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Abstract Diabetes and blindness are important health

issues globally; we determined the prevalence of blind-

ness, diabetic retinopathy, and other eye diseases in

Nigerian-type 2 diabetics. A prospective, cross-sectional

study was conducted on consenting type 2 diabetic

patients who had scheduled comprehensive eye exam-

ination including dilated funduscopy with ?78DS.

Visual status was graded using the WHO criteria.

Approval from Institutional Ethics Committee was

obtained. Primary outcome measures were the

prevalence and causes of blindness as well as prevalence

of diabetic retinopathy. Secondary outcome measures

were the presence of other eye diseases. Data were

analyzed using SPSS version 13. Two hundred and sixty-

six eyes of 133 type 2 diabetic patients aged 22–89 years

were studied; 69 (51.9 %) were males while 64 (48.1 %)

were females. Five (3.8 %) patients were blind while 27

(20.3 %) were visually impaired. Cataract was the

leading cause of blindness (60 %) and visual impairment

was found in 59.3 %. Diabetic retinopathy was present in

37 (27.8 %) diabetic patients of which 5 (3.8 %) were

proliferative. Diabetic macular edema was present in 31

(23.3 %) patients. Severe visual impairment and blind-

ness were commoner in those with diabetic retinopathy.

Refractive error 67 (25.2 %), cataract 63 (23.7 %), and

chronic glaucoma 44 (16.5 %) were the most prevalent

non-diabetic retinopathy eye diseases. High prevalence

of blindness, diabetic retinopathy, and other diseases are

seen in type 2 diabetics. Health education, early diagnosis

as well as treatment of diabetic retinopathy and other

diseases will largely alleviate these ocular morbidities.

Keywords Blindness � Cataract � Diabetic eye

diseases � Diabetic retinopathy � Nigeria

Introduction

The global prevalence of diabetes mellitus (DM) is

expected to increase by 58 % between 2010 and 2030;

this increase is tipped to be up to 98 % in sub Saharan
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Africa [1, 2]. More than half of persons suffering from

diabetes are not aware of having the disease and thus

are not on treatment [3]. Type 2 diabetes accounts for

90 % of diabetes mellitus in sub Saharan Africa and

diabetic retinopathy rates of between 7 and 63 %have

been reported in the region [4]. Nigeria has a type 2

diabetes prevalence rate of 4.99 % [5].

Visual impairment (VI) is a major health issue

globally with significant socio-economic and psycho-

logical consequences [6]. It is believed to be more

common in patients with diabetes compared to non-

diabetics [7]. Diabetic retinopathy is the most well-

known ocular complication of diabetes and a leading

cause of blindness [8, 9]. The average risk of blindness

from diabetic retinopathy in 2002 was reported as

0.75 % globally; this number is as high as 1.2 % in

poorer countries [1]. Persons with diabetes are at an

increased risk of other eye diseases apart from diabetic

retinopathy; some of which are sight threatening while

others increase the morbidity faced by such patients

[1, 10, 11].

Type 2 diabetics may present with diabetic

retinopathy at the time of diagnosis; this is possible

since patients could have the disease and be unaware

thus present late with complications as opposed to type

1 diabetes which is more life threatening if untreated

[12, 13]. The possibility of late presentation of type 2

diabetes as well inequalities in accessing health care in

developing countries of sub Saharan Africa con-

tributes to early presentations of diabetic complica-

tions in the region [14]. The economic burden of type 2

diabetes is of immense importance to the patients and

the society. The Markov-Model for the specific

situation of cost of medical care for 145,000 type 2

diabetes Cambodia in 2008 is 2 million USD; 57 % of

this amount would have to be spent for oral hypo-

glycemic agents and the rest for insulin therapy [15].

