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Abstract
Background: Uncorrected refractive error is a major disease burden among children around the world. Refractive error can lead to childhood blindness. When their 
vision suffers, children’s routine schoolwork and day to day activities also get affected. 

Methods: Children whose parents/guardians consented to the study and satisfied the inclusion criteria were taken through a battery of eye examinations. This 
included visual acuity measurement using a 6-metre Snellen chart, non-cycloplegic retinoscopy, subjective refraction, external ocular examination using a pentorch, 
anterior and posterior segment examination as well as fundus examination using a direct ophthalmoscope. The association between refractive error and socio-economic 
status (SES) of parents/guardians was also investigated. 

Results: A total of 208 children were studied. There were 101 males (48.6%) and 107 females (51.4%). Parents of 52.7% of the children studied were in the low SES 
level. The prevalence of refractive error was 30.29%.  The commonest refractive error was myopia (22.6%), followed by astigmatism (5.3%) and then hyperopia (2.4%). 
Only 4 (6.3%) of the pupils with refractive error wore correction. The prevalence of refractive error appeared to increase with age and SES of parents. None of the 
parents/guardians of the children who wore correction was in the low SES group. 

Conclusion: The prevalence of uncorrected refractive error among the pupils was high. We recommend that periodic eye screening in school children should be 
carried out in such low income settings and public health programs on childhood refractive error should be increased in such settings.
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Introduction
Refractive error (ametropia) is an error in focusing of light by the 

eye from an object onto the retinal plane and is a common cause of visual 
impairment [1]. It is estimated that about 2.3 billion people worldwide 
including children have refractive error [2] and is the second leading 
cause of treatable blindness worldwide [3]. Refractive error consists of 
myopia, hyperopia and astigmatism [4] and is corrected mainly with 
spectacles.

Uncorrected refractive error is a major disease burden among 
children around the world [5]. It results in a number of problems 
among this high risk group including educational loss, low productivity 
and impaired quality of life [6-8]. When their vision suffers, children’s 
routine schoolwork and day to day activities also get affected. Children 
with refractive error are known to have difficulty concentrating on 
curricular activities [9]. Refractive error can lead to childhood blindness 
whose consequences are reported to be manifold [10].  

Unfortunately, a great majority of children have never had an eye 
examination [11]. Studies have shown that many basic school pupils 
with refractive error lack refractive correction, especially in the rural 
areas [12]. The majority of the people who do not have access to 
refractive error services live in developing countries and are mainly 
children [2]. The World Health Organization (WHO) has reported a 
lack of refraction and spectacle provision in underserved communities, 
which is believed to have negative effects in such societies in terms of 
loss of education, loss of future employment opportunities and poor 
quality of life [13]. 

Studies have shown that early identification and correction of 
refractive error optimizes cognitive development and learning14. With 
routine vision screening, refractive error among school children can 
be detected and corrected. Such periodic programs are necessary 
in low income settings and developing countries where most of the 
population do not have access to reasonable quality eye care services 
[7]. Analysis of the prevalence of undiagnosed ametropia will allow the 
setting up of preventive programs and initiatives that can provide more 
accurate interventions aimed at the preservation of visual health15. For 
children, a visual acuity failure threshold of 6/12 (Snellen) has been 
recommended but 6/9 and 6/18 have also been widely used [11]. 

As in most African countries, Ghana has no national basic school 
eye screening program. This study was carried out in the Asokore-
Mampong Municipality of Ghana to determine the prevalence of 
uncorrected ametropia among basic school pupils. 

Materials and methods
Study design and sampling

The research was designed as a prospective cross-sectional, 
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randomized study of all primary school children from 10 to 15 years old 
in the Asokore-Mampong Municipality of Ghana. This age range was 
selected because it has been shown to be cost-effective than the lower 
ages for screening purposes [5] and visual acuities measured in children 
in this range are more accurate [3]. The municipality was organized 
into five clusters. Simple random sampling was used to randomly select 
three out of the five clusters for the study. Within each cluster, two basic 
schools were randomly selected. Each pupil in a sampled school who 
satisfied the inclusion criteria was eligible to partake in the study. The 
total number of students sampled was determined to be 172 using Epi 
Info version 7.1.4.0, an expected prevalence of 20%7 and a confidence 
level of 90%.

