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Original Research Article

VISUAL IMPAIRMENT, BLINDNESS AND RETINAL DISEASE IN NEW PATIENTS ATTENDING A TERTIARY EYE CARE CENTRE, NORTH CENTRAL NIGERIA


ABSTRACT 

	Aims: To determine the burden, pattern, and causes of visual impairment and blindness, with focus on retinal diseases among new patients attending a tertiary eye-care centre in North-Central Nigeria.

Study design: A hospital-based, cross-sectional study 

Place and duration of study: Department of Ophthalmology, Jos University Teaching Hospital, Jos, Plateau State, conducted from June-December 2014. 

Methodology: Consecutive adult patients (≥18 years) were recruited. Presenting and best corrected visual acuity (VA) were assessed using standard protocols and classified according to WHO criteria. Ocular examination including mydriatic posterior segment examination was carried out to diagnose patients with retinal diseases. Data were analyzed using SPSS version 19, with statistical significance set at P< .05.

Results: Of the 278 participants (556 eyes), 6.1% were blind, 1.4% had severe visual impairment (SVI) and 15.4% were visually impaired (VI) at presentation. After best correction, 5.4% remained blind, 0.7% had SVI, 7.9% had VI. Posterior-segment diseases were identified in 43.5% of patients and 49% of eyes. Patients with retinal disease were nearly twice as likely to be blind both at presentation (9.5%) and after best correction (9.5%) compared to those with non-retinal conditions (4.9% and 3.9%, respectively), although the differences were not statistically significant (P > .05). Retinal diseases accounted for over 22% of blindness after best correction among affected eyes.

Conclusion: The burden of visual impairment and blindness remains high in North-Central Nigeria, with retinal diseases emerging as a major contributor to irreversible blindness. These findings underscore the urgent need for early detection strategies, improved retinal diagnostic and treatment capabilities and integration of posterior-segment disease management into routine eye-care services. Strengthening referral systems and public awareness initiatives are critical to reducing the burden of avoidable blindness in this population.
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1. INTRODUCTION

Visual impairment (VI) refers to a partial or complete loss of vision, while blindness and low vision describe degrees of uncorrectable sight loss that significantly impact daily functioning and quality of life (Centers for Disease Control and Prevention, n.d.).
 In 2010, WHO revised its definition of visual impairment to focus on "presenting visual acuity," replacing the earlier reliance on "best corrected visual acuity" so as to better reflect real-world access limitations to treatment (Thomson et al., 2011).
As of 2015, WHO estimated that 285 million individuals worldwide had some form of visual impairment, including approximately 39 million (82% over 50 years of age) who were blind (presenting visual acuity less than 3/60 in the better eye) and 246 million (65% over 50 years) had low vision globally which is defined as presenting visual acuity of less than 6/18 down to and including 3/60 from all causes (Mariotti, 2010; World Health Organization, 2014). More recent estimates indicate that 43.3 million are blind and 596 million people are visually impaired (World Health Organization, 2019). This is more than double the former estimate for VI.

Despite representing just 15% of the world population, Africa bears a disproportionately high burden of blindness (15%) and visual impairment (9.2%), unlike high-income countries, which have lower blindness prevalence (6%) despite similar population shares (Mariotti et al., 2010; Thylefors et al., 1995).
Based on the 2010 WHO estimates for blindness, 2.3million persons (6%) are blind from retinal diseases globally, with age related macular degeneration accounting for 5% and diabetic retinopathy accounting for 1% (Mariotti., 2010).
A population-based survey conducted in 2001 in India revealed that retinal diseases were primarily responsible for 12.7% of blindness (Dandona et al., 2001).  A more recent review carried out in 2014 suggested that posterior segment ocular morbidities accounted for a large proportion of blindness (13% to 37%) in sub-Saharan Africa (Bastawrous et al., 2014).
The Nigerian National Blindness and Visual Impairment Survey estimated that 3.8% (180,851) of persons aged 40years and above in the North central geopolitical zone of Nigeria were blind which was the third highest among the six geopolitical zones of Nigeria (Kyari et al., 2009).
In Plateau State, a population-based study estimated a blindness prevalence of 4.2% in individuals aged 50 years or more, with macular degeneration responsible for 1.2% of blindness and other posterior segment diseases for 1.7% (Mpyet et al., 2010).
The economic burden of visual impairment includes both direct costs (such as medical treatment) and indirect costs (like productivity loss), which can perpetuate poverty at individual, household, and community levels (Rein et al., 2009; Rein, 2013; Rein et al., 2022).  A report by Wittenborn et al conducted in 2013 revealed that the economic burden of vision loss from retinal diseases was $8.7billion in the USA (Wittenborn et al., 2013).
From the Nigerian National Blindness and Visual Impairment Survey, it was estimated that 1,132,295 (4.2%) people aged 40 years and above were blind, while 403,965 (1.5%) had severe visual impairment (SVI) and 2,714,324 (10%) were visually impaired. Furthermore, in the north-central geopolitical zone (North central GPZ) 180,851 (3.8%) were blind, 83,287 (1.7%) were severely visually impaired and 342,665 (7.1%) were visually impaired (Kyari et al., 2009).

