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Abstract

Purpose To investigate the prevalence

and causes of blindness and partial sight

among a population of Tunisian diabetic

patients.

Methods A cross-sectional study of 2320

randomly identified patients with diabetes

mellitus. Patient’s characteristics as well as

data from the last ophthalmic examination

were reviewed.

Results Of all patients examined, 60.2%

were females and 39.8% were males. Mean

age of patients was 54.5 years. Mean

duration of diabetes was 7.6 years. Diabetic

retinopathy (DR) was recorded in 26.3%

of patients, and was proliferative in 3.4%

of patients. The prevalence of visual

impairment was 22.2%, with 4.4% patients

legally blind and 17.8% partially sighted.

Visual impairment was significantly

associated with age Z60 years (Po0.001),

duration of diabetes 410 years (Po0.001),

body mass index 425 (P¼ 0.014), hypertension

(Po0.001), heart disease (Po0.001),

peripheral neuropathy (P¼ 0.03), vegetative

neuropathy (P¼ 0.002), macroalbuminuria

(Po0.001), cataract (Po0.001), DR (Po0.001),

diabetic macular edema (Po0.001),

open angle glaucoma (Po0.001), intra-

vitreal hemorrhage (Po0.001), rubeosis

iridis (Po0.001), neovascular glaucoma

(Po0.001), and tractional retinal detachment

(Po0.001).

Conclusion The current report is the largest

study of DR in North African region.

It provides a baseline data against which

future progress can be assessed. Screening and

treatment can greatly reduce the incidence

of visual impairment due to diabetes.
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Introduction

Visual deficiency and blindness are major public

health problems in diabetics, particularly in

developing countries mainly due to an increase

in the number of old diabetics and the

insufficiency of early tracing routines of

diabetics at risk of blinding complications.1

The overall diabetes prevalence in Tunisia is

9.9%,2 and is estimated to be 11.2% in 2030.3 The

prevalence of visual impairment and blindness

due to diabetic retinopathy (DR) and diabetic

eye complications is on the rise worldwide and

more specifically in North Africa and the

Middle East region,1 and DR is a priority

disease in the VISION 2020 initiative for the

global elimination of avoidable blindness, and

the World Health Organization has made

prevention of visual impairment and blindness

an international priority.4

Numerous studies on the patterns of DR in

various geographic regions have been

published, showing similarities and distinct

differences in the epidemiologic profile.5–16 Data

about the prevalence of visual impairment in

diabetic population in North African region are

scarce. The aim of our study was to identify

prevalence and causes of blindness and partial

sight in diabetic patients in a referral center in

Tunisia, North Africa.

Materials and methods

This is a cross-sectional study including 2320

diabetic patients seen at Fattouma Bourguiba

University Hospital, Monastir, Tunisia, between

April 2007 and February 2011. All participants

were primarily recruited by diabetologists or

general practitioners.

Inclusion criteria included type 1 diabetes

defined as age of onset o30 years and insulin

1Department of
Ophthalmology, Fattouma
Bourguiba University
Hospital, Monastir, Tunisia

2Faculty of Medicine,
University of Monastir,
Monastir, Tunisia

3International Health and
Development, Geneva,
Switzerland

Correspondence:
M Khairallah, Department
of Ophthalmology,
Fattouma Bourguiba
University Hospital, 5019
Monastir, Tunisia
Tel: +216 73 461 144;
Fax: +216 73 460 678.
E-mail: moncef.khairallah@
rns.tn

Received: 8 December 2013
Accepted in revised form:
28 April 2014
Published online:
13 June 2014

C
L
IN
IC
A
L
S
T
U
D
Y

Eye (2014) 28, 986–991
& 2014 Macmillan Publishers Limited All rights reserved 0950-222X/14

www.nature.com/eye

http://dx.doi.org/10.1038/eye.2014.131
mailto:moncef.khairallah@rns.tn
mailto:moncef.khairallah@rns.tn
http://www.nature.com/eye


required from onset, and type 2 diabetes (all other

patients).

History and clinical data were defined by structured

and standardized questionnaire. Age, gender, type and

duration of diabetes, insulin use, presence of one or more

general comorbidities, and presence of diabetic

complications other than ocular including heart disease,

nephropathy, and neuropathy were noted. Biological

assessment included last fasting plasma glucose level

(mmol/l), cholesterol level (mg/dl), systolic and diastolic

blood pressure (mmHg), body mass index (BMI)

(kg/m2), smoking, and alcohol consumption status.

