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Introduction
As the World Health Organization (WHO) reported, 153 million people have visual impairment due to uncorrected refractive errors. 

Among them, eight million are blind and 145 million have low vision. Out of the 153 million, 13 million are children, 5 - 15 years of age 
while 45 million working age adults, 90% of these are living in low and middle income countries [1,2].

The impact of blindness due to refractive error in children results in a greater socioeconomic burden on society more than the impact 
of cataract blindness in old age. Uncorrected refractive errors have severe consequences for the individual, family and society. Myopia 
in particular, can have an impending negative impact on career choice, ocular health, and sometimes self-esteem. School-aged children 
constitute a special vulnerable group, where uncorrected refractive error may have a remarkable impact on learning capability and edu-
cational potential, as well as economic cost to the family and government [3,4].
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Abstract
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Background: The World Health Organization has reported 153 million people with visual impairment due to uncorrected refractive 
errors, of whom 13 million are children. There are limited studies in Ethiopia on the prevalence of refractive error.

Methods: The aim of this study was to determine the prevalence of refractive errors and classify the frequency of the various types 
of refractive errors among children attending Jimma elementary school, using cross-sectional design. A total of 289 students were 
selected randomly by Multi stage sampling technique. Pretested, structured questionnaire used to collect data and SPSS version 20 
for analysis. Multivariable logistic regression model was used to isolate independent factors associated with refractive error. Data 
was presented using tables and graphs. 

Result: Among 289 participants, refractive error was diagnosed in 6.92% of the students. Factors with significant association were; 
Family history (AOR = 4.65 and 95% CI 1.291 16.800 and P = 0.019), reading at a distance closer than 38cm (AOR = 95% CI 3.304 
1.195 9.134 and P value of 0.021), time of reading 2 hours or more, (AOR = 5.773, 95% central tendency 1.195 9.134) and being from 
literate parents (AOR = 5.085, 95% CI 1.105 23.400 and P value of 0.037).

Conclusion and Recommendation: - The prevalence of refractive error in elementary school children of Jimma town was high.



It remains particularly difficult to compare the prevalence of refractive error in different geographic areas for a number of reasons: 
definitions of emmetropia, myopia and hyperopia are not uniform across studies; procedures used to assess refraction status are differ-
ent (refractions may have been performed with or without cycloplegia); and the demographic makeup of the studied populations is often 
dissimilar (age and sex composition in particular) [5].

The main objective of this study was to determine the prevalence of refractive errors and classify the frequency of the various types of 
refractive errors among children attending Jimma elementary school.

Many studies have demonstrated a correlation between age and myopia in the second decade of life. On a cross-sectional study done 
on the prevalence of refractive errors among schoolchildren in Dezful, Iran, prevalence of myopia has increased from 7.1% in the 6 - to 
7-year-old age group to 22.6% in the 14 - to 15-year-old age group [6].

A cross-sectional school based study done in China on Grade 10 and 11 high school students revealed prevalence of myopia to be 
higher than other types of refractive error. With this young myopic generation getting older, myopia as cause for visual impairment and 
blindness may further increase in importance [7].

In India, prevalence of refractive error is assumed to be 13.09% of the children, out of which 5.72% are boys and 7.36% are girls [6]. 
In comparison to urban and rural India, prevalence of uncorrected refractive error is 5.46% in urban and 2.63% in rural children [8].

In Nepal, refractive error was found in 32.0% of elementary school children [7]. In Saudi Arabia according to the study done in primary 
school children, the overall prevalence of refractive errors was 13.7%, higher among females [9]. In Brazil, in school children the preva-
lence of uncorrected refractive error was 4.82% [10]. 

Among African countries; there was a screening study done in Egypt to determine the prevalence of refractive error among schoolchil-
dren and found the prevalence of RE to be 22.1% [11]. In a study done in southeast Nigeria post primary school in rural community, the 
prevalence of refractive error was found to be 1.97% and myopia was the most common type of refractive error found [12].

Ethiopia is one of the developing countries in Africa, with poor health service coverage especially eye health care and is believed to 
have one of the world’s highest rates of blindness. For the eradication of avoidable blindness, refractive error has been highlighted in the 
global initiative, vision 2020. In Ethiopia, refractive error is the second (33%) leading cause of low vision preceded by cataract [13]. 

According to the national survey on blindness, low vision and trachoma in Ethiopia’ that was conducted in 2005- 2006, the prevalence 
of blindness in Ethiopia was 1.6% and that of low vision (vision < 6/18) was 3.7%. But it didn’t give emphasis for prevalence of refractive 
error in children [14].