A population-based study carried out in Plateau State revealed that in individuals older than 50 years of age in that study population, 174 (4.2%) persons were blind, 274 (6.7%) had SVI and 648 (15.8%) had VI (Mpyet et al., 2010).
“Vision 2020: The Right to Sight” (founded in 1998 and launched in1999) was a global initiative and a partnership between the World Health Organisation (WHO) and the International Agency for the Prevention of Blindness (IAPB) to eliminate avoidable blindness by the year 2020 (World Health Organization, & International Agency for the Prevention of Blindness, 2004). The program strategy included cost-effective disease control intervention, human resource development (training and motivation) and infrastructure development (appropriate technology, facilities, consumables and funds). Two retinal diseases were included in the second phase of “Vision 2020: The Right to Sight” (i.e age related macular degeneration and diabetic retinopathy) (World Health Organization, & International Agency for the Prevention of Blindness, 2004). This was a welcomed and important development since the rapid aging of populations in most countries has resulted in an increase of blindness and VI from retinal diseases (which are seen largely in older people). The projected doubling of the world's population older than 50 years to 2 billion as of 2020 would therefore possibly have profound effects on the number of those with blindness and low vision without the much-needed intervention (Pizzarello et al., 2004).

A high index of suspicion for and early diagnosis of ocular diseases could eventually lead to the reduction of needless blindness (Upadhyay et al., 2024). It is therefore important to document the proportion of people visually impaired and blind from various causes, thus providing data from which evidence-based interventions can be designed, prioritizing eye health resources effectively.

2. material and methods  

2.1 Study design and setting

This was a cross-sectional hospital-based study conducted over a duration of six months between June and December 2014 during routine consultations in the examination rooms in the Ophthalmology department of the Jos University Teaching Hospital (JUTH).                              

2.2 Study population and sampling technique

All consecutive newly presenting adult patients at the eye clinic who gave informed consent were recruited for the study while children and adults who did not give consent were excluded. 

2.3 Study procedure

Visual acuity was taken (for the person and per eye in all cases) at a distance of six (6) metres, measured uniocularly in a well illuminated room using an illuminated Snellen chart for literate patients and an illuminated “E” chart for illiterate patients and recorded as unaided VA then aided with pinhole and glasses when available. Best corrected VA measurement was also done after refraction by the optometrist for patients with VA <6/9. Relevant examination was carried out to identify signs suggestive of retinal diseases. Following induction of mydriasis, the posterior segment of all recruited participants was examined with a direct ophthalmoscope (Heine), indirect ophthalmoscope (Heine Germany) and wide field panfundoscope which allowed adequate view of the fundus. Diagnoses were then determined and documented for each eye and the person. 

2.4 Data analysis

Based on the diagnosis, participants were then grouped into retinal and non-retinal groups with their visual acuities noted.

The data was then analyzed with Social Sciences, version 19 software. In all cases, P value of <.05 was accepted as indicative of statistical significance.

3. results and discussion

Within the study duration, a total of 278 patients were recruited of which seventy-four (74) had retinal diseases.

3.1 Visual acuity

3.1.1 Presenting Visual Acuity (Persons)Sub-subheading

Seventeen (6.1%) of participants presented as blind persons, 4 (1.4%) had SVI and 43 (15.4%) were visually impaired (VA <6/18 – 6/60); majority 218 (78.4%) had no VI. (Table 1)

Table 1.
Distribution of Presenting Visual Acuity (Person) among the study population 

	Class of Visual acuity
	Retinal
	Non-retinal
	Total

	
	 No
	(%)
	No
	(%)
	No
	(%)

	≥ 6/18
	54
	(73.0)
	164
	(80.4)
	218
	(78.4)

