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Aim: To study the prevalence of myopia among school children in Aba, Nigeria.

Methods: This cross-sectional study was conducted in public and private (primary and
secondary) schools. A multi-stage random sampling technique was used for selecting
participants aged between 8 and 15 years from 12 schools in Aba, Nigeria. Data were analysed
for 1197 children who underwent a comprehensive eye examination. The children were
divided according to the following criteria: age groups (group 1 [8-11 years] or group 2 [12-15
years]), gender (male or female), level of education (primary or secondary) and type of school
(public or private). Myopia was defined as spherical equivalent refraction (SER) <-0.50 D in
the poorer eye.

Results: The prevalence of myopia was estimated to be 2.7%. Of the 96 children with
refractive error, 78.1% were uncorrected. In using logistic regression analysis, risk of
developing myopia was associated with older age groups (odds ratio [OR]: 1.20; 95%
confidence interval [CI], 0.16-9.11; p < 0.010) and higher level of education (OR: 1.73; 95% CI,
1.05-2.86; p < 0.030). There was no significant difference in myopia prevalence between male
and female children (p = 0.89).

Conclusion: Although the prevalence of myopia and overall prevalence of refractive error in
school children in Aba were low, the high prevalence of uncorrected refractive error is a
significant public health problem. An effective and sustainable children’s vision screening
programme is needed to prevent visual impairment and blindness.

Introduction

Recent epidemiological studies across the world have provided data on the prevalence
and progression of myopia in children. In particular, studies in China, Singapore and Taiwan
highlight the relatively high prevalence of myopia in Asian children, especially in urban areas.
Among the 12-year-old children, the prevalence of myopia is 64.9% in China,' 62.0% in Singapore?
and 56.0% in Taiwan® in comparison with 20.0% in the United States,* 10.9% in Australia,® 9.7%
in urban India® and 19.2% in Vietnam.® In Africa, children showed a lower prevalence of
myopia when compared with other regions of the world. Studies in Ghana,’ Ethiopia,'® Uganda,"
South Africa'? and Nigeria® reported a myopia prevalence of 1.7%, 2.6%, 4.4%, 4.0% and 4.4%,
respectively. Overall, 80% — 100% of the total refractive errors observed in African children were

1,2,34,5,6,78

uncorrected. 0111213

The Refractive Error Study in Children (RESC) surveys®!2!#151¢ conducted in various countries
identified the increasing prevalence of myopia and harmful effects of even a modest amount of
uncorrected myopia on vision as a significant public health problem. Besides having to hold
books very close and sit in front of the classroom to be able to see adequately, a child with
myopia may develop sight-threatening complications and permanent visual impairment that
may affect the child’s social, educational and psychological development.'”'8%% In addition,
direct and indirect costs related to myopia exert enormous socio-economic burden on the
society.

Despite the consequences of uncorrected refractive error in children, there are no national data on
prevalence of refractive error among children in Nigeria.?* Although, a few studies exist for
some cities across the country,®*® to the best of our knowledge, no RESC survey has been
reported on the prevalence of myopia in school children in Aba, Nigeria. This study intends to
provide information on the prevalence of myopia among school children in Aba, which will be
necessary for effective and efficient eye health planning and education.

http://www.avehjournal.org . Open Access


http://orcid.org/0000-0002-5188-2678
http://orcid.org/0000-0002-6875-8788
mailto:atowauc@gmail.com
https://doi.org/10.4102/aveh.v76i1.369
https://doi.org/10.4102/aveh.v76i1.369
http://crossmark.crossref.org/dialog/?doi=10.4102/aveh.v76i1.369=pdf&date_stamp=2017-02-28

Methods
Study design

This was a cross-sectional school-based study conducted in
Aba, a commercial city in Abia State, Nigeria. Aba comprises
two local government areas, namely, Aba South and Aba
North, with a total population of 534 265 according to 2006
national census.* Primary and secondary education is served
by public and private institutions. Eyecare services are also
provided by private and public health facilities. The eyecare
services in the public sector are restricted to one primary and
one tertiary health centre in the whole city of Aba. Private
sector eye clinics are primarily located in the commercial city
centres and operate on a commercial basis.

The study population included school children aged 8-15 years
attending primary and secondary schools in Aba. Both private
and public schools were included in the study and all schools
follow the same national educational system and curriculum.

Sample selection

The study participants were selected through multi-stage
random sampling. The city of Aba was divided into three
areas considering the population and socio-economic
characteristics of the areas. The sampling design included
stratification at public and private schools. Four schools (two
public primary and secondary schools and two private
primary and secondary schools) were randomly selected
from each of the three areas. Overall, 12 schools were selected
out of 85 schools in the area. The next stage was the
recruitment of children aged 8-15 years from grades 3-11 in
each of the participating schools by systematic random
sampling. Grades 3-6 included those in primary schools
while grades 7-11 were those in secondary schools. One to
three classes were randomly selected from each level with a
minimum cluster size of 25 students. All the students within
a class were invited to participate. If the minimum sample of
25 was not achieved from the first class, students from the
second selected class were used to attain the required sample
size. Every second or third child starting from the first child
in a class register was included until the desired cluster
sample size was reached.

