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Abstract
The aim of the study was to assess the prevalence and associated factors of visual impairment and blindness.
Institutional based chart review was conducted from July to October, 2013. Systematic random sampling
technique was used. A total of 784 client charts age greater than 14 years old from January 2012 to December,
2012 were included. Pre tested data extraction format used and it was checked for completeness, entered and
analyzed using SPSS version 16.0. Both bi-variable and multivariable logistic regressions model were used. The
degree of association between independent and dependent variables was assessed using odds ratio with 95%
confidence interval and p value of less than 0.05 was considered significant. The prevalence of visual
impairment and blindness was 15.3% and 14.4% respectively. Being male [AOR=1.715; 95%CI :1.064-2.765],
cataract [AOR=6.972; 95% CI:3.417-14.228], refractive error [AOR= 11.023; 95% CI:5.632-21.575], glaucoma
[AOR= 4.846; 95% CI:1.992-11.7840], age related macular degeneration [AOR=35.584; 95% CI:7.776162.842] and pseudophakia [AOR=12.998; 95% CI:3.905-43.265] were significantly associated with visual
impairment. Factors associated with blindness were cataract [AOR= 10.504; 95% CI: 5.372-20.5420], glaucoma
[AOR=13.774; 95%CI: 6.145-30.876] and old patients [AOR=4.545; 95%CI: 1.812-11.401]. The prevalence of
visual impairment and blindness were high. Priority and attention has to given for patients with cataract,
glaucoma, refractive error, macular degeneration, pseudophakia and old age group.
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Introduction
Visual perception is the ability of interpreting
surrounding environment glow by visible light
spectrum resulting vision measured by clinical
parameters like visual acuity, visual field contrast
sensitivity, colour vision, binocularity and
stereopsis.1,2
Qualitatively blindness is defined as inability to
see, absence or sever loss of vision so as to be
unable to perform any work for which eye sight is
Author for Correspondence:
Haile Woretaw
Email: haileworetaw@gmail.com

