THE PREVALENCE AND RISK FACTORS OF MYOPIA AMONG SCHOOL
CHILDREN IN AFRICA: A STRUCTURED LITERATURE REVIEW

ABSTRACT

Aim: This review aims to provide current evidence on the prevalence and risk factors

of Myopia among school children in Africa.

Background: Myopia has emerged the most prevalent and major cause. of visual
distress which may result in poor academic performance ameng school. children
compared to other refractive error conditions. Hence, the association of increase in
myopia prevalence with increase in age coupled with its projected critical rise to

26.9% in Africa by 2050 is worrisome.

Methodology: This review was conducted using the population, intervention,
comparison, outcome (PICO) framework guidelines. and PRISMA 2020 Flow
Diagram for New systematic Reviews. Also, four digital databases; MEDLINE,
CINAHL, PROQUEST, WEB OF SCIENCE and'a Web Search Engine (Google
scholar) were searched for studies on Prevalence and Risk factors of myopia among
school children in Africa from January 2012 to March 2023. Studies were appraised
for quality using Joanna. Briggs Appraisal tool for prevalence studies. Data were
analysed based on.age, gender, and risk factors of myopia, while the myopia was
defined as SE 2-0.50 D.

Results: Data from 10,031 school children and 6 quality appraised studies were
included in._this review. Overall, the prevalence of myopia ranged from 2.7% to
16.05% among school children in Africa. The prevalence of myopia was significantly
higher among the older children (10-18-year-olds), while Age at school start, Level
of education, family history of myopia, working distance at near, prolonged near work
per day, private school of learning, time spent on mobile exposure, and presence of

ocular abnormality were significantly associated with myopia.

Conclusion: Prevalence of myopia among school children is generally low in Africa
but the retrieved studies offered geographical variations with outlying higher

prevalence in some regions.
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1 INTRODUCTION

Based on global indices, uncorrected refractive error is one of the significant causes
of visual impairments in visually related task (1). Therefore, the importance of
optimal vision for proficiency in learning has been emphasised (2). On the other
hand, Myopia has emerged as the most prevalent and major cause of visual distress
compared to other refractive error conditions such as Hyperopia, and Astigmatism
among school children (3). Hence, the current review aims to provide data on the

prevalence and risk factors of Myopia among school children in Africa.

Myopia is a term used to describe a refractive error condition that occurs when rays
of light from infinity, attain a focus in front of the retina:on entering the eyes due to
long axial length or steeply curved cornea (4,5). Although, extant studies have
offered variety of definitions to identify individuals with Myopia, spherical equivalent
refractive error (SE= sphere +1/2 cylinder).< -0.5D has been accepted as a criterion

for identifying Myopia by cycloplegic refraction in school children (6,7).

According to You et al., (2014), under cerrection of Myopia is also remarkable in the
development of visual impairments among children. Notwithstanding, refractive error
services are said to be underutilised by majority (88.9%) of children in most African
countries (9). Although, Fricke et al., (2012), suggests the inadequacy of the current
global refractive services to meet the potential health needs of an estimated 703
million cases-of visual impairment because of uncorrected refractive error which
includes Myapia. Relatively, this implies the existence of an unmet need among 10%
of the world. population. Though optical correction of Myopia is helpful, in most
cases, it does not reverse the accompanying biometric changes in the eye which
include axial length elongation (6,11), which may progress with age, and may result
in high myopia and eventual pathologic myopia (12). Consequently, this enables a
potential higher risk of vision threatening complications such as retinal detachment,
myopic maculopathy, glaucoma, and Cataract (11,13). Therefore, age of onset of
Myopia is an important factor as an early onset Myopia among primary school
children may result in faster Myopia progression. Hence, a future higher risk of high

Myopia (6,14,15), which also equates to the onset of blindness (16). Incidentally,



majority of individuals with Myopia were found to have had the onset during

childhood (14), especially within the last two generations (17).

Furthermore, social pressure in form of teasing and discrimination against the use of
spectacle for Myopia among school children results in reduction of quality of life (18),
as it is accompanied with a reduction in the uptake and use of prescribed spectacles
especially among the younger children and an induced low self-assessment among
adolescents with High Myopia (18). This is important as Africa has been identified as
the youngest aged, populated continent of the world with the median age of 19.7
years compared to global median age of 30.4 years in 2012 (19). Likewise, the
association of lifestyle and environmental factors with Myopia development and
progression is of great concern (20), especially with the current extensive use of
mobile devices known to be one of the risk factors of myopia among children (21).
Therefore, the lowest degree of uncorrected Myopia among school children is of
great importance due to the potential longer duration of the disease and its

associated adverse implications (22).
2 METHODOLOGY
2.1 Rational for undertaking this Review:

Although, the prevalence of Myopia among children in most African countries is
reportedly low compared to Asian countries (2,23). There is an undeniable need for a
further exploration'on Myopia among school children in Africa as the projected global
increase by 2050(24), and the continuous rise in the prevalence of Myopia among
school children.in Africa (19,25), may eventually suppress the reportedly weak
eyecare system.in Africa (26). Especially, due to its evidential link to the current
trend of indiscriminate usage of games devices and phones among children
(20,21,26).

Moreso, Myopia associated complications have been reported to have a huge global
negative economic impact (15). lllustratively, the potential global productivity loss
due to complications associated with uncorrected Myopia such as visual impairments
and myopic Macular degeneration in 2015 were US$ 244 Billion and US $6 Billion
respectively (15). Consequently, the observed rising prevalence of Myopia among
African countries may have a greater negative economic impact on low-income

African countries (27).



Although, recent reviews have provided data on the prevalence and regional trends
of Myopia among children and school children in Africa (19,25). Based on extensive
literature review, there is no existing data on review of Myopia risk factors among
children in Africa. Therefore, this review may provide further data on the prevalence
of Myopia and the risk factors among school children, which may enable the
establishment of an impactful health policy and appropriate planning of health

services to curb this menace 9.
2.2 Review Research Question

Although, many frameworks exist that are used to answer research:questions (28—
30), Population, Intervention, Comparison, Outcome (PICO).framework has proven
to be widely adopted by health professionals for asking and. analysing diverse
research questions (28). But the comparison component was omitted in this review

to adapt to the diagnostic nature of the research question (31).
2.2.1 Research Question

(1) What are the modifiable risk factors of Myopia among school children in Africa

using school based visual screening?

(2) Are there variations in the risk factors of Myopia among school children in Africa

using school based visual screening?
2.3 Study Perspective

Due to the quantitative approach of the current study, primary quantitative studies on
myopia such.as prevalence studies based on numeric data collation and analysis
were reviewed (32). Moreso, other aspects of the methodology used by included
studies, such as study design, sampling methods, analytical tools, were appraised
for quality, reliability, and generalizability to ensure rigour. Hence, establish high
quality evidence (33-35). Owing to observed inconsistencies in the screening
methods of different studies during school based visual screening, the instruments

used by the included studies were also appraised for validity and reliability (36,37).
2.4 Inclusion and exclusion criteria

2.4.1 Types of included study designs



Considerations of the available quantitative research evidence based on hierarchy of
evidence, and adaptability to research question was of great importance (31,39).
Consequently, this review explored for appraisal primary quantitative studies on
randomised control trials (RCTs), in addition to cross-sectional studies and
longitudinal studies because of their relevance in determining prevalence and

association.
2.4.2 Participants

Primary studies on school children within the ages of 6-22 years were included in
this review as children have been identified as the population at risk:with regards to
the prevalence of Myopia (15). Although the age of onset of Myopia has been
identified to be from 7 years of age (40), there were limited resources that had the
ages of the participants ranging from 7 years old. Therefore, the age range for the
current review was extended to accommodate mere primary studies and children

with early onset Myopia (40).
2.4.3 Intervention

This review included only primary studies that identified Myopia by using school
based visual screening. This-was to reduce detection bias which could arise from
using different measurement approaches (41). Furthermore, Brooks & Fuller, (2006),
are of the opinion that variations. in methodology which includes measurement
approach during research studies results in variations in the outcome which may
introduce bias (41). Also, interventions that were limited to African regions were

included.
2.4.4 Qutcome

The basic outcome of the current review was the identification of the rate of
prevalence of Myopia as well as the risk factors of myopia among the study
population. However, there was a gap in literature on the risk factors of Myopia
among African school children (19). Therefore, primary studies that were focused on

Myopia and those with data on risk factors of Myopia were included.