This cost, though exclusive of cost of loss of

productivity is huge for a developing country in sub

Saharan Africa with competing economic burdens of

communicable and infectious diseases [14]. The cost

of care for type 2 diabetes increases with the onset of

diabetic complications. Macular edema remains a

leading cause of visual loss in type 2 diabetics with

significant public health and socioeconomic impact

[16–18]. Duration of DM, level of glycemic control,

systemic hypertension, and hyperlipidemia are known

risk factors for diabetic retinopathy. Other risk factors

identified in the diabetic retinopathy pathogenesis

include pregnancy and renal impairment among others

[13, 19–21].

The prevalence of cataract is higher in diabetics

compared to their age-matched counterparts in the

same environments; there is also a higher rate of

cataract surgery among diabetics [22, 23]. Ocular

motility disorders as well as fluctuating refractive

status are some other diabetes-related eye diseases

afflicting DM patients [24, 25].

For holistic care of patients with diabetes, manage-

ment of diabetes-related eye diseases remain an

important issue. Lack of resources and infrastructure

required for adequately addressing diabetic retinopa-

thy in poor countries have been cited as reasons for

increased risk of blindness in poorer countries com-

pared to global Fig. 1 This study is aimed at

determining the prevalence of visual impairment,

diabetic retinopathy, and other diabetes-related eye

diseases as well as determining the causes of visual

impairment in a cohort of type 2 diabetics under

physician care in a Nigerian University Hospital. It is

believed that the data and information obtained will

assist in planning and prioritizing health care pro-

gramme for early detection and treatment of diabetes-

related eye diseases in the region.

Methodology

This was a prospective, cross-sectional study of Type

2 diabetic patients receiving treatment from the

endocrinology unit of the Obafemi Awolowo Univer-

sity Teaching Hospital Ile-Ife and its Wesley Guild

Hospital Ilesa annex in southwestern Nigeria. These

tertiary hospitals provide primary and specialist eye

health for host communities (Ife-Ijesa) and beyond.

The Ife-Ijesa zone is a senatorial in Osun State, south

west Nigeria. It has a population of 1,148,641

according to the 2006 national population census

[26]. The host communities are made of largely

agrarian communities. The study approval was

obtained from the Institutional Ethics Committee of

Obafemi Awolowo University Teaching Hospital.

Eligible participants for the study were consenting

type 2 diabetic patients attending outpatient clinics for

diabetic care in the institutions’ endocrinology clinics.

Type 2 diabetes was diagnosed based on fasting blood

glucose of C7.0 mmol/l in the setting of symptoms of

diabetes mellitus. [27]. Diabetic patients receiving in-
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patients care during the study period were excluded

due to the mandatory requirement of eye examination

in the eye clinics. Eligible patients were counseled

about purpose of the study. Consenting patients had

anthropometric measures including height, weight as

well as blood pressure taken. They were scheduled for

eye examination at the eye clinic of the same

institution and had additional benefits of individual-

ized counseling, care and referral depending on the

ocular findings. At the eye clinic, each patient had

visual acuity assessment with illuminated Snellen’s

chart for each eye at 6 m; non-literate patients were

tested with tumbling E chart. Bright pen light and slit

lamp biomicroscopic eye examinations were con-

ducted to detect disorders of the cornea, anterior

chamber, pupil, and the crystalline lens. Intraocular

pressure measurement with Goldmann’s applanation

tonometer was carried out for each eye following the

instillation of tetracaine eye drop and fluorescein

strips. Pupillary dilations were achieved using tropi-

camide and phenylephrine eye drops, and dilated

retinal examination was conducted at the slit lamp

with Volk’s ?78DS; binocular indirect ophthal-

moscopy was carried with ?20D lens and Appasam-

my’s binocular indirect ophthalmoscope. Ocular

findings were recorded into previously predesigned

proforma and diagnosis made. Fundus camera became

available towards the end of the study affording 12

patients with retinopathy the opportunity to have

fundus photography. None of the study patients had

optical coherence tomography (OCT) due to non-

availability of such in the study centers and its

immediate vicinity. Refractive error assessment was

based on impaired distance vision which improved

with pinhole assessment or distance vision improved

with patients spectacles. Lenticular opacity dense

enough to obscure detailed fundoscopy following

papillary dilation or responsible for vision of 6/18 and

worse was diagnosed as cataract. Visual status was

graded using the World Health Organization’s criteria;