essential.3 World health organization (WHO)
consultation recommends definition of visual
impairment and blindness from best corrected
distance visual acuity to presenting distance visual
acuity.4
Definitions of blindness and low vision vary from
country to country and there are outdated means of
classifications.5-7 Hence different organizations use
revised definition to prepare strategies.4,8,9
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Therefore; this paper will use this newly revised
definition and category.
Globally, blindness and low vision are the major
public health problems. In 2012 worldwide 285
million people are visually impaired among this 39
million are blind and 246 million have low vision.6
Despite considerable efforts in many developing
countries through national blindness prevention
programs, the global number of blind and visually
disabled seems to be growing, mainly as an effect
of increase population and aging. Most people with
visual impairment are older, and females.8, 10
Globally, about 85% of all low vision and 75% of
blindness could be prevented or cured worldwide
and about 90% of the worlds visually impaired live
in developing countries.6, 10
Africa accounts around 18% of the world's blind
population in which nearly 1% of the population
and 7.1% of the world's 38 million blind people
live in sub-Saharan Africa, from this women
account 60% of blindness. Generally Prevalence of
low vision and blindness in Africa is 9.2 % and
1.0% respectively.10 Review of population based
studies in sub Saharan Africa using presenting
visual acuity show the prevalence of blindness
range from 1.1% in urban district of Cameroon to
7.9% in rural district of Ethiopia.11
In Ethiopia visual impairment and blindness are
still major public health problems. According to
2005/6 national survey, the national prevalence of
blindness is 1.6% and low vision 3.7%. Blindness
and low vision are more prevalent among females
and rural residents, thus 91.2% of low vision and
87.4% of blindness are caused due to avoidable
causes.12
Blindness is not only a personal tragedy, but also
an economic nightmare. People who are poor are
more likely to become blind and blind people are
poor. Impact is also for care givers like children
unable to reach school and adults stop working.6,8,13
A lack of quality information upon which to base
planning is significant problem in the study area and
similar setups Ethiopia. Therefore conducting this
research will provide epidemiological evidence
based on newly endorsed WHO guideline to set
strategies and implement effectively.
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Globally as WHO9 reported, the major causes of
blindness include cataract (39 %,) uncorrected
refractive errors (18%), glaucoma (10%), agerelated macular degeneration (7%), corneal
opacities (4%), diabetic retinopathy (4%), trachoma
(3%) and onchocerciasis (0.3%).9
Rauf A et al 14 reported prevalence of 4.2% and 0.7
% for low vision and blindness respectively. While
P Herse et al15 pointed the prevalence of low vision
and blindness is 10.8% and 2.6% respectively.15, 16
Another hospital based study done by Saleh A et al
among adults in Yemen showed prevalence of
11.2% of blindness.17
Al-Shaaln FF et al18 shows prevalence of low
vision and blindness 11.4% and 16.9%
respectively.18 while Ramezani A et al 19 pointed
prevalence of 46.4% and 24.8% for sever visual
impairment
and
blindness
respectively.19
Pathanapitoon K et al20 state prevalence of low
vision and or blindness at the tertiary eye hospital
in Thailand is 12.5%.20 and to Bamashmus MA et
al21 Prevalence of blindness in Yemen is 11.2% in
all age group.
In India leading causes of blindness are glaucoma
(16.3%), diabetic retinopathy (13.2%), corneal
opacity and retinitis pigmentosa (11.6%) each;
however in Nigeria cataract (63%) is taking the
lead followed by glaucoma (22%), maculopathy
(4.3%) and retinitis pigmentosa (3.4%).17, 22
In countries like Nigeria and Yemen, cataract,
glaucoma, refractive error, corneal opacity and
trauma, are among the top leading causes of low
vision. Glaucoma is among the top leading cause of
low vision in courtiers like India, Nigeria, Yemen
but it is one of the lists in countries like Saudi
Arabia and Iran. 22-23, 24-28
In Ethiopia, according Brhan Y et al 12 the
prevalence of low vision based on presenting visual
acuity is 3.7% (2.6% for urban and 3.8% for rural
populations) and blindness is 1.6%(1.1% for urban
and 1.6 for rural population).12 Another study
shows prevalence of low is 12.1%.29 Major causes
of blindness are cataract, trachomatous corneal
opacity and glaucoma while for low vision cataract
and refractive error.12
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Objectives

The results were presented using texts and tables.
Both bi-variable and multivariable logistic
regression models were used to identify associated
factors. Variables having p-value less than or equal
to 0.2 in the bi-variable analysis were fitted to
multivariable model. Ninety five percent
confidence intervals with crude odds ratio was
computed and variable having p value less than
0.05 in the multivariable logistic regression models
was considered as significant and associated with
the dependent variable.

General Objective
To assess the prevalence and associated factors of
visual impairment and blindness
Specific objectives
 To determine the prevalence of visual impairment
 To determine the prevalence of blindness
 To identify factors associated with visual impairment

 To identify factors associated with blindness

Methods
Institution based cross-sectional study design was
employed. The study was conducted in University
of Gondar teaching hospital Gondar, Northwest
Ethiopia, from July – October 2013. The source
population was all patients attending University of
Gondar hospital tertiary eye care and training
centre and study populations were patients’ age
greater than 14 years old who came from January
2012 to December 2012.

Ethical clearance was obtained from school of
medicine ethical review board, University of
Gondar. Confidentiality was maintained by using
anonymous checklist and the collected data were
secured in locked box by investigator and were
available during data entry. The result of the study
was submitted to optometry department, College of
Medicine and Health Sciences, University of
Gondar.

Single population proportion formula was used to
calculate the sample size with proportion of 50%
end up sample size n = 734 patients. Systematic
random sampling technique was employed for this
study to select samples. Data were collected using
data extraction format from secondary data using
English language. Ocular findings approved by an
optometrist or ophthalmic officers or cataract
surgeon or ophthalmologist signatures were taken
in to consideration. Data were entered and analyzed
using SPSS version 16 statistical packages.

