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Abstract 
Background: Glaucoma is a leading cause of irreversible blindness worldwide and primary open-angle glaucoma 

(POAG) is the most prevalent clinical type of glaucoma in sub-Sahara Africa. Existing comorbid status in patients 

influence the course and management of glaucoma. Recognizing the role and influence of the comorbidities in 

POAG in our environment could be important in determining the course of and effective management of POAG. 

Methodology: This was a 5-year retrospective study of the demographic, epidemiological, and comorbid clinical 

status of 500 POAG patients attending the Glaucoma unit of the Ophthalmology department of the University of 

Port Harcourt Teaching Hospital. Findings from clinical records and basic ophthalmic examinations were used 

to obtain data from the respondents. Records of basic ocular examinations (which included Visual acuity-both 

distant and near, evaluation of the eyelids, the globe, cornea, pupil, the lens and fundoscopy) were extracted. 

Data were analyzed using version 25 software (SPSS) Inc; Chicago, IL, USA for statistical analysis. Relevant 

data were presented in tables and charts. Statistical significance was set at p ≤ 0.05. Results: Males were 306 

(61.2%) while females constituted 38.8% (n=194). This gives a male to female ratio of 1.5:1. The age group 45-

54 years had the highest population of those examined (41.6%) while participants less than 45 years (3.0%) 

constituted the least. Major comorbidities with adult-onset POAG were cataract, systemic hypertension and 

diabetes mellitus. Seventy-two percent (n=360) of the study participants had more than one comorbid state. 

Conclusion: Diabetes mellitus, systemic hypertension and cataract are major comorbidities associated with 

primary open angle glaucoma and cognizance of their probable co-existence with POAG would be necessary for 

multi-disciplinary approach in the management of patients.   
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I. Introduction 
Glaucoma ranks the second leading cause of blindness in the world after cataract, and the most common 

cause of irreversible blindness [1]. Visual impairment and blindness constitute major public health and social 

problems worldwide with serious economic implications, often leading to social dependence, poor quality of life, 

lack of access to education; loss of productivity and income, lower social participation and increased mortality [2-

6]. In developing countries, like Nigeria, loss of vision is worsened by the poor quality of rehabilitative and 

supportive services due to a dearth of both manpower and technology. The World Health Organization (WHO) 

estimates that 2.2 billion people in the world are visually impaired; and 90% of the world’s blind population live 

in developing countries [6,7]. The prevalence of glaucoma is estimated at 1.2% of the population above 40 years 

of age in Nigeria [8]. 

The burden of glaucoma in the world is high and also increasing with the aging population [9]. The 

Africa region has the highest incidence and prevalence of glaucoma [10] and in Nigeria is responsible for 15-20% 

of blindness in Nigeria [8]. 

Primary open-angle glaucoma (POAG) is the most common type, accounting for over 51% of all cases 

of glaucoma [10]. It is the most prevalent variant of glaucoma in Nigeria; and the Niger Delta Region POAG has 

the highest number of glaucoma patients – being responsible for 20.8% of bilateral blindness [11]. 

Most patients with glaucoma are old and often have other non-ocular comorbidities for which they 

frequently visit other care givers. It is therefore vital for the practicing ophthalmologist to be acquainted with the 

comorbidities of glaucoma patients. In fact, POAG, with increased intraocular pressure has been associated with 

hypertension [12–16], and diabetes [17–19]. Yet, lower systolic blood pressure, and lower perfusion pressure, are 

risk factors for POAG [20]. In a study from Taiwan, patients with POAG were compared with matched subjects 



Comorbidities in Primary Open Angle Glaucoma Patients Attending a Tertiary Hospital in .. 

DOI: 10.9790/0853-2203146267                                   www.iosrjournal.org                                           63 | Page 

regarding comorbidity, with the most important excess risks found for hypertension, hyperlipidemia, systemic 

lupus erythematosus, diabetes, hypothyroidism, as well as fluid and electrolyte disorders [21].  

The aim of the present study is to study the coexisting non-ocular diseases with open-angle glaucoma 

among patients attending the glaucoma clinic in our setting (UPTH) from 2017 to 2021. 

 

II. Materials and Methods: 
Ethical Statement:  

Ethical approval to conduct this study was obtained from the Ethics Committee of University of Port Harcourt. 

This study adhered to the tenets of the Declaration of Helsinki on study involving human subjects. All information 

obtained from the participants of this study was treated with utmost confidentiality. No personal identification 

(names, clinic number) was stored electronically.  

Study Area: 

This study was carried out in the Glaucoma Unit of University of Port Harcourt Teaching Hospital, Port Harcourt, 

Rivers State, Nigeria.  

Study Design: 

This was a retrospective study of 500 POAG patients attending the Glaucoma clinic of the University of Port 

Harcourt Teaching Hospital from 2018 to 2022.  

Eligibility Criteria:  

Inclusion Criteria 

Patients diagnosed with primary open angle glaucoma who are indigenes of Rivers State.  

Exclusion Criteria: Subjects with history of eye surgery prior to diagnosis of glaucoma, cases of secondary 

glaucoma, angle-closure glaucoma and history of ocular trauma.  

Sampling Method:  

Findings from clinical records and basic ophthalmic examinations were used to obtain data from the respondents. 

Records of basic ocular examinations (which included Visual acuity-both distant and near, evaluation of the 

eyelids, the globe, cornea, pupil, the lens and fundoscopy ) were extracted.  

Sample and Data Analysis 

The data obtained were entered into Microsoft Excel sheet, cleansed and later exported to IBM Statistical Package 

for Social Sciences (SPSS) version 25 software (SPSS) Inc; Chicago, IL, USA for statistical analysis. Relevant 

data were presented in tables and charts. Statistical significance was performed using Chi square and statistical 

significance was set at p ≤ 0.05.  