The prevalence of visual impairment due to refractive errors in school children in Debark and Kola Diba, northern Ethiopia, was 7.6%, 
myopia being the most dominant [3].

In another study, which was done in Gondar town northwestern Ethiopia, the overall prevalence of refractive error was 9.4%. The high 
prevalence of refractive errors among school children indicates the need for regular school-screening programs [15]. 

In This study the prevalence of refractive error was assessed and the frequency of the various types of refractive errors was classified 
among children attending Jimma elementary school.

Significance of the study
Blindness due to refractive error can hinder education, personality development and career opportunities. It is also responsible for 

more blind years as compared with cataract. As only few studies are done on this issue in Ethiopia in some schools; this study can be 
used as a baseline for further studies, screening program in school for refractive error and development of management plans and policy.

Methods and Materials 
A cross-sectional study was performed on students in Jimma elementary schools from March up to April 2018. Jimma is located in the 

southwest of Ethiopia and Western Oromia region, 352 km far from the capital city, Addis Ababa (AA). According to Jimma Town Health 
office, the estimated total population of Jimma town for 2009 E.C was 174,778. Out of these 87,879 of them were male while 86,999 of 
them were female. There are 23 (1 - 8) elementary schools, 5 high schools, 3 preparatory schools, 2 technique schools, 8 private collages 
and 1 university.

Multi stage sampling technique was used to get the study population from each grade according to their proportion using list of the 
students. Design factor of 2 and non-response rate of 10% was used. Six schools were selected randomly out of 21 government elementary 
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schools in Jimma town. The number of students for each school was assigned according to the proportion to size of students in the respec-
tive schools. Proportional allocation of samples was made for each sex in each school. A simple random sampling by computer generated 
random numbers was finally used to identify study subjects. Students or parents who were not willing to participate in the study were 
excluded.

Pretested, structured questionnaire was used to collect data. Visual acuity was measured in the school compounds in well-lighted class 
rooms using the snellen E chart. Pinhole and cycloplegic refraction was performed for those who had visual acuity less than and equal to 
6/12. 

The data collected was entered into Epi data version 3.1 and was exported to SPSS. It was cleaned and coded using SPSS version 20.0 
for analysis. Descriptive statistics (frequencies and percentages) was computed to show the picture of the data. Binary logistic regression 
was used to detect the association between each independent variable and the dependent variables. Variables with p ≤ 0.25 in the bivari-
ate analyses were taken as candidates for multivariable regression analysis to control for confounding variables. Those variables having a 
p-value < 0.05 in multivariate logistic regression was considered as significant association with dependent variable.

Results and Discussion
Out of the total of 289 students that participated in the study 173(59.9%) were females and majority of the students were in the age 

group of 11 - 19 years 189 (65.4%). Regarding their grade, 153 (52.9%) of them were learning 5 - 8 grade. Among the 289 students, 162 
(56.1%) had average grade score of 61-80 (Table 1). 

Socio-demographic characteristics           No. (%)
Sex

Male 116(40.1%)
Female 173(59.9%)

Age in years
5 – 10 100 (34.6%)

11 – 19 189 (65.4%)
Ethnicity 

Oromo 233 (80.6)
Amhara 17 (5.9)
Dawuro 14 (4.84)

Kulo 13 (4.5)
Other* 12 (4.2)

Place of residence
Rural 23 (8%)
Urban 266 (92%)

Occupation 
Famer 26 (9.0%)

Merchant 98 (33.9%)
Government employee 116 (40.1%)

Daily Laborer 24 (8.3%)
Do not have work 25 (8.7%)

Grade 
   1 – 4 136 (47.1%)
    5 – 8 153 (52.9%)

Average semester point
     <40  13 (4.5%)

     41-60  46 (15.9%)

     61-80
  162 

(56.1%)
     81-100   68 (23.5%)

Table 1: Socio-demographic characteristics among elementary students in Jimma town from March up to April 2018.        
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According to this study, out of the 289 student 20 (6.9%) of them had family history of use of eyeglass for correction of reduction of 
vision. Among the 289 students 177 (61.2%) spend their reading 2 or more hours in a day by studying. The reading distance commonly 
used was > = 38 cm by 231 (79.9%) of the students and 152 (52.6%) of the students had resting time in between for their eyes by look-
ing far. This resting period in 168 (58.1%) of the students was for > = 1 minute while for 121 (41.9%) it ranges between 20 seconds and 
1minute.Regarding the time they spend on TV watching, 134(46.4%) spend 1 - 3 hours, 73(25.3%) of the students have < 1 hr and few 
students spend more than 3hr watching TV (Figure 1). 