Screening procedure and data collection

An informed consent and ocular history were obtained from a 
parent/guardian of each pupil. Each pupil who returned with a signed 
consent form was taken through a battery of eye examination. This 
included visual acuity measurement, with and without prescription 
if any, using a 6-metre Snellen chart. For visual acuities less than 
6/9, the pinhole test was performed from the same distance. Non-
cycloplegic retinoscopy was performed for all pupils and was followed 
with subjective refraction. The final prescriptions and the associated 
best-corrected visual acuities were recorded. External examination 
was performed with a pentorch, followed by anterior and posterior 
segment examination as well as fundus examination using a direct 
ophthalmoscope. All findings obtained were recorded on examination 
forms designed for this study and diagnoses made accordingly. 
Subjects who required further examination and management were 
referred to the University Hospital Eye Clinic for further examination 
and care. Children with history of ocular surgery, glaucoma and active 
intraocular disease were excluded from the study.

In addition, the employment status and type of occupation of 
the parent/guardian of each pupil was obtained. The socio-economic 
status (SES) of parents was inferred from their respective occupations. 
Professional occupations such as engineering, accounting, nursing 
and law were categorized as high SES, occupations within government 
sectors which are not professional occupations such as civil service and 
teaching were categorized as medium SES and occupations like trading 
and farming were categorized as low SES.  

For purposes of this study, refractive error was defined as visual 
acuity of less than 6/9 which improved with pinhole. Refractive error 
of -0.50DS or more was diagnosed as myopia, +1.50DS or more as 
hyperopia and 0.75DC or more as astigmatism.

Data analysis

The Statistical Package for Social Scientists (SPSS) version 
16.0 (SPSS, Inc., Chicago, IL, USA) was used to analyze the data. 
Continuous variables were expressed as mean ± standard deviation 
(M ± SD). Descriptive statistics and Chi-square test were employed 
to find significant differences between comparable categorical groups. 
Statistical significance was set at p values less than 0.05 (p<0.05).

Ethical consideration

The study was approved by the Department of Optometry and 
Visual Science, and then reviewed and approved by the Committee 
on Human Research, Publications and Ethics of the Kwame Nkrumah 
University of Science and Technology, School of Medical Sciences. A 
written approval was obtained from headmasters of each of the sampled 
schools. Informed consent for non-invasive ocular examination was 

obtained from the parents/guardians of all pupils who took part in the 
study.

Results
Social demographics

A total of 208 children were studied. There were 101 males (48.6%) 
and 107 females (51.4%). Majority (39.4%) of the children were 12 
years old. Table 1 shows the distribution of age and gender of the study 
subjects. Parents of 52.7% of the children studied were in the low socio-
economic status (SES) level. Parents of only 10.6% pupils were in the 
high SES level. The distribution of SES with the types of refractive error 
is shown in table 2.

The prevalence of refractive error was 30.29%.  The commonest 
refractive error was myopia (22.6%), followed by astigmatism (5.3%) 
and then hyperopia (2.4%). Only 4 (6.3%) of the pupils with refractive 
error wore correction. This is shown in table 3. Table 4 shows the 
distribution of previously diagnosed and undiagnosed refractive error. 
The prevalence of refractive error appeared to increase with age and 
was statistically significant (p=0.031). No significant relationship was 
found between refractive error and gender (p=0.124). 

The association between refractive error among the children 
and the SES of parents/guardians was examined. The prevalence of 
refractive error appeared to increase with increasing SES of parents and 
was statistically significant (p=0.041). None of the parents/guardians of 
the children who wore correction was in the low SES level. 