2.5 Search Strategy



A comprehensive electronic search that involved several databases such as
MEDLINE EBSCO (Medical Literature Analysis and Retrieval System Online),
CINAHL (Cumulative Index of Nursing and Allied Health Litereature), MEDLINE
PROQUEST, WEB OF SCIENCE was carried out during the current review.

Also, literature search was carried out in Google Scholar and the internet to retrieve
grey literature (43,44). While, the date of publication (within ten years), was set as a
limiter to encourage the retrieval of recent studies that will inform current practice
(38). Further, only studies published in English language were included to make

good use of limited time resource (31).
2.6 Data Screening

This review employed the method of single screening of title and abstract which may
be comparatively less effective. But it has been identified to be an appropriate and
effective method in short term review with scarce resources (45,46). Moreso, during
the screening process, the flow of information was presented in PRISMA (Preferred
Reporting items for Systematic Reviews) flow chart (See appendix 1) to avoid

omissions that may result in a biased conclusion.
2.9 Data Extraction Tool

A single data extractor. method which has been identified to be less resource
intensive but may be more error prone was adopted in this review due to limited time
frame (47). Consequently, working on one aspect of the extraction process at a time

was employed to enhance effectiveness and reduce error (48).
2.10 Quality Assessment

Studies obtained during literature search were appraised for validity and risk of bias
(49). Thereby, establishing the strengths and inherent limitations of the retrieved
studies (41). Consequently, further exclusion of poor-quality evidence was carried
out at this stage based on poor research design, execution, description, and biased
conclusion (50). Although there is a wide range of appraisal tools, this study applied
Joanna Briggs Institute (JBI) Prevalence Critical Appraisal tool known to be
appropriate for the critical appraisal of prevalence studies such as cross sectional

and Longitudinal study designs (51)



3.0 RESULTS
3.1 Result of search

The applied combined search strategy retrieved 3,156 potentially relevant studies
after the application of limiters. Subsequently, screening the identified studies by
title, resulted in 1,461 which was further limited to 389 after the removal of studies
with non-African settings (1,048) and 24 duplicates. However, further screening by
abstract led to the exclusion of 379 studies which did not meet the inclusion criteria.
Also, the abstract of one study (Boaitey, 2015) was inaccessible resulting in the
inclusion of 9 studies for full text retrieval. Furthermore, among the included studies,
one of the abstracts (52) was in English Language but the ‘full text was retrieved in
French Language. Although, request was made for the English.version, due to the
paucity of available data within the study context and the limited time frame available
for the current study, the French version was uploaded in Google Translator for its
English translation. Whereas, 9 studies were identified for quality appraisal, only 6
studies were eventually selected for review. But the remaining 3 studies were

excluded as shown in the Prisma Flow Chart below (see appendix 1).
3.2.1 INCLUDED STUDIES
The selected studies for review:are represented in table 1 below.

Tablel: Included studies and publication details:



AUTHOUR
(YEAR)

TOPIC

|SOURCE INFORMATION

Prevalence and Associated Factors of Myopia Among
school Children in Bahir Dar City, Northwest Ethiopia

Association Between Near Work, Outdoor Activity,
Parental Myopia and Myopia Among School Children
in Aba, Nigeria.

13(2), p.309-316

...............

Prevalence and Risk Factors Associated with Myopia
Among High School Students in Hawassa City, South
Ethiopia, 2019.

Clinical Optometry
(Auckland), Vol 14, p.35-

43

,,,,,,,,,,,,,,,,,

Prevalence and Risk Factors for Myopia among
School Children in Aba, Nigeria.

African Vision and Eye
Health. Vol. 76 (1), P.1-5

Prevalence and Associated Factors of Myopia Among
High School Students in Gondar Town, Northwest
Ethiopia, 2016.

Clinical Optometry
(Auckland), Vol 9, p 11-
18

,,,,,,,,,,,,,,,,,,,,, Epidemiologic Study of Myopia in a Population of

(3), p- 216-220

(2016).

3.2.2 Description of included studies

This study adopted. a systematic process to review pooled current research
evidence, and data on the prevalence and risk factors of Myopia were the research
interest.. But no RTC or Longitudinal study that met the inclusion criteria of the
current.review was identified during the comprehensive search. All the selected
studies reported using cross sectional study design and employed school based
visual screening method for data collection. The studies enrolled a total number of
10,031 participants with a sample size range of 349-6192 and the overall number of
children with Myopia was 428. Whereas five out six of the studies (5,53-56) reported
the prevalence and risk factors of Myopia, one study (Chebil et al., 2016; had report
majorly on the prevalence of Myopia. All the observational studies included in the
current study were conducted in Africa. Half of the studies (5,53,56), were from East
Africa, two (54,55), were conducted in West Africa, while the remaining one (52) was

carried out in North Africa. None of the selected studies was from southern African
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Region (see Table 2). The inclusion criteria for the studies were highlighted to be all
school children, 6-14-years old, 6-18-years old, 8-15years old, 13-20 years old, 15—
22 years of age, provision of parent signed consent form, verbal assent from children
<18 years and self-written and signed consent from children >18 years of age. All the
included studies for this review were peer reviewed and had all their Abstracts in
English Language. However, the full text of five of them were in English Language,
while the full text of one of the studies (52) was translated from French to English.

3.2.3 Socio demographic characteristics of study Population

A total of 10,031 school children were participants in the included studies and they
were within the age range of 6-22 years. The age groups of the children based on
the reports ranged from 7-15 years to 20-22 years. About half of the included
participants were females 5,047 (50.3%), while 4,984 (49.7%) were Males. Based on
school type, more than half of the children 2107 (54.9%), were in public schools
while 1,732 (45.1%) were in private schools. In the study (52) that reported the
inclusion of children from urban and rural settings, more than half of the participants
were from urban setting 4,368 (70.5%) and-1,824 (29.5%) were from the rural
setting. Furthermore, more than two third of the participant in the included studies
were from primary school 7,336 (76.3%) while, 2,281(23.7%) were high school
students. Regarding the educational level of the parents of the participants in the
included studies, 145 (3.8%) were unable to read and write, 281 (7.3%) were able to
read and write, 539 (14.0%) had primary level of education, 1,676 (43.7%), had High
school level of=education and 1,198 (31.2%) had university/college level of
education. Other demographic characteristics of the study participants were not fully

reported.

3.2.4 Quality Appraisal of Included studies

All the included studies were rated high in quality at the range of 7-9 on a 10-pointer
appraisal scale (51).

Furthermore, five studies (83.3%) reported the use of cycloplegic refraction, while
one Belete et al., (2017) reported the adoption of non-cycloplegic refraction
technique that involved the carrying out of refraction test in the absence of
cycloplegic eye drop. Nevertheless, the over estimation of prevalence of myopia in

non-cycloplegic studies have been widely reported (15). Moreso, cycloplegic



refractive suggestively is the gold standard for refraction in children especially in
studies on risk factors as it gives a better estimate of prevalence compared to non-

cycloplegic refraction (57).

All studies reported the type of optical equipment used for evaluation which were
validated and appropriate for use for visual assessment (58,59). Whereas half of the
studies (52,54,55) employed the use automated screening protocol that involved the
use of automated refraction to identify myopia, others used manual method of
screening that did not use automated equipment. Reportedly, no. significant
difference has been found to exist between the outcome measured with automation
compared to conventional measurement (58,59). Therefore, both methods are
proven valid methods of assessment of visual status (58). The equipment’'s used by
the studies were: Snellen Visual Acuity chart, retro illuminated LogMAR acuity chart,
retinoscope, trial case and lenses, pinhole; handheld slit lamp, Direct
ophthalmoscope, Biomicroscope, Jackson cross eylinder, and Cyclopentolate eye
drop.

Furthermore, all the studies recorded. the use of questionnaire to gather
sociodemographic data of the participants.. Nevertheless, four except (52,53)
revealed their questionnaire were pretested before use to ensure validity (51,55).
Furthermore, one study.(5), applied the use of inter and intra observers especially in

VA determination and refraction to enhance rigour.