 

III. Results 
Age and Sex Distribution of the study population 

Out of 500 participants examined, males were 306 (61.2%) while females constituted 38.8% (n=194). 

This gives a male to female ratio of 1.5:1. The age group 45-54 years had the highest population of those examined 

(41.6%) while participants less than 45 years (3.0%) constituted the least. Age range of the study population was 

40 to 92 years [Table 1]. 

 

Table 1: Age and Sex Distribution of the study population 

 
Age Group (yrs) Male        (%) Female     (%) Total      (%) 

< 45 12          (2.4) 8             (1.6) 20          (3.0) 

45-54 136        (27.2) 72           (14.4) 208         (41.6) 

55-64 70         (14.0) 50          (10.0) 120         (24.0) 

65-74 54         (10.8) 30          (6.0) 84          (16.8) 

75 -84 22         (4.4) 24         (4.8)  46           (9.2) 

85 and above 12         (2.4) 10         (1.5) 22            (3.9) 

Total 306      (61.2) 194       (38.8) 500        (100) 

Mean age=59.4±11.2 years; M:F =1.5:1; Age range  40 to 92 years; Modal class 45-54 years 
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Distribution of the study Population According to Occupation 

Majority of the study participants were retired civil servants (n=136; 21.8%). Unemployed subjects were 12 

(2.4%) and accounted for the least among the study population. There was a statistically significant difference in 

the distribution of the participants of this study among the various occupational status (p=0.000) [Figure 1].  

 

 
Figure 1: Distribution of the study Population According to Occupation 

 

Major Comorbidities with adult-onset POAG in the Study Population 

The major comorbidities found with adult-onset POAG in the study population were cataract; observed in 76.8% 

(n=302) persons, systemic hypertension in 55.5% (n=218) and diabetes mellitus in 39.7% (n=156). Some of the 

study participants had more than one comorbid state [Figures 2] 

 

 
Figure 2: Comorbidities found in the study population 
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IV. Discussion 
The major comorbidities with POAG found in this study were systemic hypertension, diabetes mellitus 

and cataract. This is in agreement with many authors on this subject [22, 23].  It has been postulated that there is 

a link between metabolic diseases such as hypertension and diabetes mellitus and primary open angle glaucoma 

[12–15, 17-19]. In the Beaver Dam Eye Study, Klein et al., noted that the prevalence of POAG was higher in 

diabetic individuals compared to none diabetics (4.2% versus 2.0%; P = 0.004); and in the Baltimore Eye Survey, 

persons whose POAG had been diagnosed before they enrolled in the study showed a positive association with 

diabetes (odds ratio, 1.7, 95% confidence interval, 1.03, 2.86). In the Blue Mountains Eye Study participants with 

glaucoma were more likely to have systemic hypertension than participants without glaucoma in 65.7% of cases 

(95% CI: 56.6–74.8) versus 45.4% (95% CI: 43.8–47.1) [24-26].   

Cataract and POAG are common co-morbidities, as the conditions are prevalent in aging populations. 

However, a definitive correlation between these co-morbidities has not been established. The Barbados Eye Study 

found that cataracts were more common among POAG cases than controls [27].  

Many theories have been put forward to explain the correlation between diabetes mellitus and POAG. 

The first theory suggests that sustained hyperglycemia and lipid dysregulation might increase the risk of damage 

from neuronal stress [28]. A second theory postulates that there is a compromise in the hemodynamics of diabetic 

eyes because of retinal vascular endothelial cell dysfunction [29].  Another explanation is that, optic neuropathy 

results from remodeling of the connective tissue of the optic nerve head and dysregulation at the trabecular 

meshwork and the lamina cribrosa, with increased IOP and greater mechanical stress on the optic nerve head. 

Diabetes can exacerbate connective tissue remodeling and accentuate these biomechanical changes [30]. Vascular 

endothelial cell dysfunction and loss of retinal pericytes have been described in diabetic retinopathy and are 

associated with hypoxia [31]. Furthermore, metabolic disturbances of the carbohydrate metabolism could play a 

role in glaucomatous damage and pathogenesis [32].  

Leske and colleagues postulated that diabetes mellitus and systemic hypertension coexist with POAG 

among black populations [27].  Our current study, the Barbados Eye Study and some other studies in Nigeria 

corroborated this position [33,34].  

In this work, it was observed that the mean age of the study participants was 59.4±11.2 years and modal 

age class was 45-54 years. This finding is in tandem with many investigators. Working independently and in 

different periods of time, Murdoch et al., in a study among 1563 people of Hausa/Fulani ethnic extraction of 

Nigeria; reported that POAG was more prevalent in individuals aged 45 years and older [35] while Adeoye in 

South Western region of Nigeria observed that POAG was more prevalent in individuals aged 50 years and older; 

and that POAG accounted for 11.1% of blindness in Nigeria [36]. The commonest form of POAG in our 

environment is the adult-onset type which occurs from the age of 40 years [37-39].   

Corroborating with the findings of this work are the works of Leske et al., in the Barbados Eye Study 

which observed that adult-onset POAG was predominately in populations 45 years and older and that POAG 

significantly increases with age in all populations [25].  

In this study, we noticed that majority of the study participants (21.8%) were retired civil servants. The 

distribution of the proportion of retired civil servants in the study population is in tandem with the retirement age 

from civil service in Nigeria at 65 years [40].  

 

V. Conclusion 
Diabetes mellitus, systemic hypertension and cataract are major comorbidities associated with primary open angle 

glaucoma and cognizance of this would be necessary for the multi-disciplinary approach in the management of 

POAG patients.   
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