided in rural areas.  Additionally, 112 (39%) reported consuming alcohol and 39 (13.6%) were smokers (Table 1).
Table 1: Socio-demographic characteristics of study participants (N=287)

	Variable
	Frequency
	Percentage

	Age in years
	
	

	   40-59
	115
	40.1

	   60-74
	135
	47.0

	≥75
	37
	12.9

	Mean± SD
	62.2 ±10.8
	

	Sex
	
	

	   Male 
	101
	35.2

	   Female
	186
	64.8

	Residence
	
	

	   Rural
	170
	59.2

	   Urban
	117
	40.8

	Education level
	
	

	   Non formal
	11
	3.8

	   Primary
	185
	64.5

	   Secondary
	53
	18.5

	   College
	38
	13.2

	Marital status
	
	

	   Single
	3
	1.0

	   Married
	206
	71.8

	   Widowed
	57
	19.9

	   Separated
	21
	7.3

	Tribe
	
	

	   Chagga
	164
	57.2

	   Pare
	44
	15.3

	   Others
	79
	27.5

	Employment status
	
	

	   Unemployed
	2
	0.7

	   Employed
	35
	12.2

	   Self employed
	78
	27.2

	   Farmer
	127
	44.2

	   Retired
	45
	15.7

	History of smoking
	
	

	   Yes
	39
	13.6

	   No
	248
	86.4

	Alcohol intake status
	
	

	   Yes 
	112
	39.0

	   No
	175
	61.0


(Abbreviations: SD-Standard Deviation)

[bookmark: _Toc200194525]3.2 Clinical characteristics of study participants
Among patients attending the general outpatient clinic, 37 (12.9%) had a family history of glaucoma, while 146 (50.9%), had a history of hypertension. About 34 (11.8%) of patients had elevated IOP, and 44 (15.3%) had visual impairment. Additionally, 147 (51.2%) were hypertensive, and nearly a quarter, 67(23.4%), were overweight. Regarding refractive error, the majority, 189(65.8%), had emmetropia. Among patients with elevated IOP, more than half, 18(52.9%) had ocular hypertension, and 16 (47.1%) had glaucoma. (Table 2).
Table 2 Clinical characteristics of study participants (N=287)
	Variable
	Frequency
	Percentage

	Family history of glaucoma
	
	

	   Yes
	37
	12.9

	   No
	250
	87.1

	History of diabetes mellitus
	
	

	   Yes
	50
	17.4

	   No
	237
	82.6

	History of hypertension
	
	

	   Yes
	146
	50.9

	   No
	141
	49.1

	Hypertensive medication (n=145)
	
	

	   Yes
	125
	86.2

	   No
	20
	13.8

	 IOP status
	
	

	[bookmark: _Hlk193622053]   Hypotony
	11
	3.8

	   Normal pressure
	242
	84.3

	   Elevated IOP
	34
	11.8

	Visual acuity status
	
	

	   Normal
	234
	81.5

	[bookmark: _Hlk193804513]   Visual impairment
	44
	15.3

	   Severe visual impairment
	9
	3.2

	BP status
	
	

	   Normotensive
	140
	48.8

	   Hypertensive
	147
	51.2

	BMI status
	
	

	   Normal
	164
	57.1

	[bookmark: _Hlk193804671]   Overweight
	67
	23.4

	   Obesity
	56
	19.5

	Refractive error status
	
	

	   Hyperopia
	41`
	14.3

	[bookmark: _Hlk193804779]   Emmetropia
	189
	65.8

	   Myopia
	57
	19.9

	cdr status (n=34)
	
	

	<0.6
	16
	52.9

	   ≥0.6
	18
	47.1

	Glaucoma status
	
	

	[bookmark: _Hlk193804893]   Ocular hypertension
	18
	52.9

	   Glaucoma cases
	16
	47.1


[bookmark: _Toc200194530][bookmark: _Hlk200184245](Abbreviations: BP-Blood Pressure, BMI- Body Mass Index, CDR-Cup Disc Ratio, IOP-intraocular Pressure)