Moreso, each of the studies documented the engagement of qualified optometrists,
ophthalmic nurses, and other health workers in data collection. However, only three
(54-56). studies.recorded the training of the team before data collection. This is to
reduce measurement bias and enhance the reliability of measured outcome.
Nevertheless, there was no record of the type of training given by any of the studies
and the duration of the training before data collection (51,60),

However, the use of validated equipment and trained personnel for data collection

has been reported to enhance validity and reliability of survey result (51).

Furthermore, each of the studies except one (52) established the use of bivariant
and multivariable logistic regression to determine association. This enables the

limitation of the effects of confounders while actual risk factors are revealed (61,62).
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All the studies reported data was analysed at 95% confidence interval (P<0.05) in

their studies.

3.4.1 Results of individual studies on Myopia Prevalence

Table 2: Description of included studies

STUDY NO OF LEVEL OF
STUDY LOCATION INCLUSION AND EXCLUSION | STUDY DESIGN EDUCATION
CRITERIA PARTICIPANTS
East Africa Inclusion: All school children
Assem, et al. Aged 6-18 years. Cross sectional Primary / High
(2021) (Bahir Dar City, | Exclusion: Children with a history | Study Design 801 school
Northwest Ethiopia) | of recent ocular trauma and
SNB3AN
West Africa Inclusion: All school children
Sowa, et 8l Aged 8-15years. Provision of | Cross sectional Primary / High
(2020) (Aba At State | Consent form. Study Design 1197 school
Nigernia) Exclusion: Presence of anterior or
posterior eye diseases of
systemic diseases that affect
vision
Abera, and | EastAfrica Inclusion: Students 13-20 years | Cross sectional | 340 High School
MaboaARmM, of Age Study Design
(2022). (Hawassa City, | Exclusion: Chidren with Eye
Southern Ethiopia) | conditions that  obstructed
refraction
Sowa, et al, | WestAfica Inclusion: All children 8-15 years. | Cross sectional | 1187 Primary / High
(2017) Provision of consent form Study Design school
(Aba Aby State
Nigeria)
East Africa Inclusion: 15 = 22 years of age
Belata, et al, | (Gondar Town, | Exclusion: Ocular trauma and | Cross sectional | 485 High School
(2017) Northwest Ethiopia) | infection that affected the Comea | Study Design
or Crystalline Lens
Chebil, ef al, | North Africa
(2018) Inclusion: All Children 8-14 years | Cross sectional | 8102 Primary school
(Ariana,  WNebeul | of Age. Study Design
Kef,  Kasserine,
Sfax, Gafsa, and
Tata in Tunisia)
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3.4.2 Results summary on the prevalence of Myopia

The prevalence of Myopia was relatively low (<10%) in two third of the studies at
2.7%, 2.7%, 3.7%, and 8.4%. Nonetheless, Assem et al., (2021) and Belete et al.,
(2017) reported comparatively higher prevalence of Myopia at 11.9% and 16,1%
respectively. But half (49.3%) and more than half (64%) of the participants in both
studies respectively were found to have had early school start age of 3-6 years old
which reportedly causes high prevalence of Myopia in children_(63). Moreso, the
highest prevalence of Myopia (16.05%) was reported by a study in:Ethiopia (64),
while the lowest (2.7%) was reported by a study in Nigeria (54). Notably, there
appears to be inter and intra-regional variations in theprevalence of Myopia among

the studies.

Further, about 80% of the studies reported Low Myopia as the dominant degree of
Myopia in their studies. In contrast, (5) identified moderate degree Myopia as the
dominant degree of Myopia in their study. Arguably, the inclusion of more than 50%
older aged children (14-18 years) in their study may have influenced the outcome as
the degree of Myopia is known to increase with increase in age (65). Overall, the
lowest (3.1%) and highest (27.5%) proportion of High degree myopia were reported
by studies in Nigeria (54,55) and Ethiopia (5) respectively.

12



Table 3: The Proportionate distribution of Prevalence and categories of myopia

STUDY LOW MODERATE HIGH PREVALENCE
Belete ef al (2017) 67% 25.4% 6.8% 11.9%
Alowa, et al, (2017) 87 1% 94% 31%
27%

Chebil, et al.,
(2016) 60% 27% 12% 37%
Atawa, ef al., (2020)

NIL NIL NIL 2.7%
Abera, et al, 2022 64% 17.9% 16.1% 16.05 %
Assem, et al, 11.8% 60.8 % 27.5% 8.4%
(2019)

DISCUSSION

The influence of various factors in the prevalence of Myopia in school children
evaluated in this review were, Age, Age of school start, Level of Education, Gender,
Family history of myopia, working distance at near, Total hours of close work per day,
Distance to the screen, Outdoor activity, School type, mobile exposure per day,

Active rest during studying, Family income, Parents level of education, urban and

13



rural setting of schooling, ocular abnormality, Duration of schooling, and Type of
illumination. However, differences exist in the type of variables evaluated among the

studies, with >80% of the variables not evaluated by each of the included studies.

Basically, the prevalence of Myopia among school children is generally low (<10%) in
the current review based on the reports of four of the included studies (52,54,55,64),
but ranged from 2.7% -16.05% comprehensively. This relates to the findings of
previous systematic review study among children in Africa (19), that documented
Myopia prevalence range of 0.5% - 10.4% and 1.7% -22.6% among. reviewed
studies that used cycloplegic and non-cycloplegic refraction  respectively.
Interestingly, the highest prevalence of Myopia in the current review was. identified
with cycloplegic refraction known to give a more accurate estimate of refractive error
prevalence compared to non-cycloplegic (57). Attributably, children in Africa
experience a comparatively lower level of exposure to.most associated factors for
the development of Myopia. Hence, they experience lower level of literacy, higher
school start age, lower level of urbanization etcetera (25). Comparatively, the
concerned education variables observed may be linked to the presence of
underdeveloped formal education systemin most African countries, as well as lack of

motivation because of socioeconomic inequalities and language barrier (70).

Moreover, there was an observable variation in the prevalence rates of Myopia
among the studies, which is consistent with the finding of a previous study (25).
Obviously, differences in geographical settings, cultural norms and policies play a
huge role in: observable inter and intra-regional variations in the prevalence of

diseases which includes Myopia in epidemiological studies (71-73).

Although, the prevalence of Myopia was comparably higher for two studies from
Ethiopia among: others (5,53), at 11.9% and 16.1% respectively, it is still lower than
the prevalence of Myopia among children in Asia (6). This relates to the finding on
Myopia prevalence among children in Australia, and Northern China at 11.9%, and
16.2% respectively (25,72). Nevertheless, both studies reported inclusion of high
proportion of children (49.3% and 64.1% respectively) with an early school start age
of 3-6 years which is one of the identified risk factors of Myopia development and

prevalence (74).
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In the view of this, a significant association was identified between age of school
start with Myopia prevalence in both studies in Ethiopia (53,64). Evidently, 3-6 years
age of school start showed higher Myopia prevalence compared to 7-10 years age of
school start in the current review. But studies in Nigeria, which is the largest country
by population in Africa, (75-77), and linked with the lowest prevalence of Myopia
(2.7%) in this study (54,55), revealed a currently low implementation (35%) of early
childhood education (3-5 years) policy in Nigeria. Comparatively, Ethiopian education
system seems to vary. This is an indication for the need to review any educational
policy that potentially promotes the prevalence of Myopia among children within

African countries.

Subsequently, the current review suggests similarity in the observed degree of
Myopia in five of the included studies except one, whereby low degree Myopia was
dominantly prevalent, followed by Moderate and High Myopia respectively. This
finding is consistent with the report of previous study on Myopia in Nigeria among 5-
14 years old school children (9). In contrast, one of the included studies (5), showed
Moderate degree of Myopia as the predominantly prevalent at 60.8%, followed by
High Myopia (27.5%) and Low degree Myopia (11.8%). However, the age distribution
of the study participants tilted towards older age range as more than half (50.1%) of
the study participants belonged to the oldest age group (14-18 years). According to
previous reports Myopia is known to increase with increase in age (78), with due
considerations to early onset Myopia that may progress to high Myopia in adulthood
(65,79). This was:shown in a 10-year population-based cohort study that evaluated
the pattern. of progression of Myopia in 14-16-year-olds in China, whereby an
observed predominance of low Myopia at the beginning of the cohort
metamorphosed to Moderate Myopia within 3 years of the cohort as the age of the

participants increased (80).

