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Abstract

Background: Visual impairment is one of the major public health problems worldwide, especially in developing countries.
Objective: To determine the prevalence of visual impairment and its associated factors among school children in Gurage Zone,
Southern Ethiopia
Methods: A cross sectional study was conducted in eight primary schools of Gurage Zone. A total of 1064 pupils, of whom589
boys and 475 girls were selected using multistage sampling technique. Socio-demographic characteristics of the participants were
collected using structured questionnaires and visual acuity was measured using Snellen’s chart. Logistic regression analysis was
used to determine the associated factors of visual impairment.
Results: The prevalence of visual impairment was 5.2%. Factors significantly associated with visual impairment were age group
of 13-18 years (AOR = 9.44, 95% CI = 3.83 – 23.25), school grade level of 5- 8 (AOR = 2.97, 95% CI = 1.23 – 7.17), rural
residents (AOR = 2.59, 95% CI = 1.22 – 5.54), family’s monthly income of less than 2000 Ethiopian Birr (AOR = 2.87, 95% CI
= 1.08 – 7.61) and visually impaired parents (AOR = 2.16, 95% CI = 1.06 – 4.39).
Conclusion: This study found that the prevalence of visual impairment was 5.2%.
Keywords: Visual impairment, primary school children, Gurage Zone, Southern Ethiopia.
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Introduction
Visual impairment has a negative effect on the overall development of the countries1. It is one of the major public health problems worldwide, especially in developing
countries2. According to WHO 2017 report, an estimated
253 million people live with vision impairment: 36 million
are blind and 217 million have moderate to severe visual
impairment3.
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Children below the age of 15 years are identified as a risk
group to develop visual impairment and blindness3. The
prevalence of visual impairment among children is high
in the poorest regions of Africa and Asia4. This might be
related to the nutritional, health, and socioeconomic status of that country5. If early diagnosis and treatment are
used, visual impairment can be corrected easily1. Therefore, early detection and treatment of visual problem is
important to prevent long term visual disability and to
enhance overall quality of life5.
There are many causes of visual impairment in children
such as refractive error, corneal opacities6, retinopathy of
prematurity7, cataract and trachoma5. Different studies reported that, the most common cause of visual impairment
in children is refractive errors8,9. A high burden of uncorrected refractive errors has also been reported in multiple
studies conducted among school-aged children8,10,11. The
WHO and the International Agency for Prevention of
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Blindness have included uncorrected refractive error to
the prevention of blindness agenda and have developed
strategies for the elimination of this avoidable cause of
visual impairment12. The leading causes of blindness and
visual impairment in developing countries are generally
associated with poverty, illiteracy and deprivation, most
commonly found in rural and undeveloped areas13. Additionally, majority of the cases are due to either preventable or curable causes14.
Ethiopia is believed to have one of the world’s highest
rates of blindness and low vision14. However, approximately 80% of blindness in Ethiopia was believed to be
avoidable; i.e., preventable or curable14. There are only
few small scale studies conducted in different parts of the
country and reported a prevalence of visual impairment
in children as 7.24%1, 5.8%5 and national prevalence of
low vision as 3.7%14.
Vision screening in children is important for early detection of visual impairment, identification of possible causes and management at an early stage15,16. Studies conducted in different parts of the world showed an increase/
rise in the prevalence of visual impairment among school
children. Even though there were few studies conducted
in different parts of our country, recent data were lacking
to accurately determine the magnitude and causes of visual impairment among school children in Gurage Zone,
Southern Ethiopia. Therefore the aim of this study was
to determine the prevalence and associated factors of visual impairment among primary school children in Gurage Zone, Southern Ethiopia.
Methods
A School based cross sectional study was conducted in
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Gurage Zone, Southern Ethiopia. Gurage Zone is found
in Southern Ethiopia and in the year 2017/18, this zone
had a total of 456 primary schools (grade 1- 8). In the
same academic year, 321,664 students, of whom 169,659
boys and 152,005 girls were enrolled in primary schools
of Gurage Zone (Gurage Zone education office; 2018
annual report). This study was conducted in eight primary schools from April 1 – June 5, 2018. The selected
schools were located in Wolkite, Abeshge, Kebena and
Cheha district of Gurage Zone, Southern Ethiopia.
The participants of this study were primary school children in the randomly selected schools who met the inclusion criteria. An inclusion criterion for this study was
all primary school children who gave us assent and those
who had a written consent from the parents. Students
who had difficulty in communicating and non-Ethiopian
citizens were excluded from the study.
The required sample size was calculated using statistical
formula for single population proportion based on the
following assumptions: 7.24% prevalence of visual impairment as reported in a previous study1, 2% level of
precision with 95% confidence interval and design effect
of 1.5. By considering 10% non response rate, the final
sample size was 1064.
The study participants were selected through multistage
sampling technique. Initially, four districts from the fifteen districts of Gurage zone were selected randomly
using lottery method. Then, two schools from each district, a total of eight primary schools were selected using
simple random sampling. Finally, the total sample size
was allocated to the selected schools based on probability
proportional to size sampling and simple random sampling method was employed to select study participants
(Figure 1).
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Figure 1: Flow chart depicting sampling procedures