Results
A total of 734 patient charts were reviewed. The
mean (± standard deviation) age of the study
participants was 43.95 years old (±19.83) with age
range from 15-93 years. More than half of patients
417 (56.8%) were male giving female to male ratio
of 1: 1.31. Majority of patients 731 (99.6%) were
from Amhara regional state and of them 362
(49.3%) were from Gondar town. Nearly two third
of patients, 493 (67.2%) were urban dweller.

Table No. 01: Socio-demographic characteristics of the patients at University of Gondar teaching
hospital, Gondar, Northwest Ethiopia from January 2012 to December, 2012
Variable
Sex
Male
Female
Address
Urban
Rural
Age (years)
15-29
30-44
45-59
≥60

The prevalence of visual impairment was 112
(15.3%). Two third of them were male 76 (67.9%)
and urban dwellers were 60 (53.6%). More than
half of visually impaired patients were older than
60 years old. The prevalence of blindness was 106

Number

Percent (%)

417
317

56.8
43.2

493
241

67.2
32.8

237
139
155
203

32.3
18.9
21.1
27.7

(14.4%), of these 58 (54.7%) were male and 48
(45.3%) were rural dwellers. About 75 (70.8%)
blindness were in age group greater than or equal to
60 years old.

www.ijphr.com

Haile Woretaw. et al., Int. J. Pharm. & H. Care Res., Vol.–03 (02) 2015 [48 - 54]

51

Table No. 02: Magnitude of visual impairment and blindness among patients at University of Gondar
teaching hospital, Gondar, Northwest Ethiopia, from January, 2012 to December, 2012.
Visual impairment
Number Percent (%)

Blindness
Number Percent (%)

76
36

67.9
32.1

58
48

54.7
45.3

Address
Urban
Rural

60
52

53.6
46.4

48
58

45.3
54.7

Age (years)
15-29
30-44
45-59
≥ 60

14
9
19
70

12.5
8.0
17.0
62.5

Variables
Sex
Male
Female

From the point of independent variable which
contributes for prevalence of visual impairment
were cataract, refractive error, glaucoma, AMD and
pseudophakia, while for that of blindness were
cataract, glaucoma, pseudophakia and uveitis.
According to multivariable analysis men, age group
greater than or equal to 60 years old, cataract,
refractive error, glaucoma, age related macular
degeneration and pseudophakia were significantly
associated.
This study showed that men were 1.6 times more
likely visually impaired compared to women
[AOR=1.648, 95%; CI: (1.004-2.703)]. Patients
with cataract were 7 times more likely to be
visually impaired than those who did not have
cataract [AOR=7.518; 95% CI: (3.559-15.881)].
Patients with refractive error were 11 times more
likely to be visually impaired than those who did
not have refractive error [AOR= 11.256; 95% CI:
(5.560-22.787))]. Additionally patients with
glaucoma were 5 times more likely to be visually
impaired than those who did not have glaucoma
[AOR= 5.057; 95% CI (2.035-12.565)]. patients
with age related macular degeneration were about
37 times more likely visually impaired than those
who did not have age related macular degeneration
[AOR=37.673; 95% CI: (8.129-174.586)] and
finally patients with pseudophakia were nearly 14
times more likely visually impaired than those who
did not have pseudophakia [AOR=13.791; 95% CI:
4.809-46.514]. Age greater than or equal to 60
years old are two pint five times (2.5x) risky for
visual impairment than age group 15-29 years old
patients [AOR=2.520;95%CI:1.160-5.476].

7
4
20
75

6.6
3.8
18.9
70.8

However there is no statically significance among
other age groups.
Regarding blindness according to multiple-variable
analysis, age greater than or equal to 60 years old,
cataract, glaucoma and pseudophakia were
significant.
Concerning blindness this study showed that
patients with cataract were nearly 12 times more
likely to be blind than those who did not have
cataract [AOR= 11.525 ;95%CI 5.733-23.170];
Whereas
patients
with
glaucoma
were
approximately 15 times more likely to be blind
than those who did not have glaucoma
[AOR=14.890; 95%CI:6.582-33.684]. Patients who
had pseudophakia were approximately 8 times
more likely to be blind than those who did not have
pseudophakia [AOR=7.965; 95%CI: 2.27527.887]. Age greater than or equal to 60 years old
are four pint five times (4.5x) risky for visual
impairment than age group 15-29 years old patients
[AOR=4.545;95%CI:1.812-11.401].

