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aCollege of Optometry, University of Houston, Houston, TX, USA; bDepartment of Optometry and Visual Science, Kwame Nkrumah University of 
Science and Technology; cSchool of Optometry and Vision Science, University of Waterloo, Waterloo, ON, Canada; dCentre for Eye Research 
Ireland, School of Physics, Clinical and Optometric Sciences, College of Sciences and Health, Technological University Dublin

ABSTRACT
The objective of this review was to estimate the prevalence of strabismus and amblyopia in Africa. 
A systematic online literature search was conducted for articles on strabismus and amblyopia in 
Africa. Meta-analysis was performed, using the Freeman-Tukey double arcsine transformation, to 
estimate the prevalence of strabismus and amblyopia in Africa. Subgroup analyses were conducted 
according to age, gender, study year, and type of amblyopia. Meta-regression was used to evaluate 
the influence of predetermined factors on the prevalence of amblyopia. 8 (1 population-based & 7 
school-based) and 21 (3 population-based & 18 school-based) studies on strabismus and amblyopia 
with sample sizes of 22,355 and 46,841, respectively, were included in the review. Overall pre-
valence of strabismus in Africa was estimated to be 0.8% (95% CI: 0.4% − 1.4%); exotropia was 0.2% 
(95% CI: 0.1% − 0.5%) and esotropia was 0.5% (95% CI: 0.1% − 1.2%). Overall prevalence of 
amblyopia was estimated to be 0.6% (95% CI: 0.3% − 0.9%); refractive and strabismic amblyopia 
were 1.1% (95% CI: 0.2% − 2.5%) and 0.4% (95% CI: 0.2% − 0.6%), respectively. Prevalence estimate 
of amblyopia in males was 1.8% (95% CI: 0.7% − 3.3%) and in females was 1.3% (95% CI: 0.4% − 
2.6%). There was a significant association between the prevalence of amblyopia and the type of 
amblyopia (p = .007) and the study year (p = .006). Although there appears to be a relatively low 
prevalence of strabismus and amblyopia in Africa, there is a dearth of well-designed population- 
based studies on strabismus and amblyopia in Africa, resulting in the lack of epidemiological 
information on strabismus and amblyopia within the general African population. Information 
about the prevalence of strabismus and amblyopia across Africa can inform policy making and 
design and implementation of public health intervention program.

KEYWORDS 
Africa; amblyopia; meta- 
analysis; strabismus; 
systematic review

Introduction

Strabismus is a developmental disorder in which the 
two eyes are not aligned when viewing an object.1 

Strabismus is a leading cause of visual impairment 
especially in children, with an estimated prevalence 
of 2–5% globally.2–7 An estimated 0.80% of children 
in Singapore,8 5.65% children in China9 and 2.47% 
children in the United States of America10 have 
strabismus. Strabismus can have significant effects 
on the development of children if not treated early, 
affecting learning and impairing performance.8,11 In 
adulthood, strabismus can affect the vision-related 
quality of life and have significant economic and 
public health significance.12–14 Given the signifi-
cance of strabismus, it is important to know the 
burden and the public health implications of the 

strabismus problem globally and across different 
geographical regions.

Strabismus is a common cause of amblyopia – 
which is a common developmental disorder of 
the visual system characterized by reduced best 
corrected visual acuity in one or both eyes (two- 
line difference between the eyes) with no 
obvious organic cause.15,16 Risk factors for the 
development of amblyopia include obstruction 
in the optical pathway that reduces retinal 
image quality (deprivation amblyopia), refractive 
error (refractive amblyopia) or ocular misalign-
ment that disrupts binocular fusion (strabismic 
amblyopia).17,18 Amblyopia is the leading cause 
of monocular visual impairment in both children 
and adults and a common visual disorder 
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affecting all age groups.16 The global prevalence 
of amblyopia is estimated as 1–5% in children 
and 2.5–7.14% in adults.19–22 The variation in 
reported prevalence is due to factors such as 
characteristics of selected cohort of the study, 
visual acuity criterion, and type of amblyopia. 
Also, definitions of amblyopia in literature are 
usually very heterogenous, making prevalence 
from different studies difficult to compare. 
Amblyopia can be treated, if detected early and 
treatment is initiated early enough.23 However, if 
left untreated, amblyopia can disrupt vision in 
diverse ways, affecting contrast sensitivity, visual 
acuity, and binocular vision.24 In Africa, 
amblyopia and strabismus have been moderately 
studied in few regions with varying prevalence 
reported.25–36 Factors such as screening of 
school-going children to identify refractive 
errors and strabismus, spectacle coverage, avail-
ability of spectacles and/or contact lenses and 
eyecare personnel in Africa have an impact on 
incidence of amblyopia and strabismus.37–39