All patients underwent a comprehensive ophthalmic

examination including best-corrected Snellen visual

acuity (VA), slit lamp examination, tonometry, dilated

biomicroscopic fundus examination, and fundus

photography. Fluorescein angiography was performed

when necessary.

Only VA criteria were used to define visual

impairment in our study. Blindness and partial sight

were determined according to criteria used in the US

definitions, where partial sight is defined as 20/200

(6/60)oVAo20/40 (6/12) and blindness is defined as

VA of r20/200 (6/60) in the better eye. When describing

both blindness and partial sight, the term visual

impairment is used.

DR and diabetic macular edema (DME) were classified

according to the Early Treatment of Diabetic Retinopathy

Study (ETDRS) criteria.17,18 DR is classified into non-

proliferative DR (NPDR) and proliferative DR (PDR).

NPDR is further subdivided into mild, moderate, and

severe. DME is classified into clinically significant DME

(CSDME) and clinically nonsignificant DME (CNSDME).

The study followed the tenets of the Declaration of

Helsinki, and was approved by the local ethical

committee of our hospital.

The data were recorded and analyzed by means of

software SPSS version 18.0 for Windows (Chicago, IL,

USA). Chi-square statistics were used to assess associations.

A P-value of o0.05 was considered statistically significant.

Results

A total of 2320 diabetic patients (4628 eyes) were

included in the study. The demographic data of patients

are summarized in Table 1. Of our patients, 1396 (60.2%)

were females and 924 (39.8%) were males. The sex ratio

(M/F) was 0.66. Mean age of patients was 54.5 years

(range, 10–92). One hundred and thirteen patients (4.9%)

were aged o30 years, 1361 patients (58.7%) were aged

between 30 and 50, and 846 patients (36.4%) were aged

over 60.

Type 1 diabetes was recorded in 255 patients (11%) and

type 2 diabetes in 2065 patients (89%). Mean age at the

onset of diabetes was 46.8 years. The mean duration of

diabetes was 7.6 years. The diabetes duration was o5

years among 947 patients (40.8%) and 410 years among

794 patients (34.2%) (Figure 1).

Systemic diseases associated with diabetes are

summarized in Table 2. A BMI 430 was recorded in 588

patients (25.3%).

VA ranged from light perception (LP) to 20/20

(mean 20/63). Cataract was recorded in 1509 eyes (32.6%)

and open angle glaucoma in 123 eyes (2.7%). DR was

recorded in 1217 eyes (26.3%). It was mild NPDR in 530

eyes (11.5%), moderate NPDR in 280 eyes (6%), severe

NPDR in 251 eyes (5.4%), and proliferative DR in 156

eyes (3.4%).

DME was recorded in 402 eyes (8.7%). Of these eyes,

206 had CNSDME (51.2%) and 196 had CSDME (48.8%).

The most common complication of DR was intravitreal

hemorrhage (59 eyes; 1.3%), followed by rubeosis iridis

(32 eyes; 0.6%), tractional retinal detachment (20 eyes;

0.4%), and neovascular glaucoma (14 eyes; 0.3%).

Blindness was recorded in 101 patients (4.4%) and

partial sight in 413 patients (17.8%).

The frequency of eyes with blindness was 3.9%

(114 eyes) in patients younger than 60 years old and 15%

(252 eyes) in patients older than 60 years. The difference

was statistically significant (Po0.001).

Visual impairment in our patients was significantly

associated with age Z60 years (Po0.001), duration of

Table 1 General characteristics and distribution of patients

Parameters Number of eyes
N¼ 4628

%

Mean age 54.5 years (range, 10–92)

Gender
Male 924 39.8
Female 1396 60.2

Visual acuity
Mean 20/63 (range, LP-20/20)
r20/200 366 7.9
20/200–20/40 940 20.3
Z20/40 3322 71.8

Diabetic retinopathy 1217 26.3
Mild NPDR 530 11.5
Moderate NPDR 280 6
Severe NPDR 251 5.4
Proliferative DR 156 3.4

Diabetic macular edema 402 8.7
CSDME 196 4.2
CNSDME 206 4.5

Abbreviations: CNSDME, clinically non-significant diabetic macular

edema; CSDME, clinically significant diabetic macular edema; DR,

diabetic retinopathy; LP, light perception; NPDR, non proliferative

diabetic retinopathy.
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diabetes 410 years (Po0.001), BMI 425 (P¼ 0.014),

hypertension (Po0.001), heart disease (Po0.001),

peripheral neuropathy (P¼ 0.03), vegetative neuropathy

(P¼ 0.002), and macroalbuminuria (Po0.001) (Table 3).