visual impairment was considered as visual acuity of

worse than 6/18 in the better eye while blindness was

defined as visual acuity of less than 3/60 in the better

eye [28]. Diabetic retinopathy was graded as no

diabetic retinopathy, non-proliferative diabetic

retinopathy (NPDR), or proliferative diabetic

retinopathy (PDR) while those with diabetic macular

edema were also noted using the modified Interna-

tional clinical diabetic retinopathy disease severity

scale [29]. The diagnosis in the worse eye determined

if a patient was denoted as NPDR or PDR [19].

Diagnosis of glaucoma was made for patients on

treatment for the same or in patients with cup to disk

ratio C0.7 and intraocular pressure greater than

21 mmHg as well as characteristic optic nerve head

damage [3].

Primary outcome measures were the prevalence

and causes of blindness as well as prevalence of

diabetic retinopathy. Secondary outcome measures

were the presence of eye diseases especially of the

vitreous and retina.

SPSS version 13 (SPSS Inc., Chicago, IL, USA)

was used to analyze the data. Categorical variables

were described by frequency distribution and percent-

ages while continuous variables were described with

means and standard deviations. The relationship

between the presence of retinopathy and severity of

visual loss was explored using the Chi-square and

statistical significance assumed at p\ 0.05.

Results

Two hundred and sixty-six eyes of 133 type 2 diabetes

mellitus patients formed the study population with age

range 22–89 years; 69 (51.9 %) were males while 64

(48.1 %) were females (Table 1). Most of the patients

were aged 50 years and above (90.2 %) while 13

(9.8 %) were younger than 50 years. Three (2.3 %)

were under-weight based on their body mass index

(BMI), 37 (27.8 %) were obese, 49 (36.8 %) were

overweight, and 44 (33.1 %) had normal BMI. Fifty

(37.6 %) have had previous dilated eye examination

since diagnosis of diabetes. Eighty-five (63.9 %) had

one complaint or the other while 48 (36.1 %) had no

ocular symptom as at the time of the study. Systemic

co-morbidity was present in 103 (77.4 %) diabetics

while no other disease was found in 30 (22.6 %);

systemic hypertension was the commonest 101

(75.9 %). Others were peptic ulcer disease 2 (1.5 %),

and 1 (0.8 %) each of asthma, arthritis, and depressive

illness. Oral hypoglycemic agents were the leading

mode of treatment for type 2 diabetics (89.3 %) while

subcutaneous insulin alone was the mode in 4.1 %.

Five (3.8 %) patients were blind in the better eye

while 27 (20.3 %) were visually impaired (Fig. 1).

Cataract was the leading cause of blindness (60 %)

and visual impairment (59.3 %) in these patients
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(Table 2). Apart from patients in whom diabetic

retinopathy was the main visual impairment, diabetic

retinopathy was still present in 4 (14.8 %). Uniocular

blindness was present in 20 (15 %) of the type 2

diabetic patients; cataract 12 (60 %), glaucoma 6

(30 %), age-related macular degeneration 1 (5 %), and

proliferative diabetic retinopathy 1 (5 %) were the

causes of uniocular blindness. Diabetic macular

edema was present in 7(35 %) of the patients with

uniocular blindness.