Data were collected by optometrists, ophthalmic nurses
and ophthalmologists. Then optometrists and ophthalmic nurses did a face to face interview using structured
questionnaires to obtain information on the socio-demographic and other related characteristics of the participants. They also measured the visual acuity using the
illiterate E chart in a quiet and properly illuminated room.
Each eye was tested separately at a distance of 6-meter
and the procedures were repeated three times then the
best result was taken. Children with VA < 6/12 in one
or both eyes underwent further ophthalmic examination
by ophthalmologist. The ophthalmologist performed detailed ocular examinations to establish the principal causes of visual impairment. Parents with visual impairment
were identified by using the same procedure, as in pupils.
However, the specific causes of visual impairment among
parents were not determined.
The WHO categories of visual impairment were used for
this study17. Visual impairment was defined as presenting
visual acuity (VA) of < 6/12 in the better eye. It was further classified into mild (< 6/12 to ≥ 6/18), moderate (<
6/18 to ≥ 6/60) and severe visual impairment (< 6/60
to ≥ 3/60).

essary corrections were made.
The collected data were coded, cleaned, checked for completeness and entered in to CSPro Version 6.2 and then
exported to SPSS version 20 for analysis. Frequency and
percentages were computed to present the socio-demographic characteristics of the study participants. Binary
logistic regression analysis was also performed to identify
associated factors of visual impairment. Variables with
p value ≤ 0.25 in the bivariate analysis were entered into
multiple logistic regression analysis. The results of the
analysis were presented with texts, tables and figures. A
p-value of less than 0.05 was considered as statistically
significant.
Ethical approval was obtained from Institutional Review Board of Wolkite University with ethical approval
reference number IRB/55/8/2010. Then, letter of permission to conduct the study was obtained from Gurage
Zone Education Bureau. Data was collected after obtaining written informed consent from the parents or guardians of the children and assent from each pupil. Confidentiality was maintained throughout the study. Children,
requiring further treatment were referred to the nearby
hospitals /clinics.

To maintain accuracy, consistency and reliability of data, Results
the data collectors were trained before the actual data col- Socio-demographic characteristics
lection. The questionnaires were pre tested and the nec- A total of 1064 school children aged between 7 and 18
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years consisting of 589 (55.4%) males and 475 (44.6%) participants was 11.4 ± 2.54 years, within the age range
females participated in this study. The mean age of the of 7–18 years old. Majority, 683(64.2%) of the students
live in the rural areas (Table 1).