	< 6/18 – 6/60
	11
	(14.9)
	28
	(13.7)
	39
	(14.0)

	< 6/60 -3/60
	2
	(2.7)
	2
	(1.0)
	4
	(1.4)

	< 3/60 
	7
	(9.5)
	10
	(4.9)
	17
	(6.1)

	Total
	74
	(100.0)
	204
	(100.0)
	278
	(100.0)


χ2 = 3.109, P = 0.38

3.1.2 Best Corrected Visual Acuity (Person)

Table 2 indicates that with best correction 15 (5.4%) persons remained blind while 2 (0.7%) were severely visually impaired and 22 (7.9%) visually impaired. (Table 2)

Table 2.   Distribution of Best Corrected Visual Acuity (Person) among the study population
	Class of Visual acuity
	Retinal
	Non-retinal
	Total

	
	No
	(%)
	No
	(%)
	No
	(%)

	≥ 6/18
	59 
	(79.7)
	180
	(88.2)
	239
	(86.0)

	< 6/18 – 6/60
	7
	(9.5)
	15
	(7.4)
	22
	(7.9)

	< 6/60 -3/60
	1
	(1.4)
	1
	(0.5)
	2
	(0.7)

	< 3/60 
	7
	(9.5)
	8
	(3.9)
	15
	(5.4)

	Total
	74
	(100.0)
	204
	(100.0)
	278
	(100.0)


χ2 = 4.005, P = 0.26
3.1.3 Presenting Visual Acuity (Eyes)

All patients in the study population had 2 eyes each, so 556 eyes of 278 patients were examined. Majority of eyes 377 (67.8%) had no VI, while 87 (15.7%) had VI, 10 (1.8%) SVI, and 82 (14.7%) were blind. (Table 3)

Table 3.     Distribution of Presenting Visual Acuity (Eyes) among the study population

	Class of Visual acuity
	Retinal
	Non-retinal
	Total 

	
	No
	(%)
	No
	(%)
	No
	(%)

	≥ 6/18
	81
	(54.7)
	296
	(72.6)
	377
	(67.8)

	< 6/18 – 6/60
	25
	(16.9)
	62
	(15.2)
	87
	(15.7)

	< 6/60 -3/60
	5
	(3.4)
	5
	(1.2)
	10
	(1.8)

	< 3/60 
	37
	(25.0)
	45
	(11.0)
	82
	(14.7)

	Total
	148
	(100.0)
	408
	(100.0)
	556
	(100.0)


 χ2 = 2.216, df = 3, P >.05      

3.1.4 Best Corrected Visual Acuity (Eyes) 

After best correction, 48 eyes (8.6%) remained visually impaired while 6 (1.1%) remained severely visually impaired and 72 (13%) blind. (Table 4)

Table 4.  Distribution of Best Corrected Visual Acuity (Eyes) among the study population

	Class of Visual acuity
	Retinal
	Non-retinal
	Total 

	
	No
	(%)
	No
	(%)
	No
	(%)

	≥ 6/18
	94
	(63.5)
	336
	(82.4)
	430
	(77.3)

	< 6/18 – 6/60
	17
	(11.5)
	31
	(7.6)
	48
	(8.6)

	< 6/60 -3/60
	4
	(2.7)
	2
	(0.5)
	6
	(1.1)

	< 3/60 
	33
	(22.3)
	39
	(9.5)
	72
	(13.0)

	Total
	148
	(100.0)
	408
	(100.0)
	556
	(100.0)


χ2=2.556, df = 2, P>.05

3.2 Anatomical Classification of Morbidity
3.2.1 Sub-subheading AnatomicalClassification of Morbidity (Person) 

Some patients had more than one anatomical morbidity. One hundred and forty-nine (53.6%) patients had anterior segment morbidity, 121 (43.5%) had posterior segment morbidity and 83 (29.9%) ocular adnexal morbidity.
3.2.2 Anatomical Classification of Morbidity (Eyes) among the study population

Some eyes had more than one anatomical morbidity. Based on 556 eyes, 125 (49%) eyes had posterior segment morbidity, while 94 (36.9%) had anterior segment morbidity and 33 (12.9%) eyes had ocular adnexal morbidity. Extraocular motility morbidity and others accounted for 3 (1.2%).