Moreso, older age showed a significant association with the prevalence of Myopia
among the studies (5,52,54,55), which is consistent with previous findings (81,82).
Although, it is contrary to the findings of previous systematic reviews among children
in Africa (19,25). Similarly, the prevalence of Myopia showed significant association
with higher level of education compared to lower level of education (54,55).

Potentially, older age is synonymous with higher level of education which may be
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associated with more intense academic activities, hence, Myopia development or

progression (83).

Furthermore, three among four studies that reported on impact of family history on
Myopia prevalence, showed a significant association between family history of
Myopia and Myopia prevalence (53,55,64). Undoubtfully, this may reflect the impact
of genetics on the development and prevalence of Myopia which agrees with the
reports of several studies (84-88). Though, Pan et al., (2012), suggests that parental
Myopia may be an indicator for genetic predisposition and mutual. environmental
exposure. Comparatively, a study by Assem et al.,, (2021) which reported the
identification of only 14.8% of children with family history of myopia showed an
insignificant association between family history of Myopia and Myopia prevalence
among the study participants in Ethiopia. Notably, this. may indicate a greater
influence of environmental compared to genetic factors on the prevalence of Myopia

in their study.

Prolonged near work and lack of outdoor activities were also significantly associated
with Myopia prevalence in this study (53,55,64). while weekly outdoor sport was
found to play a protective role inthe development of Myopia. Comparably, this aligns
with the findings from several studies (72,73,85,90). Although, two of the studies
(53,64), reported that 9-11 hours.compared to <3hours in close work activity such as
reading, writing, using computer, etcetera per day was associated with Myopia
prevalence in their study population, Atowa et al., (2020), identified longer duration in
reading activity only as a risk factor for Myopia among the participants. The observed
prolonged near work as a risk factor for Myopia is consistent with the finding of a
study«that employed objective method of evaluation of near work known to be

potentially more reliable than subjective method (91,92).

Private school of learning also showed an inconsistent conclusion as only one study
(53) out of three reported a significant association between school type and Myopia.
Although in one of the studies (55), a positive association between private school
learning and Myopia was observed during bivariant analysis, it was no longer the
case after adjusting for age during multivariant analysis. Likewise, a study by Assem
et al., (2021), did not find any significant relationship between type of school of

learning and Myopia. This relates to the report of a previous study that did not find an
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association between Myopia prevalence and academic setting (25). Furthermore, the
presence of Ocular abnormality was revealed to be a risk factor for the prevalence of
Myopia (53), and this relates to a previous finding that linked presence of ocular

abnormality in children to development of high Myopia in adulthood (93).

Finally, two out of four studies (53,64), reported a significant association between the
prevalence of Myopia and VDU usage compared to non-usage among the
participating children. Subsequently, two (5,55), evaluated the impact of duration of
mobile exposures on prevalence of Myopia among the children. Whereas, VDU
exposure of > 2 hours per day was significantly associated with. Myopia prevalence
in one study (5), the duration of mobile exposure was not found to be associated with
Myopia prevalence in the other (55). Although, Assem et al., (2021), reported
collecting data from the parents of participants, there was no clear report on data
collection in the later study (55), which may have been a source of bias. Besides, the

predominance of Low degree Myopia (87.7%) in the later study, is noteworthy.

Notwithstanding, VDU usage showed a significant association with the development
and progression of Myopia in children among previous studies (20,21,69). Lanca &
Saw, (2020)), suggests Lanca & Saw, (2020)), suggests a current inconsistency in
the available reports on the:influence of mobile exposure on Myopia prevalence in
children, which may have resulted from the subjectiveness of adopted evaluation
techniques. Hence, recommends: application of objective methods for more
consistent results. Reportedly, variations in the method of data collection among
epidemiological studies have been linked to differences in the reported outcome
obtained from such studies (42))

Notably, the presence of regional variation in the identified risk factors of Myopia
among the participants was not defined. This could be due to paucity of data and
heterogeneity of evaluated variables among the studies. Nevertheless, among four
variables (Age, family history of myopia, Total hours of close work per/day and
outdoor Activity) that were uniformly evaluated by three to five studies in the review,

no regional variation was also evidenced.

Although, Chiang et al., (2020)), suggest the existence of ethnic and racial disparity
in the risk factors of Myopia, the ethnic and racial uniformity among the study

population in this review may have engendered the observed absence of variation.
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Methodological limitation of included studies

Although, the included studies were rated high quality, there was observed
Heterogeneity among various aspects of the studies such as, the sample size,
evaluation technique employed, age range of included participants, analytical
methods used and level of education of included participants. According to Lin et al.,
(2020)), heterogeneity has an implication in the reliability of synthesised results
during meta-analysis as the appropriate combination of collected studies may be
impacted. Also, use of non-cycloplegic refraction in one of the included studies may
have introduced measurement bias and reliability of the findings. Bias:has been
known to impact on the reliability and validity of research evidence which may have a
negative implication for practice (68). Report of each included study showed the use
of validated equipment and assessment procedures for data collection. But there
was no clear report on the source of the participants sociodemographic data during
the study, for three of the studies (52,54,55), which may be a source of information

(measurement) bias (51).
Strengths and Limitation of current Review

The current review was rigorously conducted in a systematic manner involving a
comprehensive search of literature. All selected data bases were methodically
searched with keywords, using PICO framework as a guide. Also, studies included in
this research are current studies (2016-2022), hence, will prove current evidence to
update existing. data base. Further only studies that used SE — 0.50D as the
definition of myopia where included. Suggestively, comparison of study results from
different geographical settings proves difficult if there is a disparity in the definition of
Myopia or other refractive errors (2). The study had a clear aim and research
question, while the inclusion and exclusion criteria were clearly defined. Notably, five
(83.3%) of the studies in this review adopted the use of cycloplegic refraction known
to give a better estimate of myopia in epidemiological studies (57). All visual

assessments were school based to maintain uniformity of methodology (42)
Limitations of Current Review

The selection of identified databases for literature search in the current review may
have limited the search as there may be some unidentified databases with possible

relevant literature for this study. Also, due to the limited time frame for this study,
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some new research evidence relevant for this study may have been published after

the literature search phase (March 14"-April 5™).

Although, there were definite attempts to eliminate bias in this study, single
extraction method of data extraction known to generate more errors than double-
extraction method engaged in this review due to the thesis nature may have made

this study prune to report bias (47,97).

Due to paucity of data, there was no data found for southern Africa for this review,
therefore comparison on inter regional variations of risk factors of myopia among

school children in Africa could not be established.

Finally, the heterogeneity of the variables in the included. studies, limited the
establishment of robust evidence on the influence of some of the scarcely evaluated
variables on myopia prevalence such as presence of ocular abnormality, level of

education, and Age of start of school.
Implication for future research

Regarding the attributes of cross-sectional studies:included in this review based on
hierarchy of evidence (98), a further review may be required on this topic using
Randomised control Trials in the future. Also, to establish clarity on the role of the
scarcely evaluated variables, there is need to pool greater number of research

studies for future review.
Implication to policy maker

Social determinants play a notable role in the development of diseases and its
prevalence. The review emphasised the modifiable lifestyle and environmental risk
factors of myopia as use of VDU’s, duration of near work activity per day, and
outdoor. activity. Suggestively, there is need to incorporate the identified social
determinants of health into policies and health programs concerning children to
reduce health inequality among school children. While policy for school based visual
screening on enrolment should be established for early identification of children with

Myopia.

Implication for Practice
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Based on the finding of this review, myopia shows a higher prevalence among the
older children 10-18 years of age and children in higher school of learning. Hence,
health programs would be more impactful if they target these population of children.