Discussion
The prevalence of visual impairment among age
group greater than 14 years old patients was 15.3%
at university of Gondar hospital tertiary eye care
and training centre, which is higher than national
prevalence which was 3.7%.12 The prevalence in
this study is nearly 5 times higher than the national
prevalence. In this study the prevalence of
Blindness was 14.4% which was higher than the
national prevalence where the national prevalence
was 1.6%.12 The prevalence in this study is nearly 9
times higher than the national prevalence.
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The prevalence of visual impairment in this study
was still higher compared to studies done in
Gurage zone, Ethiopia which was 12.1%28 and
study done in central Ethiopia with prevalence of
visual impairment 10.9% and blindness 3.5%.29
The reason might be those studies were done at the
community, where chance to screen normal sighted
people and eye problematic people existed while
this study was hospital based where patients
already came with recognised eye problem which
may lead to increase prevalence of visual
impairment and blindness.
The prevalence of visual impairment and blindness
in this study was still higher compared to
population based study across Africa which was
9.2%10 for visual impairment and 1.0%10 for
blindness. The reason could be the African study
was based on population based and used across
different countries. While this study was based on
patients came to hospital for seeking treatments for
recognised eye problem which ends higher
prevalence.

of chronic posterior segment diseases and longer
life expectancy and also different genetic
background among Ethiopian and Iranian people.
The other solid evidence was that, the study done at
Iran was among referred patients to visual
rehabilitation clinic where chronic and complicated
ocular conditions already existed.
It is found to be lower prevalence compared to the
prevalence of visual impairment study done in
Brazil (68%).22 The reason might be the brazil
study was among age greater than 60 years old
people who will have more age related ocular
problems.
Compared to the prevalence of visual impairment
done in India (prevalence 49.3%).15 This study
found the prevalence is 3 times lower. The reason
might be this study included non referral patients
which include good sighted patients of different
cases than from Indian referral rehabilitation
hospital where patients with highly deteriorated
vision.

The prevalence of blindness in this study is still
higher than the study conducted in sub Saharan
Africa which was in range from 1.1% -7.9%.11 This
was possibly the sub Saharan study was at
community level while this study was conducted at
hospital where targeting patients with recognized
eye problem which end up higher prevalence.

The prevalence of visual impairment in this study
found higher than from the prevalence in Saudi
Arabia 11.4%18 but the prevalence of blindness
[16.9] is found lower. The reason might be that
they used best corrected vision as criteria for under
estimation of visual impairment and older people
will have more chance of blinding than youngest.

According to this study, the prevalence of visual
impairment and blindness were still higher
compared to study done in India which was 10.8%
and 2.6%15 respectively. The reason may be the
Indian study was done after best corrected visual
acuity. However this study was done based on
presenting visual acuity rather than best corrected
visual status which will lead for over estimation of
prevalence.

In this study age group greater than or equal to 60
years old were risky for visual impairment and
blindness than compared from young age 15-29
years old. It was 2.5 times for visual impairment
and 4.5 times for blindness. But there was no
statistically significant difference among other age
categories. It is in line with other studies conducted
globally (6, 8) for age group greater than 60 years
old. The most convincing reason was most visually
impairing and blinding factors found to be due to
age related factors.