3.3 Stage of presentation of glaucoma among patients with elevated intraocular pressure who attended the KCMC general OPD clinic

Among glaucoma patients assessed with a visual field test, 7 (43.75%) presented with mild stage, 6 (37.5%) were in the moderate stage, and 3 (18.75%) presented with advanced stage disease. 
Table 3: 

Stage of presentation of glaucoma among patients with elevated intraocular pressure who attended KCMC general OPD clinic (N=16)
	Glaucoma severity (VFT) 
	Frequency
	Percent 

	   Early/Mild stage 
	7
	43.75

	   Moderate stage 
	6
	37.5

	    Advanced stage
	3
	18.75


[bookmark: _Toc200194531](Abbreviations: VFT-Visual field test)

3.4 Factors associated with elevated intraocular pressure among patients who attended the general outpatient clinic
In the univariate analysis, female patients had significantly 90% higher odds of developing elevated IOP compared to male patients (COR: 1.9; 95% CI: 1.04–2.18). Patients who currently consume alcohol had 3.9 times higher odds of having elevated IOP than non-drinkers (COR: 3.9; 95% CI: 1.79–8.26). Additionally, those with a family history of glaucoma were 23.9 times more likely to have raised IOP compared to those without a family history (COR: 23.9; 95% CI: 10.15–56.38). Hypertensive patients had 2.6 times higher odds of having elevated IOP than those without hypertension (COR: 2.6; 95% CI: 1.18–5.60). Similarly, individuals with myopia had 90% greater odds of having elevated IOP compared to those with emmetropia (COR: 1.9; 95% CI: 1.07–4.93). Moreover, patients with obesity had 5.6 times higher odds of having raised IOP compared to those with normal weight (COR: 5.6; 95% CI: 2.36–13.40).
In the multivariable analysis, after adjusting for other factors, female patients had 4.5 times higher odds of having elevated IOP compared to male patients (AOR: 4.5; 95% CI: 1.11–17.80). Similarly, current alcohol drinkers had 4.2 times greater odds of developing elevated IOP than those who never consumed alcohol (AOR: 4.2; 95% CI: 1.29–13.81). Additionally, patients with a family history of glaucoma were 26.2 times more likely to have the elevated IOP compared to those without a family history (AOR: 26.2; 95% CI: 7.27–94.70). Moreover, patients with obesity had 3.6 times higher odds of developing elevated IOP compared to those with a normal body mass index (AOR: 3.6; 95% CI: 1.01–13.20) (Table 4).

[bookmark: _Hlk193805994]Table 4: Factors associated with elevated intraocular pressure among patients attending a general outpatient clinic
	Factors
	COR (95%CI)
	p-value
	AOR (95%CI)
	p-value

	Age in years
	
	
	
	

	   40-59
	1
	
	
	

	   60-74
	0.7 (0.33,1.50)
	0.392
	
	

	   ≥75
	0.8 (0.23,2.40)
	0.628
	
	

	Sex
	
	
	
	

	   Male 
	1
	
	1
	

	   Female
	1.9 (1.04,2.18)
	<0.001
	4.5 (1.11,17.80)
	0.035

	History of smoking
	
	
	
	

	   Yes 
	1
	
	1
	

	   No
	0.5 (0.12,0.56)
	0.001
	0.5 (0.09,2.33)
	0.349

	Alcohol intake status
	
	
	
	

	   Yes 
	3.9 (1.79,8.26)
	0.001
	4.2 (1.29,13.81)
	0.017

	   No
	1
	
	1
	

	Family history of glaucoma
	
	
	
	

	   Yes
	23.9 (10.15,56.38)
	<0.001
	26.2 (7.27,94.70)
	<0.001

	   No
	1
	
	1
	

	History of diabetes mellitus
	
	
	