Table 1: Socio-demographic characteristics of the students attending
primary schools in Gurage Zone, Southern Ethiopia, 2018 (n= 1064)
Variables
Sex
Male
Female
Age (years)
7-12
13 -18
Religion
Muslim
Orthodox
Protestant
Catholic
Others
Grade
1-4
5-8
Residence
Urban
Rural

Prevalence of visual impairment
The prevalence of visual impairment (VA < 6/12) in the
better eye was 55 (5.2% [95% CI, 3.9- 6.6]). Out of the
total study participants, 41 (3.9%), 12 (1.1%) and 2 (0.2%)
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n (%)
589 (55.4)
475 (44.6)
669 (62.9)
395 (37.1)
645 (60.6)
323 (30.4)
33 (3.1)
57 (5.4)
6 (0.6)
546 (51.3)
518 (48.7)
381 (35.8)
683 (64.2)

participants had mild, moderate and severe visual impairment respectively. The prevalence of moderate visual impairment was found to be relatively higher among male
students, age group of 7-12 years, school grade level of
1- 4 and rural residents (Table 2).
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Table 2: Distribution of visual impairment among visually impaired school children
in Gurage Zone, Southern Ethiopia, 2018 (n = 55)
Variables
Sex
Male
Female
Age (years)
7-12
13-18
Grade
1-4
5-8
Residence
Urban
Rural
Total

Mild
n (%)

Visual impairment
Moderate
n (%)

Severe
n (%)

Total
n (%)

26 (47.3)
15 (27.3)

7 (12.7)
5 (9.1)

0 (0)
2 (3.6)

33 (60)
22 (40)

10 (18.2)
31 (56.4)

7 (12.7)
5 (9.1)

1 (1.8)
1 (1.8)

18 (32.7)
37 (67.3)

13 (23.6)
28 (51)

10 (18.2)
2 (3.6)

1 (1.8)
1 (1.8)

24 (43.6)
31 (56.4)

9 (16.4)
32 (58.2)
41 (74.6)

1 (1.8)
11 (20)
12 (21.8)

0 (0)
2 (3.6)
2 (3.6)

10 (18.2)
45 (81.8)
55 (100)

Associated factors of visual impairment
Binary logistic regression analysis was performed to identify the risk factors of visual impairment. The factors
which were significantly associated with visual impairment were age group of 13-18 years (AOR = 9.44, 95%
CI = 3.83 – 23.25, p < 0.001), school grade level of 5- 8
(AOR = 2.97, 95% CI = 1.23 – 7.17, p = 0.015), rural
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residents (AOR = 2.59, 95% CI = 1.22 – 5.54, p = 0.014),
family’s monthly income of < 2000 Ethiopian Birr (AOR
= 2.87, 95% CI = 1.08 – 7.61, p = 0.035) and presence
of visually impaired parents (AOR = 2.16, 95% CI = 1.06
– 4.39, p = 0.033). However; sex, maternal education and
experience of medical visit had no significant association
with visual impairment (Table 3).
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Table
3:
Factors
associated
with
visual
impairment
school children in Gurage Zone, Southern Ethiopia, 2018 (n =1064)
Variables

Visual impairment
Yes (%)
No (%)

Sex
Male
33 (5.6)
556 (94.4)
Female
22 (4.6)
453 (95.4)
Age (years)
7-12
18 (2.7)
651 (97.3)
13-18
37 (9.4)
358 (90.6)
School grade
1-4
24 (4.4)
522 (95.6)
5-8
31 (6.0)
487 (94)
Residence
Urban
10 (2.6)
371 (97.4)
Rural
45 (6.6)
638 (93.4)
Family income /month (ETB)
< 2000
22 (9.5)
209 (90.5)
2,000-5000
16 (7.4)
201 (92.6)
5,001-10,000
11 (3)
360 (97)
>10,000
6 (2.4)
239 (97.6)
Parents with impaired visual acuity
Yes
13 (9.6)
123 (90.4)
No
42 (4.5)
886 (95.5)
Maternal education
Illiterate
24 (9.7)
224 (90.3)
Primary
26 (4.1)
609 (95.9)
Secondary
3 (2.4)
123 (97.6)
College+
2 (3.6)
53 (96.4)
Medical visit
No visit
41 (4.7)
823 (95.3)
During symptoms 13 (8.3)
143 (91.7)
Regularly
1 (2.3)
43 (97.7)