The sample size was calculated using the formula:
N=(Z)*(1.0-p) (p) / (b)*>, where N is the minimum sample
size, p is the anticipated prevalence (assumed to be 50%),
b is the desired error bound taken as 5% and Z = 1.96 for
a 95% confidence interval (CI). A design effect of 2.0 and
10% contingency factor to account for attrition was also
considered. The total number of participants was 1261.

Study procedure

Selected schools were visited individually in advance to
seek permission and cooperation of the school authorities.
An invitation to participate in the study was sent to
parents or guardians of the children recruited for the study
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together with the consent form and information leaflet.
A parents—teachers association (PTA) meeting was held prior
to the survey, where the details of the study were clearly
restated. Children whose parents gave signed consent for
an examination under full cycloplegia were included in the
study.

The vision assessment was based on the children RESC
protocol® with specific modifications to serve the purpose
of this study as well as the availability and affordability
of instruments. Examinations were performed by a team
that comprised three optometrists, two ophthalmic nurses
and two clinical assistants. The study team was trained
before the survey fieldwork and was familiarised with the
study procedure. A pilot field exercise to validate the data
collection instruments was organised at a primary and a
secondary school not included in the actual survey.

Distance visual acuity was measured monocularly and
binocularly with a retro-illuminated logMAR chart (Precision
Vision, Villa Park, IL, USA) containing five optotypes at a
4 m testing distance from the chart. Anterior and posterior
segments examination, as well as ocular motility assessment
and pupil evaluation, was performed with a Welch Allyn
diagnostic set. Ocular alignment was initially assessed by
the corneal reflex (Hirschberg) test, and then followed by the
cover test at distance and near.

Cycloplegia was achieved by giving two drops of
cyclopentolate (1%) at five-minute intervals. Cycloplegia was
considered full when the pupil was fixed and > 6 mm in
diameter. If on evaluation after 20 minutes, the pupillary
light reflex was still present, a third drop was administered.
Cycloplegic autorefraction was carried out with the
Topcon RM-8000B (Topcon Corporation, Tokyo, Japan) auto-
refractometer 60 minutes after first instillation of the drops.
An average of three readings was taken for each child, and
all participants underwent a cycloplegic refraction.'>*

Definition

Refractive error (RE) was classified based on the spherical
equivalent refraction (SER) calculated as the sum of the sphere
and half the cylindrical component. Myopia was defined as
SER < -0.50 D> in the poorer eye and was sub-classified as
low (SER <-0.50 D > -3.00 D), medium (SER <-3.00 D >-6.00 D)
and high (SER < -6.00 D). Hyperopia was defined as SER > +
2.00 D in the poorer eye and was sub-classified as low
(SER > +2.00 D < +4.00 D), medium (SER > +4.00 D < +6.00 D)
and high (SER > +6.00 D). Astigmatism was defined as
cylinder (cyl.) >0.75D.

Data analysis

Data entry was performed on a daily basis, alongside the
daily fieldwork. Additional data review and consistency
checks were conducted once data collection and entry were
completed for an entire school or cluster by an experienced




data officer. The statistical analysis was performed using
a commercially available Statistical Package for Social
Science software (SPSS for Windows, Version 20.0, IBM-SPSS,
Chicago, IL, USA).

The z-test for two populations was used to compare
proportions. Logistic regression was used to compare the
prevalence of myopia between age groups, gender, level of
education (secondary versus primary) and type of school
(private vs. public school). Odds ratios (OR) and 95% ClIs
were presented. A p value < 0.05 was used as the criterion for
statistical significance.

Ethical considerations

Approval for the study was obtained from College of
Medicine Research Ethics Committee, University of Nigeria.
Informed written consent and assent were obtained from
the parents and children, respectively, before examination
after adequate information about the study had been
provided to them. The study followed the tenets of the
Declaration of Helsinki for research involving human
subjects.®

Results
Study characteristics

The characteristics of the study sample are summarised in
Table 1. Of 1261 school children randomly recruited from
12 schools in Aba, 1212 (96.1%) participated in the study.
However, only 1197 (94.9%) children with complete relevant
data were included for analysis. The overall mean age of
the participants was 11.5 = 2.3 (s.d.), range 8-15 years.
All the participants were divided into two age groups:
group 1 (8-11 years) with mean age of 9.5 + 1.2 and group 2
(12-15 years) with mean age of 13.5 + 1.1. Of the participants,
659 (55.1%) were female, while 538 (44.9%) were male;
581 (48.5%) children were from public schools, whereas
616 (51.5%) were from private schools; 549 (45.9%) were
from primary schools and 648 (54.1%) were from secondary
schools.