	

	   Yes
	1.2(1.01,2.60)
	0.023
	0.9 (0.22,3.91)
	0.939

	   No
	1
	
	1
	

	History of hypertension
	
	
	
	

	   Yes
	[bookmark: _Hlk193806480]2.6 (1.18,5.60)
	0.017
	[bookmark: _Hlk213303093]1.4 (1.22,3.91)
	0.039

	   No
	1
	
	1
	

	Hypertensive medication
	
	
	
	

	   Yes
	1
	
	
	

	   No
	1.3 (0.40,4.33)
	0.656
	
	

	Refractive error status
	
	
	
	

	   Emmetropia
	1
	
	1
	

	Hyperopia
	5.5 (1.92,15.64)
	0.001
	5.3 (1.13,25.19)
	0.034

	   Myopia
	10.4 (4.24,25.73)
	<0.001
	9.7 (2.66,35.62)
	0.001

	BMI status
	
	
	
	

	   Normal
	1
	
	1
	

	   Overweight
	2.4 (1.92,6.18)
	0.042
	2.5 (0.68,9.54)
	0.166

	   Obesity
	[bookmark: _Hlk193806744]5.6 (2.36,13.40)
	<0.001
	[bookmark: _Hlk193807550]3.6 (1.01,13.20)
	0.048


(Abbreviations: CI- Confidence Interval; COR-Crude Odds Ratio; AOR-Adjusted Odds Ratio)