While, shortened reviewed period may be required.
Comparison of Findings with Current Evidence base

Recent systematic studies and meta-analysis among children (<18 years and school
5-18 years old respectively) in Africa, by Kobia-Acquah et al., (2022) and Ovenseri-
Ogbomo et al., (2022), reported an overall Myopia prevalence rate of 4.7% in their
studies with the prevalence rate ranging from 0.4% - 36.9% and:.0.5% - 22.6%
among the reviewed studies respectively. In addition, Ovenseri-Ogbomo et al.,
(2022), documented that Myopia showed >10% prevalence among 5 studies in their
review and geographical variation was observed. This is censistent with the finding
of the current review. Though descriptive, Myopia prevalence was generally low but
ranged from 2.7% - 16.05%, with higher outliers.(>10%) observed in two studies.

Moreso, geographical variation in the prevalence was evident.

According to the previous evidence, age was not significantly associated with
Myopia. But older age was associated with Myopia in the current review.
Furthermore, Kobia-Acquah et al., (2022), did not find any association between type
of school and Myopia prevalence which is consistent with the report of the current
review. Nonetheless, none of the previous studies provided evidence on the risk

factors of myopia (19,25) which was evaluated in the current review.
CONCLUSION

Generally, -the prevalence of Myopia was observably low amongst the study
population, but higher prevalence existed in individual studies within regions where
the enabling environmental factors were potentially in place as seen in two of the
studies (5,53), which is consistent with a recent systematic review on prevalence of
Myopia among school children in Africa (19). Also, this review shows that the
prevalence of Myopia among school children in Africa exhibits, inter and intra
geographical variation known to be related to the presence of cultural, geographical,
and genetic differences among and within regions (72,99), In addition, this review
highlighted Age, Age of start of school, Level of education, family history of Myopia,

working distance at near, prolonged near work per day, private school of learning,
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time spent on mobile exposure, and presence of ocular abnormality as the risk

factors of Myopia among school children in Africa.

Obviously, the identified risk factors of Myopia in this review are comparable to the
identified risk factors of Myopia in other regions of the world. This could relate to the
observed increasing rate of urbanisation in Africa with its covert and overt influences
on school children (25). In as much as Myopia development has been associated
with genetic factors, its progression has been revealed to be mostly environmental,

with genetic factors playing a minimal role (100).

Consequently, the pattern of Myopia development and progression:among African
children is gradually becoming indistinguishable from those of other non-African
regions with established reference to higher prevalence of Myopia (72). Therefore,
inappropriate adoption of westernization among African children is of great concern
(15). Emphatically, use of VDU'’s > 2hours per day; prolonged duration of near work
activity per day, and lack of outdoor activity were the identified modifiable risk factors
of Myopia in this review. Hence, considering the peculiarity of the population, the role
of environment should be the target for establishing modification policies to eradicate

myopia among school children.

REFERENCES

Maduka-Okafor FC, Okoye O, Ezegwui I, Oguego NC, Okoye OI, Udeh N, et al.
Refractive error and visual impairment among school children: Result of a south-
eastern nigerian regional survey. Clinical Ophthalmology. 2021;15:2345-53.

Ezegwui |, Oguego N, Okoye O, Maduka-Okafor F, Udeh N, Aghaji A, et al.
Prevalence of refractive errors and visual impairment in school children in Enugu
South-East Nigeria. Niger J Clin Pract [Internet]. 2021 [cited 2023 Feb 27];24(3):380.
Available from:
https://journals.lww.com/njcp/Fulltext/2021/24030/Prevalence_of_Refractive_Errors_
and_Visual.12.aspx

Atlaw D, Shiferaw Z, Sahiledengele B, Degno S, Mamo A, Zenbaba D, et al.
Prevalence of visual impairment due to refractive error among children and
adolescents in Ethiopia: A systematic review and meta-analysis. PLoS One. 2022
Aug 1;17(8 August).

Flitcroft DI, He M, Jonas JB, Jong M, Naidoo K, Ohno-Matsui K, et al. IMI — Defining
and Classifying Myopia: A Proposed Set of Standards for Clinical and Epidemiologic

21



10.

11.

12.

13.

14.

Studies. Invest Ophthalmol Vis Sci [Internet]. 2019 Feb 28 [cited 2023 Feb
20];60(3):M20-30. Available from: https://doi.org/

Assem AS, Tegegne MM, Fekadu SA. Prevalence and associated factors of myopia
among school children in Bahir Dar city, Northwest Ethiopia, 2019. PLoS One
[Internet]. 2021 Mar 1 [cited 2023 Mar 12];16(3):e0248936. Available from:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0248936

Wu PC, Huang HM, Yu HJ, Fang PC, Chen CT. Epidemiology of myopia. Asia-Pacific
Journal of Ophthalmology [Internet]. 2016 [cited 2023 Feb 20];5(6):386—93. Available
from:
https://journals.lww.com/apjoo/Fulltext/2016/11000/Epidemiology_of Myopia.2.aspx

Harrington SC, Stack J, O'dwyer V. Risk factors associated with myopia in
schoolchildren in Ireland. British Journal of Ophthalmology [Internet]. 2019 Dec 1
[cited 2023 Feb 21];103(12):1803-9. Available from:
https://bjo.bmj.com/content/103/12/1803

You QS, Wu LJ, Duan JL, Luo YX, Liu LJ, Li X, et al. Prevalence of myopia in school
children in greater Beijing: the Beijing Childhood Eye Study. Acta Ophthalmol
[Internet]. 2014 Aug 1 [cited 2023 Feb 21];92(5):€398—-406. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/a0s.12299

Akinbinu TR, Naidoo KS, Wajuihian SO. Myopia prevalence in school-aged children
in Garki District of Abuja, Nigeria. African Vision and Eye Health [Internet]. 2022 May
30 [cited 2023 Mar 13];81(1):6. Available from:
https://avehjournal.org/index.php/aveh/article/view/657/1833

Fricke TR, Holden BA, Wilson DA, Schlenther G, Naidoo KS, Resnikoff S, et al.
Global cost of correcting.vision impairment from uncorrected refractive error. Bull
World Health Organ [Internet]. 2012 [cited 2023 Apr 21];90:728-38. Available from:
http://www.v2020la.org/orbisread/Indicators05.

Chen YX, Liao CM, Tan Z, He MG. Who needs myopia control? Int J Ophthalmol
[Internet]. 2021 Sep 18 [cited 2023 Feb 16];14(9):1297. Available from:
/pmc/articles/PMC8403852/

Ang M; Wong TY. Updates on Myopia: A Clinical Perspective. Springer Nature. 2019
Jan.1;1-305.

Modjtahedi BS, Abbott RL, Fong DS, Lum F, Tan D, Ang M, et al. Reducing the
Global Burden of Myopia by Delaying the Onset of Myopia and Reducing Myopic
Progression in Children: The Academy’s Task Force on Myopia. Ophthalmology.
2021 Jun 1;128(6):816—26.

Wong YL, Saw SM. Epidemiology of pathologic myopia in Asia and worldwide. Asia-
Pacific Journal of Ophthalmology [Internet]. 2016 [cited 2023 Feb 21];5(6):394—402.
Available from:
https://journals.lww.com/apjoo/Fulltext/2016/11000/Epidemiology_of Pathologic_My
opia_in_Asia_and.3.aspx

22



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

Grzybowski A, Kanclerz P, Tsubota K, Lanca C, Saw SM. A review on the
epidemiology of myopia in school children worldwide. BMC Ophthalmol [Internet].
2020 Jan 14 [cited 2023 Feb 21];20(1):1-11. Available from:
https://fbmcophthalmol.biomedcentral.com/articles/10.1186/s12886-019-1220-0

Sankaridurg P, Tahhan N, Kandel H, Naduvilath T, Zou H, Frick KD, et al. IMI impact
of myopia. Invest Ophthalmol Vis Sci. 2021 Apr 1;62(5).

Wolffsohn JS, Calossi A, Cho P, Gifford K, Jones L, Li M, et al. Global trends in
myopia management attitudes and strategies in clinical practice. Contact Lens and
Anterior Eye. 2016 Apr 1;39(2):106-16.