COR (95% CI)

among

primary

AOR (95% CI)

1.00
0.82 (0.47-1.42)

1.00
0.80 (0.44-1.45)

1.00
3.74 (2.09-6.66)

1.00
9.44 (3.83-23.25)*

1.00
1.38 (0.80 – 2.39)

1.00
2.97 (1.23 -7.17)*

1.00
2.62 (1.30-5.25)

1.00
2.59 (1.22-5.54)*

4.19 (1.67-10.54)
3.17 (1.22-8.25)
1.22 (0.44-3.33)
1.00

2.87 (1.08-7.61)*
2.63 (0.96-7.15)
1.01 (0.36-2.83)
1.00

2.23 (1.16 -4.27)
1.00

2.16 (1.06-4.39)*
1.00

2.84 (0.65-12.39)
1.13 (0.26-4.89)
0.65 (0.11-3.98)
1.00

2.84 (0.60-13.38)
1.29 (0.28-6.00)
0.96 (0.15-6.44)
1.00

2.14 (0.29-15.94)
3.91 (0.49-30.74)
1.00

2.12 (0.28-16.40)
3.16 (0.38-26.44)
1.00

Note: * = Statistically significant (p < 0.05), COR= Crude odds ratio, AOR = Adjusted odds ratio, CI = Confidence
interval, 1.00 = reference group, ETB = Ethiopian Birr

Causes of visual impairment
In this study, the causes of visual impairment were determined and refractive error was the leading cause of visual
impairment. Twenty seven (49.1%) of the visually im-
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paired children had refractive error. Among the students
with refractive error, 16 (59.3%), 5 (18.5%) and 6 (22.2%)
had myopia, hyperopia and astigmatism, respectively. The
cause of visual impairment was unexplained in 6 (10.9%)
children (Figure 2).
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Figure 2: Causes of visual impairment among visually impaired school children in
Gurage Zone, Southern Ethiopia, 2018 (n= 55)

Discussion
Undetected vision impairment in school children affects the learning abilities of school children which can
adversely affect a child's education, occupation and socioeconomic status for life. Visually impaired children
also suffer a number of physical and social consequences18. Screening or vision testing in children should be
performed to detect vision problems and to reduce the
risk of blindness. The objective of this study was to determine the prevalence of visual impairment and its associated factors among school children in Gurage Zone,
Southern Ethiopia.
In the present study, the prevalence of visual impairment
(VA < 6/12) in the better eye was 5.2% (95% CI, 3.9 6.6). This finding was comparable with studies done in
Ethiopia5 and Sudan8, which were 5.8% and 6.4% respectively. This could be due to similarities in the techniques of visual acuity determination and definition of
visual impairment used in the studies. Moreover, the participants of these studies had nearly similar age group.
However, the result of this study is lower than the prevalence of visual impairment among children in Tanzania,
which was 10.2%19. The prevalence of visual impairment
among school age children was also reported in other
studies from different countries; 6.9% in Nigeria20, 7.7
African Health Sciences Vol 20 Issue 1, March, 2020

% in China21 and 2.7% in Brazil22. The differences in the
findings could be due to variations in study population,
study definitions and techniques of visual acuity determination.
In agreement with the study done by Saif H Alrasheed et
al8 in Sudan, the prevalence of visual acuity impairment
was slightly higher among males (5.6%) as compared to
females (4.6%).
However, there was no significant association between
gender and prevalence of visual impairment (p = 0.46).
Other studies8,20,21,23 found no significant association between gender and visual impairment.
Our finding also showed that higher grade level was associated with high prevalence of visual impairment (p =
0.015). In line with this finding, various studies24-26 showed
that higher education level increases the risk of visual impairment particularly myopia. The association of visual
impairment with school grade level may be attributed to
more hours of near work and indoor activities27. Intensive indoor/near activities could result in retinal defocus
which leads to axial length elongation, thereby causing
visual impairment particularly myopia27,28.
In the present study, the odds of visual impairment
among students in the age group of 13-18 years were
539