From this study, it was found that the prevalence of
visual impairment and blindness is still higher than
study done among British Asian population based
on secondary data (prevalence of VI 4.2% and
blindness 0.7%).14 The reason might be the better
awareness on eye problems and better facility for
eye care at England. However, the prevalence of
visual impairment and blindness were less compare
to study done in Iran where it was 28.8% and
24.8% respectively.19 The reason might be because

According to this study males were 1.7 times risky
for visual impairment compared to females.
However, in the study conducted at central
Ethiopia, females were more risky for both visual
impairment and blindness29 and also in African
studies.10 Some of the reasons for this result might
be, the access of females to hospital is limited to
get examined as it was hospital based study, males
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outdoor activity increase risk and male get access
to eye examination.
The ocular conditions which contribute for visual
impairment were cataract, refractive error,
glaucoma, AMD and pseudophakia. These factors
were mentioned similarly as significant in different
literatures in Ethiopia,12 India,16 Nigeria.23
Pseudophakia was significant associated factors
with very large confidence interval because of
small sample size. Compared to other studies it
associated with visual impairment. The reason
might be the surgical procedure, degree of maturity
of operated cataract, incorrect biometry parameters
and intra ocular lenses, poor patient compliance
after surgery and lack of post operative refractive
correction.
Concerning blindness the major associated factors
were cataract, glaucoma and pseudophakia. This
was similar in studies conducted in Ethiopia12 and
globally.9 Because most cases were found in
tropical areas and sub Saharan Africa where eye
care infrastructures are limited. However factors
like AMD were not found unlike other worldwide
studies which were included people of developed
world with long life expectancy.
The limitations were inadequate sample size for
rare case variables, incompleteness of the records,
and systematic error during data collection and
compromised secondary data.

Conclusion and recommendation
The prevalence of visual impairment and blindness
was high from national prevalence. Sex, age,
Cataract, refractive error, glaucoma, AMD and
pseudophakia were significantly associated with
visual impairment while age, cataract, glaucoma
and pseudophakia were significantly associated
with blindness. Older people were risky for visual
impairment and blindness than youngest.
Vision
rehabilitation
centres
should
be
strengthened and screening should be done at older
age group patients. Early screening and treatment
of glaucoma is recommended to reduce visual
morbidity. Pseudophakia patient’s should refracted
and get spectacle correction to improve their
vision. Further study recommended using large
sample size to address rare cases.

53

Acknowledgements
I would like to forward my earnest gratitude to my
advisor Mr. Destaye Shiferaw for his unreserved
encouragement and valuable comments starting
from the selection of the research topic, preparation
of the proposal and the final thesis. I would like to
also thank university of Gondar for giving me
chance to carry out this thesis and funding.

References
1. Arthur G, Ronald B. Clinical visual
optics.London:BH;1989, 2nd ED.
2. American academy of ophthalmology. Basic
and clinical science course; 2011-2012, section
3, clinical optics.
3. Dickinson C. Low vision principle and practice.
Oxford: BH; 1998, 1st Ed.
4. Change the Definition of Blindness.
http://www.who.int/classifications/icd/2006upd
ates.pdf
5. McNaughton J. Eye essentials low vision
assessment. Oxford: BH; 2005, 1st Ed.
6. WHO. Visual impairment and blindness, Fact
Sheet N°282. http://www.who.int/mediacentre/
factsheets/fs282/en/ June 2012
7. Dandona L, Dandona R. Revision of visual
impairment definitions in the International
Statistical Classification of Diseases. BMC
Medicine 2006; 4(7)
8. WHO, IAPB, VISION 2020 the right to sight.
Global initiative for the elimination of
avoidable blindness action plan 2006–2011,
France: 2007.
9. WHO. Action plan for the prevention of
avoidable blindness and visual impairment
2009 – 2013. Switzerland: WHO Document
Production Services; 2010.
10. Vision 2020 e-resource team. Eye care status WHO regions. 2010; 6(1).
11. Justin C Sherwin , Susan Lewallen, Paul
Courtright. Blindness and visual impairment
due to uncorrected refractive error in subSaharan Africa: review of recent populationbased studies.
Br J Ophthalmol. 2012,
96(7):927-930.
12. Brhan Y, Worku A, Bejiga A, et al. Prevalence
and causes of blindness and Low Vision in
Ethiopia. Ethiop.J.Health Dev. 2007; 21(3):204210.
13. Unite for sight Module 12: Poverty and
Blindness
http://www.uniteforsight.org/
community-eye-health-course/module13.