Diabetic retinopathy of varying stages was present

in 37 (27.8 %) patients while the remaining 96

Table 1 Socio-

demographic and clinical

characteristics of the study

population

Range Mean/standard deviation

Age 22–89 (years) 61/11.8 (years)

BMI 17.2–45.1 26.8/4.8

Systolic BP 90–240 (mmHg) 136.9/23.3 (mmHg)

Diastolic BP 50–140 (mmHg) 79.3/13.1 (mmHg)

Duration of DM 5.3/5.4 (years)

Sex

Males 69 (51.9 %)

Female 64 (48.1 %)

Educational status Number (%)

Primary 36 (27.1)

Secondary 32 (24.1)

Tertiary 41 (30.8)

No formal education 24 (18.0)

Current treatment modality

OHA 119 (89.5)

Insulin 5 (3.8)

OHA/insulin 9 (6.7)

Systemic comorbidity

Systemic hypertension 101 (75.9)

Peptic ulcer disease 2 (1.6)

Asthma 1 (0.8)

Depression 1 (0.8)

Arthritis 1 (0.8)

Fig. 1 Prevalence of

blindness and visual

impairment in type two

diabetic patients
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(72.2 %) diabetic patients studied had no evidence of

diabetic retinopathy on clinical examination. Most of

the diabetic retinopathy observed were non-prolifer-

ative 32 (24.1 %) while proliferative diabetic

retinopathy was seen in five patients (3.8 %). Diabetic

macular edema was present in 83.3 % of patients with

diabetic retinopathy irrespective of the grade of

retinopathy with a slightly higher prevalent in patients

with non-proliferative retinopathy (86.4 %) compared

with 80 % in those with proliferative retinopathy

(Table 3). Diabetics with retinopathy had longer

duration of diabetes (6.6 years) compared to 4.8 years

in those without retinopathy (Table 4). The percentage

of diabetics with severe visual impairment and blind-

ness was higher in those with diabetic retinopathy

compared with those without (Fig. 2).

Other eye diseases apart from diabetic retinopathy

were present with some eyes having more than one

disorder on ocular examination. Refractive error 67

(25.2 %), cataract 63 (23.7 %), and chronic glaucoma

44 (16.5 %) were the most prevalent non-diabetic

retinopathy eye diseases in the diabetics (Table 5).

Vitreous and retinal diseases other than diabetic

retinopathy were present in 58 (27.2 %) eyes with

hypertensive retinopathy 44 (23.7 %) being the most

prevalent (Fig. 3). Vitreoretinal disease including

diabetic retinopathy was clinically present in 122

(45.9 %) in the cohort studied.

Discussion

Type 2 diabetes mellitus is the commonest variant of

the disease and it affects males as well as females. In

this cohort of type 2 diabetic patients receiving care

from endocrinologists with near equal distribution of

males and females, obesity, and systemic hypertension

were common systemic co-morbidities. Globally,

hypertension and obesity, separately or together are

common co-morbidities in adults with type 2 DM [30].

Blindness and visual impairment prevalence rates

of 3.8 and 20.3 %, respectively, in the study popula-

tion are quite high. Visual impairment is a major

health issue with significant socioeconomic conse-

quences; loss of vision is one of the most feared

complications of diabetes because it results in major

lifestyle modifications [6, 31]. Visual impairment is

reported to be more common in patients with diabetes

compared with those without diabetes [7]. The 20.3 %

rate of VI in this study is much higher than the 4 %

reported by Rani et al. [32] in type 2 diabetic subjects

in India. Al-Till et al. [33] reported blindness rates of

7.4 % and visual impairment rates of 10.1 % among

Jordanian diabetics. Cataract and glaucoma were the

leading causes of blindness and visual impairment in

this study; higher risk of cataract in type 2 diabetic

patients have been well documented and could

account for this [21, 34, 35]. Cataract is the cause of

visual loss in diabetic patients [7, 32, 34]; it accounted

for 61 % of visual impairment in the Sankara

Nethralaya study of type 2 diabetics in India [32].