higher (OR = 9.44, 95% CI = 3.83 – 23.25) compared
to those students in the age group of 7-12 years. Our
finding also showed that there was statistically significant
association between age and visual acuity impairment (p
≤ 0.001). This finding was consistent with other studies
which reported that prevalence of visual impairment increases with increase in age8,29,30. The association of age
with visual impairment in this study could be attributed
to children's involvement in more schooling hours and
near/indoor activities as they progress to higher age.
In the present study, the risk of visual impairment was
higher among the students whose parents were visually
impaired than those who had no visually impaired parents. In agreement with our findings, studies by Darge
et al5 and Mutti31 reported that the risk of inheriting impaired visual acuity was increased if parents had similar
problems. Refractive errors can be inherited. If one or
more parents have a refractive error, their child is more
likely to suffer from refractive error32. Heritability estimates for refractive error range from 40% to 94%33.
Hence, the development of visual impairment could be
mediated by environmental and genetic risk factors34.
The present study showed that the prevalence of visual
impairment was higher among individuals living in rural
area than urban areas. In line with the current study, studies in Korea35 and Ethiopia14 showed that subjects living
in rural area had a higher prevalence of visual impairment and they carry greater risk for eye problems than
urban residents. This might be due to different barriers
for getting eye care services including financial constraint
for the services and other costs associated with travelling
to health facilities36. Urban residents have better access to
multiple health care service providers than rural residents,
who often depend on inadequately equipped health facilities37.
The current study found that visual impairment was significantly associated with low family income (p = 0.035).
Participants with family’s monthly income of less than
2000 Ethiopian Birr were 2.87 times more likely to develop visual impairment than those with family income
of >10,000 Ethiopian Birr (OR = 2.87, 95% CI = 1.087.61). In line with this result, Andhra Pradesh study
reported that the risk of visual impairment including
blindness was found to increase with decrease in monthly income38. Jaggernath et al study also reported that the
burden of vision impairment is high in people with low
540

income39. Poor people are subjected to limited access to
employment opportunities and face different barriers in
accessing eye health services which in turn affects eye
health39. Moreover, students from low socioeconomic
status spend longer studying their lessons in badly illuminated, crowded rooms which can affect ocular growth
and refractive error is gaining scientific credence40.
Our study showed that uncorrected refractive error was
the most common cause of visual impairment. Similar
findings were reported in several studies9,30,41-44. The present study found refractive error as the major cause of
visual impairment in 49.1% of the children with visual
impairment. The result of this study is comparable to the
prevalence of refractive error among visually impaired
children in Sudan, which was 57 %8. Amblyopia was the
second cause of visual impairment in our study, as in other study conducted in Ethiopian5. The prevalence of amblyopia was 14.5%, which was higher than 9.4% reported
in South Africa41 and 6% in Ghana45. In this study, retinal
abnormality also accounts for a significant proportion of
visual impairment (9.1%). A similar study from Ethiopia indicated that retinal abnormality accounts for about
5.4% of the visual impairment1. Differences in the findings could be due to variations in study population, genetic susceptibility among different races and the methods
used. Overall, large proportions of the causes of visual
impairment in this study are avoidable (preventable or
treatable).This indicates the need for timely provision of
preventive and curative eye care services.
The limitation of this study was the use of school based
study (institution based) rather than population based.
Hence, the study didn’t include non school children because of lack of resources. Despite the above limitation,
this study provides valuable information about the burden of visual impairment and associated factors among
school children in Gurage Zone, Southern Ethiopia.
Conclusion
The burden of visual impairment among school children in Gurage Zone was high. Various factors like age,
school grade, residence, family income and parents with
impaired visual acuity were significantly associated with
visual impairment. Uncorrected refractive error was the
commonest cause of visual impairment among school
children. This indicates the need for appropriate eye care
services to reduce the burden of visual impairment. Further population based study is recmmended to assess the
visual status of non school going children.
African Health Sciences Vol 20 Issue 1, March, 2020
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