Congdon N, Burnett A, Frick K. The impact of uncorrected myopia on‘individuals and
society. Community Eye Health [Internet]. 2019 May 1 [cited 2023 Apr 21];32(105):7.
Available from: /pmc/articles/PMC6688418/

Ovenseri-Ogbomo G, Osuagwu UL, Ekpenyong BN, Agho K, Ekure E, Ndep AO, et
al. Systematic review and meta-analysis of myopia prevalence in African school
children. PLoS One. 2022 Feb 1;17(2 February).

Singh NK, James RM, Yadav A, Kumar R, Asthana:S, Labani S. Prevalence of
Myopia and Associated Risk Factors in Schoolchildren in North India. Optometry and
Vision Science [Internet]. 2019 Mar 1 [cited 2023 Apr 9];96(3):200-5. Available from:
https://journals.lww.com/optvissci/Fulltext/2019/03000/Prevalence_of Myopia_and_
Associated_Risk_Factors.8.aspx

Enthoven CA, Tideman JWL, Polling JR, Yang-Huang J, Raat H, Klaver CCW. The
impact of computer use on myepia development in childhood: The Generation R
study. Prev Med (Baltim). 2020 Mar 1;132:105988.

Atowa UC, Wajuihian SO, Hansraj R. Towards the development of a uniform
screening guideline: Current status of paediatric vision screening in Abia State,
Nigeria. African Vision and Eye Health. 2022;81(1).

Tshivhase SE, Mashau NS, Mathebula D. Prevalence and risk factors of myopia
amongst Grade 8 learners in the Vhembe district, South Africa. African Vision and
Eye Health [Internet]. 2022 Feb 3 [cited 2023 Feb 28];81(1):7. Available from:
https:/favehjournal.org/index.php/aveh/article/view/640/1749

Holden BA, Fricke TR, Wilson DA, Jong M, Naidoo KS, Sankaridurg P, et al. Global
Prevalence of Myopia and High Myopia and Temporal Trends from 2000 through
2050. Ophthalmology. 2016 May 1;123(5):1036—42.

Kobia-Acquah E, Flitcroft DI, Akowuah PK, Lingham G, Loughman J. Regional
variations and temporal trends of childhood myopia prevalence in Africa: A
systematic review and meta-analysis. Ophthalmic and Physiological Optics. 2022
Nov 1;42(6):1232-52.

Naidoo K. Poverty and blindness in Africa. Clin Exp Optom. 2007 Nov;90(6):415-21.

Alrasheed SH, Naidoo KS, Clarke-Farr PC, Binnawi KH. Building consensus for the
development of child eye care services in South Darfur State of Sudan using the

23



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Delphi technique. Afr J Prim Health Care Fam Med [Internet]. 2018 [cited 2023 Mar
18];10(1):1-9. Available from: https://pubmed.ncbi.nim.nih.gov/30456975/

Kloda LA, Boruff JT, Cavalcante AS. A comparison of patient, intervention,
comparison, outcome (PICO) to a new, alternative clinical question framework for
search skills, search results, and self-efficacy: a randomized controlled trial. J Med
Libr Assoc [Internet]. 2020 Apr 1 [cited 2022 Dec 19];108(2):185. Available from:
/pmc/articles/PMC7069809/

Amir-Behghadami M. SPIDER as a framework to formulate eligibility criteria in
qualitative systematic reviews. BMJ Support Palliat Care [Internet]. 2021.May 11
[cited 2022 Dec 19]; Available from:
https://spcare.bmj.com/content/early/2021/05/11/bmjspcare-2021-003161

Mingers J. Variety is the spice of life: combining soft and hard OR/MS methods.
International Transactions in Operational Research. 2000 Nov 1;7(6):673—-91.

Bettany-Saltikov J, McSherry R. How to do a systematic literature.review in nursing:
a step-by-step guide. Open University Press. 2016 May 15;229.

Polit DF. Nursing research : generating and assessing evidence for nursing practice.
Wolters Kluwer Health. 2016.

Polit DF. Nursing research : generating and assessing evidence for nursing practice.
Kluwer. 2012.

Bramer WM, de Jonge GB, Rethlefsen ML, Mast F, Kleijnen J. A systematic
approach to searching: an efficient and complete method to develop literature
searches. J Med Libr Assoc [Internet]. 2018 Oct 1 [cited 2022 Dec 18];106(4):531.
Available from: /pmc/articles/PMC6148622/

Cohen L, Manion L, Morrison K (Keith RB). Research methods in education.
Routledge. 2017 Oct 6;916.

Metsing IT, Jacobs W, Hansraj R. A review of vision screening methods for children.
African Vision and Eye Health. 2018 Nov 21;77(1).

Devlieger A, Youssfi A, Cordonnier M. Evaluation of the Bling Vision Screener in the
Detection of Amblyopia and Strabismus in Children. Transl Vis Sci Technol [Internet].
2022 Apr 1 [cited 2022 Dec 18];11(4):10-10. Available from:
https://doi.org/10.1167/tvst.11.4.10

Kelly J, Sadeghieh T, Adeli K, Biochemistry C. Peer Review in Scientific Publications:
Benefits, Critiques, & A Survival Guide. EJIFCC [Internet]. 2014 Oct [cited 2023 Mar
20];25(3):227. Available from: /[pmc/articles/PMC4975196/

Bhopal RS. Concepts of epidemiology : an integrated introduction to the ideas,
theories, principles, and methods of epidemiology. 2016;

Hu Y, Ding X, Guo X, Chen 'Y, Zhang J, He M. Association of Age at Myopia Onset
With Risk of High Myopia in Adulthood in a 12-Year Follow-up of a Chinese Cohort.
JAMA Ophthalmol [Internet]. 2020 Nov 1 [cited 2023 Mar 20];138(11):1129-34.

24



41.

42.

43.

44.

45,

46.

47.

48.

49.

50.

Available from:
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/2770767

Porritt K, Gomersall J, Lockwood C. JBI's systematic reviews: Study selection and
critical appraisal. American Journal of Nursing [Internet]. 2014 [cited 2022 Dec
21];114(6):47-52. Available from:
https://journals.lww.com/ajnonline/Fulltext/2014/06000/JBI_s_Systematic_Reviews___
Study_Selection_and.25.aspx

Brooks JHM, Fuller CW. The influence of methodological issues on the results and
conclusions from epidemiological studies of sports injuries: lllustrative examples.
Sports Medicine [Internet]. 2006 Oct 23 [cited 2022 Dec 7];36(6):459—-72. Available
from: https://link.springer.com/article/10.2165/00007256-200636060-00001

Haddaway NR, Westgate MJ. Predicting the time needed for environmental
systematic reviews and systematic maps. Conservation Biology. 2019 Apr
1;33(2):434-43.

Kokol P, Blazun Vosner H, Vermeulen J. Exploring an Unknoewn Territory: ‘sleeping
Beauties’ in the Nursing Research Literature. Nurs Res. 2017 Sep 1;66(5):359-67.

Waffenschmidt S, Knelangen M, Sieben W, Biihn S, Pieper D. Single screening
versus conventional double screening for study selection:in systematic reviews: A
methodological systematic review. BMC Med Res Methodol [Internet]. 2019 Jun 28
[cited 2022 Dec 21];19(1):1-9. Available from:
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-019-0782-0

Mateen FJ, Oh J, Tergas Al, Bhayani NH, Kamdar BB. Titles versus titles and
abstracts for initial screening of articles for.systematic reviews. Clin Epidemiol
[Internet]. 2013 Mar 14 [cited 2022 Dec 21];5(1):89. Available from:
/pmc/articles/PMC3604876/

Buscemi N, Hartling L, Vandermeer B, Tjosvold L, Klassen TP. Single data extraction
generated more errors than double data extraction in systematic reviews. J Clin
Epidemiol. 2006 Jul 1;59(7):697—703.

Taylor KS, Mahtani KR, Aronson JK. Summarising good practice guidelines for data
extraction for systematic reviews and meta-analysis. BMJ Evid Based Med [Internet].
2021 [cited 2022 Dec 25];26:88-90. Available from: https://www.