The prevalence of blindness increased with the

severity of DR. Actually, the frequency of blindness

increased from 5.3% (43 eyes) in mild and moderate

NPDR to 18.7% (47 eyes) in severe NPDR, and reached

46.8% (73 eyes) in PDR.

Visual impairment was significantly associated with

cataract (Po0.001), DR (Po0.001), DME (Po0.001), open

angle glaucoma (Po0.001), intravitreal hemorrhage

(Po0.001), rubeosis iridis (Po0.001), neovascular

glaucoma (Po0.001), and tractional retinal detachment

(Po0.001) (Table 4).

Discussion

Diabetes is considered to be a major public health

challenge worldwide. Its incidence is in strong increase,

with important variations according to ethnic and/or

racial groups. Diabetes represents a leading cause of

visual impairment in individuals between the age of 20

and 60 years in the industrialized countries.19,20 There is

a need for reliable estimates of vision loss due to

diabetes. Such estimates are important for providing

baseline levels for planning public health programs to

reduce the risk of visual impairment and the impact of

diabetic complications, and for evaluating the results of

the programs.

To the best of our knowledge, our study is the largest

to provide data on causes and prevalence of visual

impairment in diabetics from the North African region.

In the present study, the prevalences of DR (26.3%) as

well as proliferative DR (3.4%) were lower than those

reported in a previous Tunisian study (45.2% and 5.7%,

respectively).21 Longer duration of diabetes in this cohort

(mean 11.7 years) could explain higher prevalence

Table 2 Systemic diseases associated with diabetes

Number of patients
N¼ 2320

%

Hypertension 871 37.5
Dyslipidemia 487 21
Heart disease 203 8.8
Peripheral neuropathy 433 18.7
Vegetative neuropathy 113 4.9
Microalbuminuria 66 2.8
Macroalbuminuria 14 0.6
Obesity (BMI430) 588 25.3

Abbreviation: BMI, body mass index.

Figure 1 Duration of diabetes in our patients.

Table 3 Factors associated with visual impairment

Blindness Partial sight P

N % N %

Age Z60 years 252 15 622 37 o0.001
Duration Z10 years 197 15 433 32.9 o0.001
Type 1 diabetes 56 11 69 13.5 0.147
Male gender 163 44.5 347 36.9 0.248
Hypertension 174 10 429 24.8 o0.001
Heart disease 61 15.1 219 27.2 o0.001
Obesity 119 10.1 266 22.6 0.014
Microalbuminuria 14 10.6 30 22.7 0.513
Macroalbuminuria 3 21.4 6 42.9 o0.001
Hyperlipidemia 93 9.5 214 22 0.091
Vegetative neuropathy 39 17.3 31 13.8 0.002
Peripheral neuropathy 57 6.6 219 25.3 0.03
Tobacco 93 9 265 25.7 0.860
Alcohol 15 4.1 351 8.2 0.178
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compared with our study. Higher frequencies are also

found in an American population (45.2 and 3.4%,

respectively),12 in Afro-American patients (63.9 and

18.9%, respectively),11 in the population-based Wisconsin

Epidemiologic Study of Diabetic Retinopathy22 for

whites with type 1 diabetes (63.9 and 8.3%, respectively),

and in a Canadian population study (40 and 10%,

respectively).23

In our study, the results show that 22.2% of our

patients presented a visual impairment, of them 4.4%

had a legal blindness and 17.8% had a partial sight. Thus

in our series, 1 diabetic in 23 is blind and 1 diabetic in 6 is

a partially sighted person.