TABLE 1: Characteristics of the study population.
Characteristics

Number of participants (V) Percentage

All children 1261 100.0
Participants 1212 96.1
Participants with complete data 1197 94.1

Age
Group 1 (8-11), mean age (9.5+1.2) 595 49.7
Group 2 (12-15), mean age (13.5+1.1) 602 50.3

Gender
Female 659 55.0
Male 538 45.0

Type of school
Public 581 48.5
Private 616 51.5

Level of education
Primary (grades 3-6) 549 45.9
Secondary (grades 7-11) 648 54.1
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Refractive error

The prevalence of RE was analysed based on cycloplegic
autorefraction readings. The prevalence of RE consisted of
0.9% hyperopia, 2.7% myopia and 4.4% astigmatism. Among
the myopes (2.7%), low, medium and high accounted for
87.5%,9.4% and 3.1%, respectively. The mean SER for myopia
was -1.48 D = 2.12 D in the poorer eye. The mean SER of
myopia was -1.30 D + 0.90.63 D and -1.64 D + 2.83 D for boys
and girls, respectively. All hyperopia recorded based on the
definition criteria for the study was of low degree with a
mean SER of +2.81 D + 0.63 D in the poorer eye.

There was a significant difference in myopia prevalence
within the age groups (p = 0.001) (Table 2). Myopia prevalence
was 8 (1.3%) in age group 1 and 26 (4.3%) in age group 2.
Gender prevalence shows that although myopia was
marginally higher in female participants [18 (2.7%)] than in
male participants [14 (2.6%)], the difference was not
statistically significant (z-test for two proportions, p = 0.890).
The prevalence of myopia was significantly higher in
secondary schools 27 (4.1%) than in primary schools 5 (0.9%)
(z-test for two proportions, p = 0.001). The number of myopic
children observed in the study comprised 9 (1.5%) public
school children and 23 (3.7%) private school children. The
difference was statistically significant (z-test for two
proportions, p = 0.020) (Table 2).

In the multivariate model, the presence and absence of myopia
was the dependent factor, while the variables that were
significantly associated with myopia in univariate analysis
were the independent factors. After adjusting for age, it was
found that myopia remained significantly associated with
older age groups (OR: 1.20; 95% CI, 0.16 — 9.11; p < 0.010) and
higher grades (OR: 1.73; 95% ClI, 1.05 — 2.86; p < 0.030). Type
of school (private vs. public) was no longer associated with
myopia (p = 0.650).

Of 96 children who required RE correction in one or both
eyes, only 21 (21.9%) presented with spectacle corrections

TABLE 2: Prevalence of myopia by age group, gender, level of education and type
of school.

Categories Total screened (N) Myopia (n-32) )
n %

Age group 0.001*
Group 1 595 8 1.3
Group 2 602 26 4.3

Gender 0.89
Female 595 18 2.7
Male 538 14 2.6

Level of education 0.001%*
Primary 549 5 0.9
Secondary 648 27 4.1

Type of school 0.02*
Public 581 9 1.7
Private 616 3 3.5

Total 1197 32 2.7

*, Statistically significant p values.
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TABLE 3: Refractive error and spectacle use by age group, gender, type of school
and level of education.

Categories Total RE (1 = 96) Children with Children without
spectacles spectacles
n % n %
Age group
Group 1 34 7 20.6 27 79.4
Group 2 62 2 22.6 48 77.4
Gender
Male 42 9 214 33 78.6
Female 55 12 21.8 43 78.2
Type of school type
Public 37 6 16.2 31 83.8
Private 59 15 25.4 44 74.6
Level of education
Primary 36 4 11.1 32 88.9
Secondary 60 17 283 43 71.7

RE, Refractive error.

including six children who were under corrected and had
normal vision with refraction (Table 3). Of the children, 33%
without spectacles during the eye examination were myopic.