Diabetes mellitus is a risk factor for primary open

angle glaucoma; this may be a probable reason for its

importance as a major cause of visual impairment in

this cohort [36, 37]. It is noteworthy that cataract and

glaucoma are the leading causes of blindness and

visual impairment in Nigeria as a whole [3]; thus

persons living with diabetes mellitus have additional

risks of these diseases. Cataract surgery is believed to

worsen existing diabetic macular edema hence the

Table 2 Causes of

blindness and visual

impairment in type 2

diabetics

AMD age-related macular

degeneration

Causes Bilateral blindness n = 5 Visual impairment n = 27

Cataract 3 (60 %) 16 (59.3 %)

Glaucoma 1 (20 %) 5 (18.5 %)

Refractive error – 3 (3.7 %)

Diabetic retinopathy 1 (20 %) 2 (7.4 %)

AMD – 1 (3.7 %)

Table 3 Prevalence and severity of retinopathy by grade and

the presence of maculopathy

Maculopathy nos (%)

Present Absent Total

DR grade

NPDR 27 (86.4) 5 (15.6) 32 (86.5)

PDR 4 (80) 1 (20) 5 (13.5)

Total 31 (83.8) 6 (16.2) 37 (100)
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need to ensure appropriate treatment of same periop-

eratively [38, 39].

Diabetic retinopathy was present in 27.8 % and

proliferative disease in 3.8 % of type 2 diabetic

patients in this study. This is higher than the 18 %

reported in an urban population study in India; [40] a

diabetic retinopathy rate of 21.9 % was however

reported by Tapp et al. [20] in Australia with prolif-

erative disease in 2.1 %. Diabetic retinopathy rate of

21.7 % was reported by Owsley et al. [14] while

screening diabetics using telemedicine. Mowatt et al.

[21] however reported a much higher diabetic retinopa-

thy rate of a proliferative diabetic retinopathy rate of

78 % and proliferative disease of 50.5 %; this higher

rate is likely due to the high turnover rate of patients in

that referral retinal clinic. Diabetic retinopathy rate of

20.5 % was reported among diabetics in the Nigerian

national blindness survey of persons aged 40 years and

above [13]. The high rate of diabetic retinopathy

recorded in this current study may not be unconnected

Table 4 Characteristics of

type 2 diabetic patients with

and without diabetic

retinopathy

Characteristics Retinopathy status

Diabetic retinopathy No diabetic retinopathy p

Male:Female 1.3:1 1:1 0.307

Mean duration of DM (years) 6.6 ± 4.9 years 4.8 ± 5.5 0.103

Mean systolic BP (mmHg) 139.8 ± 21.4 135.7 ± 23.9 0.366

Mean diastolic BP (mmHg) 80 ± 12.2 79 ± 13.5 0.694

Mean BMI 26.8 ± 4.5 26.8 ± 5.0 0.970

Previous eye exam

Yes 18 (48.7 %) 34 (35.4 %)

No 19 (51.3 %) 62 (64.6 %) 0.259

Eye complains

Yes 27 (73 %) 58 (60.4 %)

No 10 (27 %) 38 (39.6 %) 0.256

Other eye diseases

Yes 29 (78.4 %) 81 (84.4 %)

No 8 (21.6 %) 15 (15.6 %) 0.281

Fig. 2 Category of vision

against diabetic retinopathy

status
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to poor glycemic control as evidenced by high fasting

glucose levels; suboptimal blood pressure control as

well as the absence of regular screening programmes

for diabetic retinopathy detection may also be contrib-

utory. Duration of diabetes is an important risk factor

for development of diabetic retinopathy [13, 19–21]; in

our study patients with diabetic retinopathy had

diabetes for longer duration (6.6 ± 4.5 years) com-

pared with those without retinopathy (4.8 ±

5.5 years), the difference though not statistically

significant. Diabetic retinopathy remains an important

cause of visual impairment and blindness in diabetic

patients [42, 43]. Diabetic retinopathy accounted for

7.4 % of visual impairment in this study; this is

comparable to the 9 % reported by Ranni et al. [32] in

India. Severe VI and blindness were present in higher

percentages in diabetics with diabetic retinopathy

compared with those without retinopathy in this study.