Rate of blindness in our series (4.4%) was close to that

recorded in South Africa (4.4%)5 and lower than that

recorded in Nigeria (18%).6 In American studies,

prevalences of blindness were lower than ours.11,12

Review of the literature shows that in Europe, the

prevalence of blindness ranged from 1.1 to 7.5%.13–16

In North African and the Middle East countries, the

rate of blindness ranges between 5 and 15.7%.7–10

In our study, 17.6% of patients had partial sight. It was

higher than a previous Tunisian series (12.5%).21 Partial

sight was recorded in 11.3–30% in African studies5,6 and

10.1–39.3% in countries from North Africa and the

Middle East.7,9,10 A lower prevalence of partial sight was

found in Europe (2.8–7.5%)13,15,16 and in the Unites states

(6.7–11%).11,12

The frequency of visual impairment in Tunisian

patients was not significantly different between the sexes,

but it increased with increasing age. Other associated risk

factors that had significant correlation with visual

impairment in diabetic Tunisian patients included

obesity, heart disease, high blood pressure,

macroalbuminuria, and peripheral and vegetative

neuropathy. However, smoking, alcohol consumption,

and hyperlipidemia were not associated with visual

impairment, in contrast with the results of the ETDRS

where high levels of cholesterol were associated with

persistent severe visual loss.24

Frequency of visual impairment was statistically

associated with duration of diabetes. In fact, duration of

410 years of diabetes doubles the risk of visual

deficiency. Visual impairment was associated with the

presence of DR, the presence of DME, and DR

complications notably cataract, rubeosis iridis,

neovascular glaucoma, intravitreal hemorrhage, and

tractional retinal detachment. Duration of diabetes, DME,

complicated PDR, and cataract were found to be closely

associated with visual impairment in other studies.14,24

In recent studies, visual disability was significantly

associated with female sex and DR in a population of

Central African diabetics,25 and with tractional retinal

detachment and optic atrophy in a Thai diabetic

population.26 In a Jordanian diabetic population, visual

impairment was significantly associated with age,

treatment of diabetes, and DR, whereas only age and

retinopathy were significantly related to blindness.7

This study had some limitations. First, data were based

on known diabetes only. Patients with undiagnosed

diabetes might lead to underestimation of prevalence of

visual impairment. Second, the study was conducted in a

single center. However, all patients were referred by

diabetologists or general practitioners regardless of

presence or not of visual complaints. In addition,

Monastir is a tourist and industrial region on the central

coast of Tunisia in which people with origins from

different regions of the country live. As a consequence,

and in our opinion, our sample is representative of all

patients with diabetes mellitus in Tunisia and provides

useful data. Other limitations include its cross-sectional

design with no follow-up, glycated hemoglobin values

and results of optical coherence tomography were not

available for the majority of patients.

In summary, data of the present study show that the

frequency of DR and associated visual impairment in

Table 4 Prevalence of visual impairment according to ocular findings

VAr20/200
blindness

20/200oVAo20/40
partial sight

VAZ20/40 P

N¼ 366 % N¼ 940 % N¼ 3322 %

Cataract 259 70.8 538 57.2 797 24 o0.001
Diabetic retinopathy 163 44.5 349 37.1 512 15.4 o0.001
Diabetic macular edema 58 15.8 151 16.1 209 6.3 o0.001
Intravitreal hemorrhage 33 9 18 1.9 51 1.5 o0.001
Tractional retinal detachment 15 4.1 4 0.4 19 0.6 o0.001
Neovascular glaucoma 12 3.3 1 0.1 13 0.4 o0.001
Open angle glaucoma 13 3.6 45 4.8 58 1.7 o0.001
High myopia 2 0.5 37 3.9 45 1.4 o0.001
Corneal opacity 2 0.5 7 0.7 6 0.2 o0.001

Abbreviation: VA, visual acuity.
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Tunisian diabetic patients are relatively high and increase

with increasing age and duration of diabetes. It provides

baseline data that will be useful for the prevention of

burden of visual impairment related to diabetes mellitus.

Public health policies with educational programs and

promotion of telemedicine-based digital retinal imaging

are needed to ensure the appropriate screening and

timely management of DR that greatly reduce the

incidence of visual impairment due to diabetes. Further

investigations are needed to assess the process and

outcomes of care.

Summary

What was known before

K The burden of visual impairment from diabetic
retinopathy is a major public health problem worldwide.

K Recent data and large population-based studies about the
prevalence of visual impairment in diabetic population
from North African region are lacking.

What this study adds

K The prevalence of visual impairment and blindness due
to diabetic retinopathy was found to be high in Tunisian
patients.

K Visual impairment in Tunisian diabetic patients was
significantly associated with age 460 years, duration of
diabetes 410 years, obesity, hypertension, heart disease,
peripheral neuropathy, vegetative neuropathy,
macroalbuminuria, cataract, diabetic retinopathy, diabetic
macular edema, open angle glaucoma, intravitreal
hemorrhage, rubeosis iridis, neovascular glaucoma, and
tractional retinal detachment.
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