www.ijphr.com

54

Haile Woretaw. et al., Int. J. Pharm. & H. Care Res., Vol.–03 (02) 2015 [48 - 54]

14. Rauf A, Malik R, Bunce C, Wormald R. The
British Asian Community Eye Study: Outline of
results on the prevalence of eye disease in
British Asians with origins from the Indian
subcontinent. Indian J Ophthalmol. 2013 Feb;
61(2):53-8
15. P Herse, VK Gothwal. Survey of visual
impairment in an Indian tertiary eye hospital.
Community Eye Care. 1997; 45(3):189-193.
16. SA Khan. A retrospective study of low-vision
cases in an Indian tertiary eye-care hospital.
Original article. 2000; 48(3): 201-7.
17. Saleh A Al-Akily, Mahfouth A Bamashmus.
Causes of blindness among adult Yemenis: A
Hospital-based study. Original article. 2008;
15(1): 3-6.
18. Al-Shaaln
FF, Bakrman
MA, Ibrahim
AM, Aljoudi AS. Prevalence and causes of
visual impairment among Saudi adults
attending
primary
health care centers in
northern Saudi Arabia. Ann Saudi Med. 2011
Sep-Oct; 31(5):473-80.
19. Ramezani A, Pardis M, Rafati N, KazemiMoghaddam M, Katibeh M, Rostami P, etal.
Causes of visual impairment among patients
referred to a visual rehabilitation clinic in Iran.
Korean J Ophthalmol. 2012 Apr; 26(2):80-3.
20. Pathanapitoon K, Ausayakhun S, Kunavisarut
P, Wattananikorn
S, Ausayakhun
S, Leeungurastien T, etal. Blindness and low
vision in a tertiary ophthalmologic center in
Thailand: The importance of cytomegalovirus
retinitis. Retina. 2007 Jun; 27(5):635-40.
21. Bamashmus MA, Al-Akily SA. . Profile of
childhood blindness and low vision in Yemen: a

hospital-based study. East Mediterr Health
J. 2010 Apr;16(4):425-8
22. Keila M.C, Gelse. B.M, Cassiano .R.I, Lineu
O.S, Marcela S. A. Causes of low vision and
use of optical aids in the elderly. Rev. Hosp.
Clin. 2004; 59(4).
23. Richard AI. Causes of blindness and low
vision in Bayelsa State, Nigeria: a clinic based
study. Nig Q J Hosp Med. 2010 Jul-Sep;
20(3):125-8.
24. Heijthuijsen
AA, Beunders
VA, Jiawan
D, Bueno de Mesquita-Voigt AM, Pawiroredjo
J, Mourits M, etal . Causes of severe visual
impairment and blindness in children in the
Republic of Suriname. Br J Ophthalmol. 2013
Apr 20.
25. Nguyen
NX, Weismann
M, TrauzettelKlosinski S. Spectrum of ophthalmologic and
social rehabilitation at the Tübinger LowVision Clinic: a retrospective analysis for 19992005. Ophthalmologe.2008 Jun; 105(6):563-9.
26. Van Rens GH, Chmielowski RJ, Lemmens
WA. Results obtained with low vision aids. A
retrospective study. Doc Ophthalmol.1991;
78(3-4):205-10.
27. Mohidin N, Yusoff S. . Profile of a low
vision clinic population. Clin Exp Optom. 1998
Sep-Oct; 81(5):198-202.
28. Melese M, Alemayehu W, Bayu S et al. Low
vision and blindness in adults in gurage zone,
central Ethiopia. Br J Ophthalmol 2003; 87:
677-680.
29. Woldeyes A, Adamu Y. Gender differences in
adult blindness and low vision, Central
Ethiopia. Ethiop Med J. 2008, Jul; 46 (3):211-8.

www.ijphr.com