4. discussion
We found that the prevalence of elevated intraocular pressure was 11.8%, indicating that significant number of patients had elevated IOP attending KCMC general OPD are missed, and this highlights the critical importance of routine IOP screening for all patients at risk of elevated IOP. This result is similar to the prevalence of 10% found by (Niekerk et al., 2014) in South Africa and 13.8% were found by (‘Aus dem Department für Augenheilkunde Tübingen Prevalence of increased intraocular pressure and Presentation patterns of glaucoma At a tertiary hospital in Malawi, South-East-Africa’, 2017) in Malawi. These similarities are due all studies are hospital-based and from Africa. Also, it is lower than 15% found by(Garg et al., 2018) in India, this is disagreement could be due to different ethnicities and (Garg et al., 2018) used a lower IOP cutoff, 20 mmHg instead of 21 mmHg. 
Among those with elevated intraocular pressure 47.1% (16 out of 34) had glaucoma. This indicates that, through IOP screening at general OPD at KCMC, enabled early detection of glaucoma and could preventing irreversible vision loss from glaucoma. This proportion is higher compared to 27.8% found (Fanton et al., 2023) in Brazil, 29% were found by (Landgren and Peters, 2021) in Sweden, 25.5% were found by (Fertig et al.,2017) in Malawi (2017). However, is lower than 85.2% reported by (Huang et al., 2020) in Australia. This difference is due to different criteria used to diagnose glaucoma, age of the study population, and (Fertig et al.,2017) did not use the visual field test.  
The study also revealed that 81.25% of glaucoma cases were detected in early or moderate stages, while 18.75% were at the advanced stage. This pattern demonstrates the benefit of integrating IOP screening in general OPD settings, as many cases can be identified before irreversible loss of vision has occurred. This proportion (81.25%) of glaucoma patients diagnosed at early or moderate stages in the current study is significantly higher than the 27.5% found by (Okosa et al., 2021) in Nigeria, and 41% found by (Jones et al., 2019) and 62.8% by (Anatory et al., 2025) in Tanzania. This difference in stage of glaucoma at presentation is caused by screening conducted for asymptomatic patients in the general OPD clinic instead of the eye clinic.
This study found that females had a 4.5 times higher risk of having elevated IOP compared to males, which could be because of hormonal differences, as most of the female participants were in the postmenopausal age group. Additionally, males have slightly larger skulls and orbital sizes than females (Han et al., 2018) (Cui et al., 2019) (Kim et al., 2020). This result is consistent with  (Hashemi et al., 2016) in Iran and  (Li et al., 2021) in China. However, it differs from studies conducted by (Studies, 2016) in Barbados, and (Mathapathi and Patil, 2016) in India, where there was no difference between males and females. Furthermore, a study done by (Chan et al., 2015)  in England indicated that males had a higher risk of having elevated IOP than females. These differences may be due to differences in ethnicity and health-seeking behavior in different areas between males and females.
This study showed that participants with hypertension had a 1.4 times higher risk of developing elevated IOP compared to non-hypertensive individuals, as hypertension increases blood circulation in the ciliary artery, which raises aqueous fluid production and intraocular pressure. Additionally, hypertensive patients tend to have elevated episcleral venous pressure, which also impairs aqueous humor outflow (Rathnakumar et al., 2017). Our results align with studies done by (Studies, 2016) in Barbados, (Li et al., 2021) in China, (Panda-jonas, Mukhamadieva and Khikmatullin, 2019) in Russia, (Yasukawa et al., 2022) in Japan and (Samal et al., 2024) in India. 
Furthermore, a current study found that alcohol drinkers had 4.2 times higher odds of developing elevated IOP than those who no history of alcohol consumption. Alcohol consumption has been associated with a transient reduction in IOP due to its osmotic diuretic effect and increased urine output. Still, chronic alcohol consumption leads to oxidative stress and inflammation in the eye, which impair the drainage function of the trabecular meshwork, thus increasing IOP(Song et al., 2020). Similar results were found in studies done by (Chan et al., 2015)  in England,  (Keihanian et al., 2016) in Iran and (Song et al., 2020) in Korea. However, a study done by (Li et al., 2021) in China found no association between the elevation of intraocular pressure and alcohol consumption. This difference could be a difference in the quantification of alcohol drinking behavior, reliance on self-reported history of alcohol consumption and different types of alcohol.
Participants with a family history of glaucoma were 26.2 times more likely to have the elevated IOP compared to those without a family history, as those with a family history of glaucoma are genetically predisposed to altered aqueous humor dynamics. This result is similar to a study done by (Pius et al., 2020) in Uganda and (Keihanian et al., 2016) in Iran, however  (Suh and Kee, 2012) in South Korea found that a family history of glaucoma was not associated with elevated IOP. 
This study found that myopic patients had a 9.7 risk of having elevated IOP than emmetropic patients as refractive errors may alter anterior chamber anatomy, and impede aqueous drainage. Changes in the ciliary muscle and extraocular muscle contraction induced by accommodation-related convergence during near work may contribute to myopic development and IOP elevation by changes in anterior chamber depth, lens thickness, and anterior chamber angle(Aggarwala, 2020)(Zhang et al., 2022). This result aligned with previous studies done by (Chan et al., 2015)  in England, (Hashemi et al., 2016) in Iran, (Panda-jonas, Mukhamadieva and Khikmatullin, 2019) in Russia, (Gnanadurai et al., 2019) in India (Li et al., 2021) in China. However, studies done by (Yassin and Al-Tamimi, 2016) in Saudi Arabia and by (Pius et al., 2020) in Uganda showed refractive errors were not associated with the elevation of IOP. This difference could be explained by a difference in the target population as (Yassin and Al-Tamimi, 2016) included participants above 20 years and excluded those with CDR >0.5 or asymmetry of > 0.2 and  (Pius et al., 2020) used a self-reported history of refractive error. 
[bookmark: _Hlk213811699]Moreover, obese patients had 3.6 times higher odds of developing elevated IOP compared to those with a normal BMI. It is postulated that obese patients experience increased blood viscosity, intraorbital fat tissues that raise the episcleral venous pressure, and oxidative stress to the trabecular meshwork, all of which decrease aqueous outflow and elevate IOP(Rathnakumar et al., 2017). Additionally, hypertension and diabetes are prevalent among obese individuals, which could increase the risk of an elevation of IOP. These results are consistent with previous studies done by (Bae and Park, 2015) in Korea, (Hashemi et al., 2016) in Iran, and (Rathnakumar et al., 2017) in India, but contrary to the study done by, (Li et al., 2021) from China, which found no association between high BMI and elevation of IOP. This disagreement may be attributed to differences in ethnic groups, age of the study population, and racial differences. 
[bookmark: _Hlk200516060]Furthermore, this study showed that diabetic mellitus was not associated with elevated IOP as similar to previous studies done by (Suh and Kee, 2012) in South Korea. While studies done by (Bae and Park, 2015) in Korea, (Hashemi et al., 2016) in Iran, and  (Wang et al., 2018) in Beijing, showed association diabetic mellitus and elevation of IOP. This discrepancy may be due to differences in diabetes management, glycemic control, or self-reported of a history of diabetes missed some participants who were asymptomatic.  
Although older age is associated with an elevation of IOP, due to cumulative trabecular meshwork dysfunction. The current study found that age was not associated with the elevation of intraocular pressure, which is consistent with studies done by (Ahmed et al., 2023) in Bangladesh, but contrary to studies done (Mathapathi and Patil, 2016) in India and  (Li et al., 2021) in China, where age was associated with the elevation of IOP. This disagreement is due to differences in different ethnicities and geographical areas.
Unlike some previous studies done by (Suh and Kee, 2012) and  (Bae and Park, 2015) in Korea where they found a significant association between smoking and IOP, our study did not observe such an association, which is consistent with a study done by(Li et al., 2021) in China. One possible explanation is the variability in smoking behavior across different populations, including differences in duration, intensity, and the presence of other confounding lifestyle factors.