Discussion
This study reported a high prevalence of refractive error among the 

pupils. Studies on refractive error have reported variable prevalence 
rates. While studies in South Africa16, Nepal, China, Chile, and New 
Delhi have reported much lower prevalence rates17-21, other studies 
have reported higher rates in other settings [22-24]. These differences 
are probably due to differences in sample sizes, definitions for refractive 
error as well as ethnic differences. The commonest refractive error 
found in this study was myopia, followed by astigmatism and then 

Gender Age group in years
10-12 13-15 Total 

Male 89 12 101
Female 100 7 107
Total 189 19 208

Table 1. Distribution of gender with age groups.

Refractive 
error of pupils

SES of parents (% of pupils with error)
Low SES (%) Medium SES 

(%)
High SES (%) Total (%)

Myopia 7 (14.9) 15 (31.9) 25 (53.2) 47 (100)
Hyperopia 1 (20) 3 (60) 1 (20) 5 (100)
Astigmatism 2 (18.2) 3 (27.3) 6 (54.5) 11 (100)

Table 2. Refractive error of pupils and socio-economic status (SES) of parents.

Variables Frequency Percentage
Myopia 47 74.60

Astigmatism 11 17.46
Hyperopia 5 7.94

Total 63 100

Table 3. Distribution of the types of refractive error among the pupils.
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hyperopia. Other studies have reported variable trends. Kawuma and 
Mayeku [21] found the commonest refractive error among children in 
Kampala District to be astigmatism, followed by hyperopia and then 
myopia. However, other studies found the commonest refractive error 
to be myopia, followed by hyperopia and astigmatism [25,26]. These 
differences in magnitude of the types of refractive error could be due to 
genetic and environmental differences among study subjects.

The study recorded increasing prevalence of refractive error with 
age. At age 10 and above, it is expected that emmetropia would be 
achieved. The increasing prevalence of refractive error could be due 
to continuous growth or increase in axial length of the eyeball which is 
not balanced by the power of the refractive media. This phenomenon 
would lead to increase in myopia, as recorded in this study, thereby 
increasing the prevalence of refractive error. The high prevalence of 
myopia could also be due to prolonged close work [27,28]. That no 
association was found between refractive error and gender could 
probably be due to the small sample size. Studies have found higher 
refractive error to be associated with female gender3. The high rate of 
undiagnosed refractive error could be due to the poor access to eye care 
services in developing countries like Ghana. This puts the educational 
development of such children in jeopardy. The refractive error could 
result in unreported poor vision in the classroom as well as an apparent 
lack of concentration or interest in academic work on the part of 
the pupils which teachers and parents might not attribute to vision 
problems.

Prevalence of refractive error also increased with increasing 
socio-economic status (SES) of parents and the parents of over half 
of myopic children were in the high SES level. Children of parents 
with higher SES may undergo more near work as a result of more 
pressure to study, which could result in the onset of myopia [29,30]. 
The association of refractive error with parent’s level of education has 
been found elsewhere3. With advancement in technology, extensive 
use electronic gadgets and lack of outdoor activities by pupils from 
medium to high income homes could result in high prevalence of 
myopia and an increase in the number of avoidable blindness due to 
refractive error [31-34]. Genetic and ethnic factors may also play a role 
[35-37]. Majority of parents/guardians were within the low SES level. 
The low level of income of such parents/guardians could be a barrier 
to accessing eye care for their children. It has been described elsewhere 
that access to eye care services, public awareness of the need for them, 
and availability of spectacles have not yet reached adequate levels in 
developing countries [5]. It is through screening programs that the 
visual problems of children with such needs are detected and their 
parents/guardians duly notified to seek eye care for their wards.

Conclusion
The prevalence of uncorrected refractive error among the pupils 

was high. We recommend that periodic eye screening in school 
children should be carried out in such low income settings and public 
health programs on childhood refractive error should be increased 
in such settings. Children constitute a particularly vulnerable group 
within whom uncorrected refractive error may have a dramatic impact 

on learning capabilities and educational potential. Increasing public 
health efforts with respect to education of parents on refractive errors 
in developing countries and low income settings could go a long way to 
help in the fight against childhood blindness caused by refractive error.
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