To date, there is no continental representative 
study on the prevalence of strabismus or 
amblyopia in Africa. As such, the burden of 
strabismus and amblyopia in Africa is not 
known. Given the significance of both strabis-
mus and amblyopia as major causes of visual 
impairment in both children and adults, it is 
important to have information of their preva-
lence on the continental level. Therefore, it is 
important to provide a pooled prevalence esti-
mate of amblyopia and strabismus as well as 
associated risk factors in Africa. The aim of the 
current systematic review and meta-analysis is to 
sum up the current available literature and pro-
vide a current and comprehensive reflection of 
strabismus and amblyopia epidemiology in 
Africa using appropriate meta-analytic techni-
ques. In this study, all published data in Africa 
were evaluated and the overall prevalence esti-
mate of amblyopia and strabismus in Africa was 
reported.

Methods

Guidelines in the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
statement40 were followed.

Literature search strategy

Between 1 June 2021 and 15 July 2021, the follow-
ing databases were searched for studies reporting 
prevalence of strabismus and amblyopia in 
African populations: PubMed, Web of Science, 
African Journals Online (AJOL), Scopus and 
Embase. Google scholar was used to access gray 
literature. No time filters were applied to search. 
Different variations of search text and medical 
search headings (MeSH) were used in the litera-
ture search, each being an appropriate combina-
tion of any of the search words or terms in 
Table 1. The search terms were first developed in 
PubMed and was applied in other databases. The 
PICO of the study was: population (adults and 
children in Africa), intervention (none), compar-
ison (none) and outcome (prevalence of strabis-
mus and amblyopia). The PICO was used to 
define the search strategy. The bibliography of 
eligible studies (from primary literature search) 
was reviewed for any relevant publication that 
might have been missed during the initial litera-
ture search. Literature search was conducted inde-
pendently by two authors.

Inclusion and exclusion criteria

School- or population-based studies with prospec-
tive cross-sectional design conducted in the “nor-
mal” population were included. For this review, 
normal subjects were defined as individuals with-
out any systemic/genetic/syndromic condition 
(e.g., Down Syndrome) known to predispose to 
strabismus or amblyopia. Available full-text articles 
of studies were used. However, if the full text of 
a study is not available but the abstract provides 

Table 1. Search strategy for PubMed.
1 Strabismus [Text Word] OR Strabismus [MeSH Terms]
2 Exotropia [Text Word] OR Exotropia [MeSH Terms]
3 Esotropia [Text Word] OR Esotropia [MeSH Terms]
4 Squint [Text Word] OR Squint [MeSH Terms]
5 Amblyopia [Text Word] OR Amblyopia [MeSH Terms]
6 Lazy Eye [Text Word] OR Lazy Eye [MeSH Terms]
7 Pediatric [Text Word] OR Pediatric [MeSH Terms]
8 Children [Text Word] OR Children [MeSH Terms]
9 Adolescent [Text Word] OR Adolescent [MeSH Terms]
10 Adult [Text Word] OR Adult [MeSH Terms]
11 Aged [Text Word] OR Aged [MeSH Terms]
12 Prevalence [Text Word] OR Prevalence [MeSH Terms]
13 Frequency [Text Word] OR Frequency [MeSH Terms]
14 Africa [Text Word] OR Africa [MeSH Terms]
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enough details for relevant information to be 
extracted, the study was included. Hospital-based 
and retrospective studies were excluded from the 
current review.