5. Conclusion
[bookmark: _Hlk213815231]The prevalence of elevated intraocular pressure was 11.8%, with nearly half of the affected patients having glaucoma. Elevated IOP was associated with female sex, hypertension, alcohol use, myopia, obesity, and family history of glaucoma. Routine IOP screening at general OPDs, especially for high-risk groups, could promote early glaucoma detection and prevent vision loss.


6. STRENGTHS OF THE STUDY
This study captured glaucoma patients, thus showing the way of early detection of glaucoma and influencing public health screening policies. Furthermore, this study used a portable rebound tonometer, which is simple and can be used by a nurse during triage for patients attending non-ophthalmology clinics.


7. LIMITATIONS.
The study is a cross-sectional design, which cannot establish causality, and a single-center study, limiting generalizability. The study did not involve measurement of central corneal thickness, which affects intraocular pressure. Furthermore, unmeasured confounders such as genetic markers, dietary habits, or medication adherence were not assessed. Self-reported data on alcohol consumption, history of diabetes, instead of measuring HbA1c levels, and family history of glaucoma may introduce recall bias.

8. RECOMMENDATIONS
Targeted IOP screening should be implemented for high-risk individuals such as older adults, females, hypertensive patients, those with refractive errors, obesity, or a family history of glaucoma. Strengthening the referral system between general and ophthalmology clinics will aid early diagnosis. Public health programs should also address modifiable risks, including alcohol use and obesity management.
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OPERATIONAL DEFINITION
Elevated intraocular pressure (IOP)- Is the intraocular pressure above 21mmHg
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[bookmark: _Hlk158494569]BMI- Body mass index
BP- Blood pressure
DBP-Diastolic blood pressure
IOP- Intraocular pressure 
HTN- Hypertension
KCMC- Kilimanjaro Christian Medical Center
KCMCU- Kilimanjaro Christian Medical Centre University.
KG- Kilogram
MD- Mean Deviation
OPD- Outpatient Department
SBP- Systolic blood pressure
VFT- Visual field test
WHO- World Health Organization