3.3 Visual Acuity Among Participants with Retinal Disease
3.3.1 Presenting visual acuity (person) among participants with retinal disease

Majority of the participants with retinal disease 54 (73%) had no VI, while 11 (14.9%) had VI; 2 (2.7%) had SVI and 7 (9.5%) were blind. Seven (9.5%) patients with retinal diseases were blind at presentation as compared to 10 (4.9%) patients with non-retinal diseases blind at presentation. This is almost double the proportion of the patients with non-retinal diseases and is also more than the proportion of the total study population who were blind at presentation i.e 17 (6.1%), however there was no significant association between retinal disease and presenting VA in the study subjects (P >.05). (Table 1)

3.3.2 Best corrected visual acuity (person) among patients with retinal diseases

After best correction in patients with retinal disease 7 (9.5%) remained blind; 1 (1.4%) severely visually impaired; 7 (9.5%) visually impaired, while 59 (79.7%) had no VI. Furthermore, despite best correction, the proportion of persons that remained blind among the patients with retinal diseases 7 (9.5%) was more than twice the proportion of those with non- retinal diseases 8 (3.9%) and yet outweighed the proportion of persons 15 (5.4%) of the study population who remained blind. This was however not statistically significant (P>.05). (Table 2)

3.3.3 Presenting visual acuity in Eyes with retinal diseases

Thirty-seven (25%) eyes with retinal disease were blind. The proportion of eyes blind at presentation among the patients with retinal diseases 37 (25%) is more than twice the proportion of those blind at presentation with non- retinal diseases 45 (11%) and outweighs the proportion of eyes 82 (14.7%) of the study population blind at presentation. This was however not statistically significant (P>.05). (Table 3)

3.3.4 Best corrected visual acuity of Eyes with retinal diseases

After best correction 33 (22.3%) eyes with retinal diseases remained blind, with 4 (2.7%) now severely visually impaired, 17 (11.5%) had VI, and 94 (63.5%) had no VI. Although not statistically significant, the proportion of eyes that remained blind after best correction among the retinal patients was more than 2 times the proportion among non-retinal patients and more than the proportion in the total study population (P>.05). (Table 4)

DISCUSSION


Visual impairment (VI) and blindness are significant public health challenges, particularly in sub-Saharan Africa, where posterior segment diseases are increasingly implicated (Bastawrous et al., 2014). Despite global initiatives such as Vision 2020, limited access to eye care services and delayed presentation continue to drive irreversible vision loss, especially from retinal conditions (Pizzarello et al., 2004).
In this study, 6.1% of participants were blind on presentation while 1.4% had SVI, and 15.4% were visually impaired. Even after best correction, 5.4% remained blind and 7.9% visually impaired, while 0.7% had SVI, indicating the presence of irreversible or late-stage ocular pathologies, particularly retinal diseases.

The findings closely align with the Nigerian National Blindness and Visual Impairment Survey which estimated a 3.8% blindness prevalence among persons aged ≥40 years in the North Central geopolitical zone, and a 4.2% prevalence in Plateau State among those aged ≥50 years (Kyari et al., 2009; Mpyet et al., 2010). Although the study population in the current research includes all adults ≥18 years, the similarity in prevalence figures suggests that the burden of VI in this region remains high and persistent across age groups.

Retinal diseases were identified as significant contributors to visual morbidity. Patients with retinal pathologies had notably higher proportions of blindness at presentation (9.5%) and after best correction (9.5%), compared to those with non-retinal conditions (4.9% and 3.9%, respectively). It is worthy of note that the proportion of patients with retinal diseases (9.5%) who were blind was almost double that in patients with non- retinal diseases and outweighed the proportion of persons in the total population who were blind. A similar pattern was reported even after best correction in this study with 9.5% of patients with retinal diseases still remaining blind. The difference, although not statistically significant (P > .05), is clinically relevant and mirrors patterns observed in other studies from sub-Saharan Africa, where posterior segment diseases now account for 13–37% of blindness (Bastawrous et al., 2014). The contribution of retinal diseases to the burden of visual impairment and blindness can therefore not be overemphasized in this region.

The irreversible nature of many retinal disorders when in advanced stages such as diabetic retinopathy (DR), age-related macular degeneration (AMD), and retinal vascular occlusions may explain the persistence of blindness despite optical correction. The aging population in Nigeria, alongside the growing prevalence of systemic diseases like diabetes and hypertension, further compounds this burden (World Health Organization, 2020). This aligns with global trends; the WHO estimates in 2020 reported an increase in visual impairment to 596 million people and blindness to 43.3 million globally, with retinal diseases playing an increasingly dominant role (World Health Organization, 2019; Bourne et al., 2021).