Figure 1: Time spent on watching TV by Jimma elementary students. 

Only 4 (1.4%) of the students get access for computer and use it for not more than an hour. Out of these, 3 of them use it at distance 
between 41 - 55 cm and one of them at > 55 cm. The number of students that spend their free time by playing videogame was 72 (24.9%). 
Students that participate in outdoor play were 205 (70.9%) and among them, 126 (43.6%) spend 1 – 3 hours of their time on it. Students 
that have time for physical exercise were 55 (19%) (Table 2).

Video game No (%)
    No 217 (75.1)
    Yes 72 (24.9)

Computer use 
     No use 285 (98.6)

     Yes 4 (1.4)
Outdoor play

  No playing 84 (29.1)
  Yes 205(70.9)

     <=1hr 61 (21.1)
     1 - 3hr 126 (43.6)
      >=3hr 18 (6.2)

Physical exercise
  No 234 (81.0)
  Yes 55(19)

     <=1hr 38 (13.1)
     1 - 3hr 17 (5.9)

Table 2: Number of elementary students in Jimma town participating in video game; 
computer use; outdoor play and physical exercise. 
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According to the findings of this study, out of the 289 students participated in the study, 28 students had visual acuity worse than 6/12. 
Among them, refractive error was the cause of low vision in 20 (71.4%) students. Among the students with refractive error, 9 (45%) of 
them were having myopia, 6 (30%) of them were diagnosed to have hyperopia while the rest 5 (25%) were having astigmatism (Figure 2). 
This makes the prevalence of refractive error to be 6.92%. When we see the prevalence of each type of refractive error, myopia accounted 
to be 3.1%, hyperopia 2% and astigmatism 1.73%. Among the students with RE only 2(0.7%) were using correcting eye glass.

Figure 2: Types of refractive errors detected among elementary students in Jimma town.

Regarding the severity of the different types of refractive errors majority of the students were having mild form of refractive error. In 
myopia among the nine 5(55.5%) of them had mild myopia and 3(33.3%) of the myopia was moderate (Figure 3).

Figure 3: Severity of different types of refractive errors in Jimma elementary students.

According to the bivariate analysis, near reading distance, parents literacy, longer time of reading and family history of refractive error 
were risk factors for development of refractive errors in the study participants were among candidates for multivariate analysis having 
P value < 0.25.

On the multivariate analysis, students with family history of refractive error had 5 times more risk to have refractive error with P value 
of 0.019 (AOR = 4.65 and 95% CI 1.291 16.800). Reading at a distance closer than 38cm had 4 times increased risk for refractive error with 
P value of 0.021;( AOR = 95% CI 3.304 1.195 9.134). Time of reading 2 hours or more is significantly associated with development of RE 
by 6 times increased risk (AOR = 5.773, 95% central tendency 1.195 9.134). Regarding the literacy status of the parents, being from liter-
ate parents has 5 time increased risk for the development of refractive errors with P value of 0.037 (AOR = 5.085, 95% CI 1.105 23.400) 
(Table 3).
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Predictors
Refractive Error

Cor Aor
           95% Ci

P
YES NO LOWER UPPER

Family history

      Yes   5(25.0%) 15(75.0%)  
5.644 4.658 1.291 16.800   

0.019
      No 15(5.6%) 254(94.4%)      1   

Reading distance

        <38cm  9(15.5%)    49(84.5%)  
3.673 3.304 1.195 9.134  

0.021
        >= 38cm 11(4.8%)  220(95.2%)      1

Time of reading 
       <2hrs 2(1.8%) 110(98.2%)      1

       >=2hrs 18(10.2%) 159(89.8%)    
6.226 5.773 1.278 26.086   

0.023
Parent literacy

        Yes 18(10.8%) 149(89.2%)    
7.248 5.085 1.105 23.400   

0.037
        No 2(1.6%) 120(98.4%)      1

Table: 3 Multivariable logistic regression model predicting the likelihood of 
refractive error elementary students in Jimma town from March up to April 2018.