This burden of DR in addition to the low rate of dilated

retinal examination to screen for DR reported in this

study as well as previous study in the region [43] calls

attention to focus on development of plans and policies

to tackle the disease so as to prevent an escalation in

blindness from DR. There is need for early DM

Table 5 Eye diseases other

than diabetic retinopathy in

type 2 diabetes patients

Eye disease Number of eyes Percentage

Refractive error 67 25.2

Cataract 63 23.7

Chronic glaucoma 44 16.5

Pterygium 13 4.9

Pseudophakia 9 3.4

Age-related macular degeneration 8 3.0

Allergic conjunctivitis 3 1.1

Chorioretinal scar 3 1.1

Exotropia 3 1.1

PVD 2 0.75

Pingueculum 2 0.75

Optic atrophy 2 0.75

Lid mass 1 0.375

Macular hole 1 0.375

Thyroid ophthalmopathy 1 0.375

Total 213 100

Fig. 3 Non-diabetic

retinopathy eye diseases in

type 2 diabetic
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detection, DR screening, and treatment in the commu-

nity. Diabetes mellitus is believed to cause visual

impairment mainly through cataract and diabetic

retinopathy; hence the listing of both diseases in the

nine target diseases of vision 2020 by WHO and IAPB

[44]. Although the prevalence in blindness in sub

Saharan Africa was reduced as at 2010, Naidoo et al.

reported 2.2 % of blindness in sub Saharan Africa to be

caused by diabetic retinopathy [45]. Large burden of

eye diseases other than retinopathy was seen in this

study; uncorrected refractive error, cataract, and glau-

coma were the leading diseases in this cohort. Refrac-

tive error is usually correctable with spectacles; in

diabetics however, it is important to ensure adequate

glycemic control since both hypo and hyperglycemia

have significant effect on refractive state of the eye [25,

46]. Zhang et al. [7] listed uncorrected refractive error

as one of the important causes of blindness and visual

impairment in diabetes mellitus in their study. Hyper-

tensive retinopathy was the leading vitreo-retinal

disease other than diabetic retinopathy; the high rate

of systemic hypertension as co-morbidity is probably

contributory. In all, there was a high (45.9 %) preva-

lence of vitreo-retinal diseases in type 2 diabetic

patients. Screening for diabetic retinopathy gives

additional benefits of detecting other eye diseases

including vitreo-retinal diseases in such patients [41].

Holistic care of the diabetics should include diabetic

eye care especially ability to detect and care for vitreo-

retinal diseases.

This cross-sectional study is limited by it inability to

provide data on the progression of diabetic retinopathy

over time since follow-up examination was included in

the study. Although stereoscopic fundus photography

is ‘‘the gold standard’’ for diabetic retinopathy screen-

ing, only a minority of the study population underwent

this procedure due to non-availability of facility in the

region as well as financial limitations.

The possibility that this study could have under-

diagnosed diabetic macular edema due to non-avail-

ability of facility for optical coherence tomographic

examination is a limitation. The cohort of type 2

diabetics studied may represent patients with some

degree of awareness about the disease since they are

under specialist care and hence an underrepresentation

of the eye complication burden of diabetes in the

community. Almost half (48 %) of diabetics studied in

the national blindness survey were not aware that they

had the disease [13].

In conclusion, type 2 diabetic patients have high

prevalence of visual impairment, blindness, diabetic

retinopathy, and other diseases like cataract, refractive

error, and glaucoma. Massive community- and institu-

tional-based health education, early diagnosis as well as

treatment of diabetic retinopathy and other diseases will

largely alleviate the ocular morbidity in type 2 diabetics

in the region. Community-based screening of diabetics

for retinopathy and treatment is recommended.
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