Munn Z, MClinSc SM, Lisy K, Riitano D, Tufanaru C. Methodological guidance for
systematic reviews of observational epidemiological studies reporting prevalence
and cumulative incidence data. Int J Evid Based Healthc [Internet]. 2015 Sep 1 [cited
2022 Dec 21];13(3):147-53. Available from:
https://journals.lww.com/ijebh/Fulltext/2015/09000/Methodological_guidance_for_sys
tematic_reviews_of.6.aspx

Kable AK, Pich J, Maslin-Prothero SE. A structured approach to documenting a
search strategy for publication: A 12 step guideline for authors. YNEDT [Internet].
2012 [cited 2022 Dec 21];32:878-86. Available from:
http://www.nhmrc.gov.au/_files_nhmrc/file/guidelines/

25



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Munn Z, Tufanaru C, Aromataris E. Data extraction and synthesis. American Journal
of Nursing [Internet]. 2014 [cited 2022 Dec 25];114(7):49-54. Available from:
https://journals.lww.com/ajnonline/Fulltext/2014/07000/JBI_s_Systematic_Reviews___
Data_Extraction_and.28.aspx

Chebil A, Jedidi L, Chaker N, Kort F, Largueche L, El Matri L. Epidemiologic study of
myopia in a population of schoolchildren in Tunisia. Tunisie Medicale. 2016
Mar;(3):216-20.

Belete GT, Anbesse DH, Tsegaye AT, Hussen MS. Prevalence and associated
factors of myopia among high school students in Gondar town, northwest Ethiopia,
2016. Clin Optom (Auckl) [Internet]. 2017 [cited 2023 Apr 7];9:11-8. Available from:
https://discover.gcu.ac.uk/discovery/fulldisplay/cdi_doaj_primary_oai_doaj_org_articl
e_5f3b9430a0b24b3b84773c4b776773de/4AAGLCU_INST:44GLCU_VU?2

Atowa UC, Munsamy AJ, Wajuihian SO. Prevalence and risk factors for myopia
among school children in Aba, Nigeria. African Vision and Eye Health. 2017 Feb
28;76(1).

Atowa UC, Wajuihian SO, Munsamy AJ. Associations between near work, outdoor
activity, parental myopia and myopia among school children in Aba, Nigeria. Int J
Ophthalmol. 2020 Feb 18;13(2):309-16.

Abera E, Kidus G, Mekonnen A. Prevalence and Factors Associated with Myopia
Among High School Students in Hawassa City, South Ethiopia, 2019. 2022 [cited
2023 Apr 7]; Available from: https://doi.org/10.2147/OPTO.S308617

Morgan IG, Iribarren R, Fotouhi:A, Grzybowski A. Cycloplegic refraction is the gold
standard for epidemiological studies. Acta Ophthalmol [Internet]. 2015 Sep 1 [cited
2023 Apr 10];93(6):581-5. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/a0s.12642

Prabakaran S, Dirani M, Chia A;Gazzard G, Fan Q, Leo SW, et al. Cycloplegic
refraction in presehool children: comparisons between the hand-held autorefractor,
table-mounted autorefractor and retinoscopy. Ophthalmic and Physiological Optics
[Internet]. 2009 Jul 1 [cited 2023 Apr 10];29(4):422—6. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1475-1313.2008.00616.x

Wajuihian SO, Hansraj R. Refractive Error in a Sample of Black High School
Children in South Africa. Optometry and Vision Science [Internet]. 2017 Dec 1 [cited
2023 Apr-10];94(12):1145-52. Available from:
https://journals.lww.com/optvissci/Fulltext/2017/12000/Refractive_Error_in_a_Sampl
e_of _Black_High_School.10.aspx

Carsley S, Parkin PC, Tu K, Pullenayegum E, Persaud N, Maguire JL, et al.
Reliability of routinely collected anthropometric measurements in primary care. BMC
Med Res Methodol [Internet]. 2019 Apr 24 [cited 2023 Apr 10];19(1):1-8. Available
from: https://link.springer.com/articles/10.1186/s12874-019-0726-8

Bowling A. Research Methods In Health [electronic resource] : Investigating Health
And Health Services. Mc Graw hill [Internet]. 2014 [cited 2022 Nov 5];503. Available

26



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

from: http://encore.bangor.ac.uk/iii/encore/record/C__Rb1921061__ Sresearch
methods__ P0,10__ Orightresult__X5?lang=eng&suite=cobalt

Ngrgaard M, Ehrenstein V, Vandenbroucke JP. Confounding in observational studies
based on large health care databases: problems and potential solutions — a primer
for the clinician. Clin Epidemiol [Internet]. 2017 Mar 28 [cited 2023 Apr 10];9:185.
Available from: /pmc/articles/PMC5378455/

Lanca C, Szeps A, Iribarren R, Cortinez F, Danza R, Marceillac J, et al. Role of
tutorial classes and full day schooling on self-reported age of myopia onset: findings
in a sample of Argentinian adults. Journal of American Association for Pediatric
Ophthalmology and Strabismus. 2022 Dec 1;26(6):314.e1-314.e6.

Gebru EA, Mekonnen KA. Prevalence and Factors Associated with-Myopia Among
High School Students in Hawassa City, South Ethiopia, 2019. Clin Optom (Auckl)
[Internet]. 2022 [cited 2023 Apr 13];14:35-43. Available from:
https://doi.org/10.2147/OPTO.S308617

Ohno-Matsui K. What is the fundamental nature of pathologic myopia? Retina
[Internet]. 2017 Jun 1 [cited 2023 Apr 18];37(6):1043-8. Available from:
https://journals.lww.com/retinajournal/Fulltext/2017/06 000/ WHAT _IS_THE_FUNDAM
ENTAL_NATURE_OF_PATHOLOGIC.4.aspx

Rudnicka AR, Kapetanakis V, Wathern AK, Logan NS, Gilmartin B, Whincup PH, et
al. Global variations and time trends in the prevalence of childhood myopia: a
systematic review and meta-analysis. The Lancet. 2015 Nov;386:S69.

Baird PN, Saw SM, Lanca C, Guggenheim JA, Smith EL, Zhou X, et al. Myopia.
Nature Reviews Disease Primers 2020 6:1 [Internet]. 2020 Dec 17 [cited 2023 Apr
18];6(1):1—-20. Available from: https://www.nature.com/articles/s41572-020-00231-4

Smith J, Noble H. Bias in research. Evid Based Nurs [Internet]. 2014 Oct 1 [cited
2023 Apr 13];17(4):100-1. Available from: https://ebn.bmj.com/content/17/4/100

Mccrann S, Loughman J, Butler JS, Paudel N, Flitcroft DI. Smartphone use as a
possible risk factor for myopia. Clin Exp Optom. 2021;104(1):35-41.

Spaull.N. Schooling in South-Africa: How low quality education becomes a poverty
trap. South African Child Guage. 2015;

Donovan L, Sankaridurg P, Ho A, Naduvilath T, Smith EL, A. Holden B. Myopia
Progression Rates in Urban Children Wearing Single-Vision Spectacles. Optom Vis
Sci [Internet]. 2012 Jan [cited 2023 Feb 20];89(1):27. Available from:
/pmc/articles/PMC3249020/

Foster PJ, Jiang Y. Epidemiology of myopia. Eye 2014 28:2 [Internet]. 2014 Jan 10
[cited 2023 Feb 21};28(2):202-8. Available from:
https://www.nature.com/articles/eye2013280

Alvarez-Peregrina CC, Sanchez-Tena MAMA, Martinez-Perez CC, Villa-Collar CC.
Prevalence and Risk Factors of Myopia in Spain. J Ophthalmol. 2019;2019.