Discussion 
The result of our study has showed the prevalence of refractive error among elementary school children in Jimma town to be 6.92% 

and myopia has accounted to be 3.1%, hyperopia 2% and astigmatism 1.73%. In Iran, study done on school children aged 6- to 7-years of 
age showed prevalence of Myopia to be 7.1%. According to a study done in Uganda, the prevalence of refractive error among children in 
lower primary schools was found to be 11.6%. Astigmatism was commonest type which accounted for 52%; followed by hypermetropia 
and myopia was the least common (16). In Cairo a screening done in elementary schools has revealed higher prevalence of RE (22.1%) 
compared to our result. Of the children with RE, 55.7% were myopic, 27.3% hypermetropic and 17.0% astigmatic. 

This difference in prevalence of refractive error and each types of refractive error could be due to difference in genetics and environ-
ment; different interpretation of results, due to different method of refraction or due to sample size difference.

Our finding is more or less similar with the other studies done in different parts of Ethiopia. For instance: Prevalence of refractive er-
rors among school children aged 6-18 years in the city of Addis Ababa; Ethiopia was studied and found it to be 4.0%. Of this myopia was 
found to be higher, 26.7% of cases, followed by astigmatism 17% of cases [17]. In Gurage zone, Goro district, the prevalence of refractive 
error among rural school-aged children was 3.5% (myopia 2.6% and hyperopia 0.9%) [18]. In Gondar prevalence of refractive error in 
elementary school students was found to be 4.9%.Hyperopia was common in the age group between 5 - 9 years while for 10 - 14 year 
olds, myopia was more common [19].

In our study positive family history had 5 times higher risk for having refractive error. Robert Wojciechowski and Nathan Congdon had 
studied on Heritability of Refractive error and Familial aggregation of myopia in an elderly American population. They found heritability 
of refractive error to be 61% and was estimated as twice the residual between sibling correlation after adjusting for age, gender and race 
[20]. In a twin-pair study, Hammond etal.14 reported a heritability estimate for refractive error of between 84% and 86% [21]. Family 
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linkage studies i had identified several myopia loci (MYP-1 to -12) for a range of myopic severities. These were in support for a genetic 
origin of myopia in addition to environmental risk factor, like near work [22]. A study on ethnic Chinese in Taiwan show an increase in 
the prevalence and severity of myopia over the span of 2 generations, which implies that genetics alone are not entirely responsible for 
myopia [23]. A report from China showed the refractive error difference between parents and their children and its possible risk factors. 
The children’s spherical equivalent was predicted to approach the parental by the age of 14 years of age. This mirrors the increasing 
prevalence of myopia in the younger generation, which is may be due to changes in life style and environmental exposure [24].

According to our study, reading at a distance closer than 38cm had 4 times increased risk for refractive error. It is estimated that about 
20% - 40% of patients with low hyperopia or emmetropia who have extensive near-work requirements become myopic before age 25, 
compared with less than 10% of persons without such demands. It has been theorized that persons who regularly perform consider-
able near work undergo a process similar to emmetropization for the customary close working distance, resulting in a myopic shift [25]. 
Among 210 Chinese children 8 - 9 years old, Saw., et al. reported that myopic children performed more total near work activities than 
non-myopes [26].

Regarding duration of near work, reading for 2 hours or more had 6 times increased risk for development of refractive error. Refractive 
error data from a school screening survey program in Bhanpur, India had showed that a short duration of outdoors activities is among 
other factors associated with the prevalence and incidence of refractive error in children [8]. A study done on refractive error in school 
children in Vietnam has showed that, increased reading hours and computer hours were associated with myopia and increased outdoor 
hours had a protective effect for myopia (38%). Khader., et al. also reported that the odds of having myopia increased by 24% and 16% for 
each additional 1 hour spent on writing/reading and computer work outside of school, respectively [27].

As our result suggested, being from literate parents will increase the chance of having refractive error and the major type of refractive 
error was myopia. Parental myopia was shown to be associated with the increased risk of myopia in children which is associated with in-
creased near work activity. Since literacy indirectly shows increased time of reading; these types of people are at risk for myopia. Singh H, 
Saini VK, have found that, level of parental education and region of habitation, a major factor associated with the prevalence and incidence 
of refractive error specially myopia in children [8].

Conclusion
Refractive error is one of the major causes of visual impairment in Jimma elementary school students. However, only few students 

were diagnosed and were using refractive error correction glasses. 

Agreeing to the present educational policy on primary education for all children, school assessment in town explains the problem at 
community level and it also helps to assess impact of refractive error on learning capability and educational potential. 

To control causes of blindness in children, simple vision-screening examination should be under taken in all schoolchildren. For those 
who have a significant refractive error, appropriate corrective glasses should be prescribed. This is also one of the targets for VISION 2020.
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