Interestingly, 73% of patients with retinal disease in this study presented without VI, underscoring the variable clinical course of retinal pathologies. This highlights a critical opportunity for early detection, monitoring, and intervention before significant vision loss occurs.

Economically, the burden is profound as reported in 2013 by Wittenborn et al and Rein et al in 2017 (Rein et al., 2022; Wittenborn et al., 2013). In low-resource settings such as Nigeria, where access to specialized diagnostics and treatment is limited, the indirect costs due to lost productivity and caregiving can exacerbate poverty cycles, especially when the affected individuals and or caregivers are of working age (Yorston, 2003).
The Vision 2020 initiative rightly emphasized retinal diseases in its second phase, given the demographic and epidemiological transitions. However, the implementation of its strategies: human resource development, infrastructure, and access to technology, remains suboptimal in many parts of sub-Saharan Africa (World Health Organization, 2020). Routine fundus examination, better referral systems, public awareness, and targeted screening for at-risk populations (e.g., diabetics and the elderly) are needed to reduce the growing burden of retinal disease-related blindness.

Although the prevalence of blindness and VI may continue to decline globally due to increased access to cataract surgery, refractive services, and public health interventions, significant disparities remain (World Health Organization, 2020). In high-income countries, blindness prevalence among adults aged ≥50 years ranges from 0.3% to 0.6% compared to 4.2% in sub-Saharan Africa (Bourne et al., 2021; Ilesh et al., 2016). In the present study, 6.1% of adults were blind at presentation, which is markedly higher than the global average and higher than that reported in countries like China (1.7%) and India (3.6%) among similar age cohorts (Bourne et al., 2021; Zheng et al., 2013). The proportion of people who remained blind after best correction (5.4%) further emphasizes the predominance of irreversible causes such as retinal diseases in our cohort. The relative lack of accessible specialized diagnostics like OCT and fundus angiography in resource-constrained settings may however also contribute to underdiagnosis and delayed intervention for retinal pathologies.

Within Africa, similar studies have found variable prevalence depending on methodology and population age. A study in Kenya reported 1.5% blindness among persons ≥50 years, while South African estimates range from 0.7–1.4% in different regions (Mathenge et al., 2007; Naidoo et al., 2016). In Nigeria, the 2005–2007 National Blindness and Visual Impairment Survey remains the most robust population-based data, reporting a 4.2% prevalence of blindness in persons ≥40 years and an overall visual impairment rate of 15% (Abdull et al., 2009). These national figures are comparable to findings from our study, even though our participants included younger adults (≥18 years), suggesting a high burden of visual morbidity even before older age. Regionally, North-East Nigeria had the highest blindness rate (6.1%) in the national survey, followed by North-West (4.7%) and North-Central (3.8%) (Abdull et al., 2009). In Plateau State specifically, Rabiu et al. reported a blindness prevalence of 4.2%, SVI of 6.7%, and VI of 15.8% among those aged ≥50 years (Rabiu et al., 2015). These figures align closely with our findings, indicating that VI remains a persistent public health issue in the region. The disproportionate impact of retinal diseases in our cohort echoes the increasing trend of posterior segment pathology seen both locally and globally, highlighting a shift from avoidable anterior segment causes to less reversible posterior causes.

4. Conclusion

This study highlights the significant burden of VI and blindness among new adult patients attending a tertiary eye care centre in North-Central Nigeria. Retinal diseases are a significant and under-recognized contributor to VI and irreversible blindness in North-Central Nigeria. Despite best correction, a notable proportion of patients with retinal pathologies remained blind, underscoring the urgent need for early detection, public health interventions, and improved access to specialized retinal care services. Given the aging population and the rising prevalence of systemic diseases, policies should focus on integrating retinal health into primary and secondary eye care programs, strengthening referral pathways, and equipping eye care centres with the tools and personnel to manage posterior segment diseases effectively.

Definitions

1. For the purpose of this study, an adult will be defined as: any individual aged 18 and above.

2. Visual acuity (VA): an angular measurement relating testing distance to the minimal object size resolvable at that distance. Graded using the Snellen’s charts.

3. Definition of blindness and visual impairment.

The WHO categories of blindness and visual impairment were adopted for the study (World Health Organization, 2014).

· Blindness was defined as a presenting VA of <3/60 in the better eye.

· Severe visual impairment was defined as a VA of <6/60-3/60

· Visual impairment was defined as a VA of <6/18-6/60

· No VI was defined as a VA of ≥6/18.
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