27



74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

Wolffsohn JS, Flitcroft DI, Gifford KL, Jong M, Jones L, Klaver CCW, et al. IMI —
Myopia Control Reports Overview and Introduction. Invest Ophthalmol Vis Sci
[Internet]. 2019 Feb 28 [cited 2023 Apr 22];60(3):M1-19. Available from:
https://doi.org/

Terwase IT, Abdul-Talib AN, Zengeni KT. CONSTRUCTION A MODEL OF
SOURCING PROJECT SUCCESS TOWARDS ECONOMIC TRANSFORMATION
PROGRAMMES (ETP): THE CASE OF SUPPLIER-MANUFACTURER IN
MALAYSIA View project Conflict Resolution: Applying the Zoning Model to Resolve
Biafra Agitation View project Nigeria, Africa’s Largest Economy: International
Business Perspective. International Journal of Management Sciences [Internet].
2014 [cited 2023 Apr 20];3(7):534—43. Available from: http://www.rassweb.com

Owojori MG, Gbenga-Akanmu TO. Government commitments and teaching
strategies for effective quality early childhood education in South Western Nigeria.
International Journal of Child Care and Education Policy [Internet]. 2021 Dec 1 [cited
2023 Apr 20];15(1):1-10. Available from:
https://link.springer.com/articles/10.1186/s40723-021-00090-w

Oluwafemi OL, Nma A, Osita O, Olugbenga O. Implementation of Early Childhood
Education: A Case Study in Nigeria. Universal Journal of Educational Research
[Internet]. 2014 [cited 2023 Apr 20];2(2):119-25. Available from: http://www.hrpub.org

Baird PN, Saw SM, Lanca C, Guggenheim JA, Smith EL, Zhou X, et al. Myopia.
Nature Reviews Disease Primers 2020 6:1 [Internet]. 2020 Dec 17 [cited 2023 Apr
21];6(1):1-20. Available from: https://www.nature.com/articles/s41572-020-00231-4

Verkicharla PK, Kammari P, Das AV. Myopia progression varies with age and severity
of myopia. PLoS One [Internet]..2020 [cited 2023 Apr 21];15(11):e0241759. Available
from: https://journals.plos.erg/plosone/article?id=10.1371/journal.pone.0241759

Li Y, Liu J, Qi P. The increasing.prevalence of myopia in junior high school students
in the Haidian District of Beijing, China: A 10-year population-based survey. BMC
Ophthalmol [Internet]. 2017 Jun 12 [cited 2023 Apr 21];17(1):1-9. Available from:
https://link.springer.com/articles/10.1186/s12886-017-0483-6

Gessesse SA, Teshome AW. Prevalence of myopia among secondary school
students.in Welkite town: South-Western Ethiopia. BMC Ophthalmol [Internet]. 2020
May 4 [cited 2023 Mar 12];20(1):1-6. Available from:
https://flomcophthalmol.biomedcentral.com/articles/10.1186/s12886-020-01457-2

Harrington SC, Stack J, O’dwyer V. Risk factors associated with myopia in
schoolchildren in Ireland. British Journal of Ophthalmology [Internet]. 2019 Dec 1
[cited 2023 Apr 21];103(12):1803-9. Available from:
https://bjo.bmj.com/content/103/12/1803

Williams KM, Bertelsen G, Cumberland P, Wolfram C, Verhoeven VJM,
Anastasopoulos E, et al. Increasing Prevalence of Myopia in Europe and the Impact
of Education. Ophthalmology. 2015 Jul 1;122(7):1489-97.

28



84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Lim LT, Gong Y, Ah-Kee EY, Xiao G, Zhang X, Yu S. Impact of Parental History of
Myopia on the Development of Myopia in Mainland China School-Aged Children.
Ophthalmol Eye Dis. 2014 Jan;6:0ED.S16031.

Jiang D, Lin H, Li C, Liu L, Xiao H, Lin Y, et al. Longitudinal association between
myopia and parental myopia and outdoor time among students in Wenzhou: a 2.5-
year longitudinal cohort study. BMC Ophthalmol [Internet]. 2021 Dec 1 [cited 2023
Apr 15];21(1):1-8. Available from:
https://fbmcophthalmol.biomedcentral.com/articles/10.1186/s12886-020-01763-9

Tang SM, Kam KW, French AN, Yu M, Chen LJ, Young AL, et al. Independent
Influence of Parental Myopia on Childhood Myopia in a Dose-Related. Manner in
2,055 Trios: The Hong Kong Children Eye Study. Am J Ophthalmol. 2020 Oct
1;218:199-207.

Xiang F, He M, Morgan IG. The impact of severity of parental myopia on myopia in
Chinese children. Optometry and Vision Science [Internet]. 2012 Jun [cited 2023 Apr
15];89(6):884-91. Available from:
https://journals.lww.com/optvissci/Fulltext/2012/06000/The_Impact_of_Severity_of P
arental_Myopia_on.10.aspx

Jiang X, Jiang X, Tarczy-Hornoch K, Tarczy-Hornoch K, Cotter SA, Matsumura S, et
al. Association of Parental Myopia With Higher Risk of Myopia Among Multiethnic
Children Before School Age. JAMA Ophthalmol [Internet]. 2020 May 1 [cited 2023
Apr 15];138(5):501-9. Available from:
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/2762851

Pan CW, Ramamurthy D, Saw SM. Worldwide prevalence and risk factors for
myopia. Ophthalmic and Physiological Optics [Internet]. 2012 Jan 1 [cited 2023 Apr
22];32(1):3-16. Available from: https://onlinelibrary.wiley.com/doi/full/10.1111/j.1475-
1313.2011.00884.x

He M, Xiang F, Zeng.Y, Mai J, Chen Q, Zhang J, et al. Effect of Time Spent Outdoors
at School on the Development of Myopia Among Children in China: A Randomized
Clinical Trial. JAMA [Internet]. 2015 Sep 15 [cited 2023 Mar 14];314(11):1142-8.
Available from: https://[jamanetwork.com/journals/jama/fullarticle/2441261

Wen L, CaoY, Cheng Q, Li X, Pan L, Li L, et al. Objectively measured near work,
outdoor exposure and myopia in children. British Journal of Ophthalmology [Internet].
2020 Nov 1 [cited 2023 Apr 15];104(11):1542—7. Available from:
https://bjo.bmj.com/content/104/11/1542

Guo L, Yang J, Mai J, Du X, Guo Y, Li P, et al. Prevalence and associated factors of
myopia among primary and middle school-aged students: a school-based study in
Guangzhou. Eye 2016 30:6 [Internet]. 2016 Mar 11 [cited 2023 Apr 15];30(6):796—
804. Available from: https://www.nature.com/articles/eye201639

Yokoi T, Jonas JB, Shimada N, Nagaoka N, Moriyama M, Yoshida T, et al.
Peripapillary Diffuse Chorioretinal Atrophy in Children as a Sign of Eventual
Pathologic Myopia in Adults. Ophthalmology. 2016 Aug 1;123(8):1783-7.

29



94.

95.

96.

97.

98.
99.

100.

101.

Lanca C, Saw SM. The association between digital screen time and myopia: A
systematic review. Ophthalmic and Physiological Optics [Internet]. 2020 Mar 1 [cited
2023 Apr 22];40(2):216—-29. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/0p0.12657

Chiang SY, Weng TH, Lin CM, Lin SM. Ethnic disparity in prevalence and associated
risk factors of myopia in adolescents. Journal of the Formosan Medical Association.
2020 Jan 1;119(1):134-43.

Lin L, Professor A, Lifeng Lin C. Comparison of four heterogeneity measures for
meta-analysis. J Eval Clin Pract [Internet]. 2020 Feb 1 [cited 2023 Apr
23];26(1):376-84. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/jep.13159

Hopp L. Risk of bias reporting in Cochrane systematic reviews. Int J Nurs Pract
[Internet]. 2015 Oct 1 [cited 2023 Apr 24];21(5):683—6. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/ijn.12252

Moule Pam. Nursing research : an introduction. SAGE. 2014.

Ezinne NE, Mashige KP. Refractive error and visual.impairment in primary school
children in Onitsha, Anambra State, Nigeria. African Vision and Eye Health. 2018
Sep 11;77(2).

Congdon N, Burnett A, Frick K. The impact of uncorrected myopia on individuals and
society. Community Eye Health [Internet]. 2019 May: 1 [cited 2023 Mar 9];32(105):7.
Available from: /pmc/articles/PMC6688418/

Sohrabi C, Franchi T, Mathew G, Kerwan A, Nicola M, Griffin M, et al. PRISMA 2020
statement: What's new and the importance of reporting guidelines. International
Journal of Surgery. 2021 Apr 1;88:105918.

30



APPENDIX

Appendix 1: Prisma 2020 Flow Diagram for New Systematic Reviews Showing
number of included studies.
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