Discussion

This study aimed to access the prevalence of myopia among
school children aged 8-15 years in Aba, Nigeria. An overall
prevalence of RE of 8.0% was observed, which is comparable
to that reported in the cosmopolitan city of Ikeja Lagos,
Nigeria® but lower than the prevalence of RE observed in
other geographic locations such as Qassim in Saudi Arabia
(18.6%),” Vung Tau in Vietnam (21.6%)® and Sydney in
Australia (25.4%).5

The prevalence of myopia was 2.7% in school children in
Aba. This estimate is also comparable with the prevalence
reported in Nigerian school children and other African
countries.”'?" For instance, in Birnin Kebbi, Nigeria, it was
2.9%; in Durban, South Africa,'? the prevalence was 2.9%; and
in Swedru, Ghana,’ it was 1.7%. However, these were lower
than those reported in China (64.4%),! Vietnam (20.4%)? and
Australia (6.5%).° The difference can be partly attributed to
older age groups and sample size because myopia increases
with age. It can also be attributed to genetic susceptibility to
myopia that varies across different ethnic origins and cultural
settings.$12

Consistent with previous studies #1519 an increased
prevalence of myopia with older school children was
observed with a corresponding increase in the level of
education. The findings from numerous RESC studies®!*1516%
in various countries revealed that depending on schooling
and learning system, early significant hyperopia decreases
rapidly from age 5 to insignificant levels by the age of 15,
with a noticeable myopic shift taking place around the age of
12 when secondary school begins. Similarly, our study shows
that myopia was four times higher between the ages of 12
and 15 years (age group 2) corresponding to the age of the
children in secondary school. Intensive near work over time
could result in retinal defocus which leads to axial length
elongation, thereby causing myopia®®°%. Thus, the age
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increase in myopia prevalence corresponding with school
year may be attributed to more hours of near work and
indoor activities.

There was no significant difference in the prevalence of
myopia between male and female participants in our study.
This finding agrees with those of several studies on African
children'?'5%?” and is comparable with the results of a study
in Nepal.' However, studies in Saudi Arabia” and Finland*
found that the prevalence of myopia was significantly
higher in female than in male subjects. These two studies
included participants with active growth. As previous
studies have associated early peak height velocity® as well
asintensive education®***¢ with prevalence and progression
of myopia in children, the authors suggest that the difference
may have been influenced by the earlier growth and
maturation rate of girls than that of boys in their study
samples. In contrast, a study on childhood myopia (with
subjects between 6 and 15 years) by Goss™ observed that
gender has less effect on the prevalence of childhood
myopia, and this agrees with our study. Similarly, Paudel
et al.® found no significant difference in myopia prevalence
between male and female participants in their study sample;
however, the authors observed that risk of developing
myopia, such as indoor reading and less outdoor activities,
was higher in girls than in boys.

It is possible that gender pathogenesis of refractive error is
relatively significant in one ethnic origin than another, owing
to cultural variations to lifestyle characteristics such as the
number of hours spent on near work and outdoor activities
between both sexes.® Secondly, population age of the study
samples, definition criteria for myopia and methods applied
in data collection may account for the discrepancies in the
results of these studies.

Uncorrected refractive error contributed to 78.1% of the
total refractive error in school children in Aba (Table 3).
Balarabe et al.’® observed the worst situation in Benin Kebbi,
Nigeria, where 90% of uncorrected RE was responsible for
the total RE in school children. These figures are significantly
higher when compared to other geographic areas with
efficiently established screening programmes and eye
health education, such as Cairo in Egypt (57.4%),”" Andhra
Pradesh in India (61%),° and Yangxi (60%)" and Beijing
(56%)' in China. The differences in spectacle coverage
highlight the poor uptake of refractive services and spectacle
needs among Nigerian school children, particularly in
Aba. Some studies report that the low uptake of refractive
services may be because of the unfounded belief about
spectacle wear, caused by lack of awareness and ocular
health education that parents believe that children using
spectacles at an early age will suffer worsened vision and
eventually become blind.”* Others report this may also be
because of the inadequate manpower and disproportionate
distribution of refractive services in communities including
the high cost of eyecare services.’** The primary eyecare
service is limited to one facility in the city of Aba,




and refractive services are mainly provided by private eye
clinics predominantly located in the commercial city
centres. As a result, eyecare services are inaccessible and
unaffordable to many people. Altogether, the data from this
study warrant improvement in the effectiveness of eyecare
programmes. Primary eyecare facilities in Aba may need
to be increased for easier accessibility and wider coverage.
Eye health service which will include ascertaining the
visual status of children at first instance and subsequent
periodic vision screening should be an integral part of
the school health programme. In addition, we recommend
the development of a standard screening protocol by eyecare
practitioners that will target common visual problems
in children which may lead to visual impairment and
blindness.

Conclusion

The prevalence of myopia (2.7%) and the overall prevalence
of refractive error (8.0%) from our study are low. However,
the large proportion (78.1%) of children with uncorrected
refractive error is a significant public health concern. Even
though uncorrected RE can be easily treated with spectacles,
less than a quarter of children with RE were found using
spectacles during examination. It is important to identify
conditions affecting vision in a timely manner, as many
common visual problems can be managed effectively once
they are identified. The data from this study support the need
for increased access to affordable child eye health, which will
include routine vision screening in schools and ocular health
education in the wider community.
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