Studies screening and appraisal

Studies were initially screened using their titles and 
abstracts. Full-text articles of studies that passed the 
initial screening were assessed to ensure all inclu-
sion criteria were met. The following information 
were extracted from the full-text articles: authors’ 
names, year of publication, sampling period, study 
location (country), sample size, study design, age 
range of participants, gender of participants, the 
diagnostic criteria for strabismus or amblyopia 
used and the prevalence and number of partici-
pants with strabismus or amblyopia. Screening of 
articles for eligibility was performed by two 
authors; disagreements about article eligibility 
were resolved by discussions with a third author.

A 10-item check list produced from the Downs 
and Black checklist and the Strengthening the 
Reporting of Observational studies in 
Epidemiology (STROBE) statement was used to 
rate and assess the quality of all the full-text articles 
included in the review. The maximum score a study 
could receive is 10. Assessment of study quality was 
conducted by two reviewers; disagreements were 
resolved by discussions with a third reviewer.

Data analysis

Statistical analysis was performed with 
R version 4.1.2 (R Core Team (2021). R: 
A language and environment for statistical 
computing. R Foundation for Statistical 
Computing, Vienna, Austria. https://www. 
R-project.org/). Individual study proportions 
and pooled estimates were assessed with a 95% 
confidence interval. The Freeman-Tukey double 
arcsine transformation was used before pooling 
to minimize the effects of studies with extre-
mely high or low prevalence estimates on the 
overall pooled estimate.41–43 Heterogeneity 
between studies was assessed using the degree 
of inconsistency (I2). The I2 statistic provides 
an estimate of the percentage of heterogeneity 
across studies that is truly due to differences 

between studies but not chance. Following 
Higgins et al. recommendation,44 I2 >50% was 
defined as meaningful heterogeneity. The ran-
dom effect model was used to analyze pooled 
effects when heterogeneity was meaningful. 
Subgroup analyses were conducted according 
to age, gender, study year, and type of amblyo-
pia. To reflect the critical period in childhood 
where children are considered to develop 
amblyopia and due to the high variability in 
the age groupings used by the individual stu-
dies, ages were grouped broadly into two cate-
gories: ≤10 years and >10 years. Meta-regression 
analysis was conducted to evaluate the influence 
of predetermined factors (such as age, sex, type 
of amblyopia and study year) on prevalence of 
amblyopia. The Egger’s test was used to evalu-
ate the presence of publication bias. For all 
statistical analysis, a p-value <.05 was consid-
ered statistically significant.

Results

Four hundred and seven (407) records were 
identified from database search. Two hundred 
and seventy-six (276) duplicates were identified 
and removed. One hundred and thirty-one 
(131) articles were then screened and eighty- 
three (83) of them were excluded based on 
their titles and abstracts, leaving forty-eight 
(48) articles. Five (5) additional articles were 
identified from the secondary literature search. 
A total of fifty-three (53) studies were assessed 
for eligibility. Twenty-nine (29) studies were 
excluded for various reasons as shown in 
Figure 1. The final number of studies included 
in the review was twenty-four (24). Figure 1 
shows the PRISMA flowchart outlining the 
steps in acquiring the articles for the systematic 
review and meta-analysis.

Studies included in this review are presented 
in Table 2 (strabismus) and Table 3 (amblyo-
pia). Eight (8) studies (1 population-based and 
7 school-based) reported on strabismus and 21 
(3 population-based and 18 school-based) 
reported on amblyopia. The sample sizes of 
the included studies ranged from 352 to 8715. 
The lowest and highest age range of partici-
pants in the individual studies were ≤5 and 
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Figure 1. PRISMA flowchart outlining the steps in acquiring the articles for the systematic review and meta-analysis. 407 records were 
identified from database search; 276 duplicates were removed. The final number of studies included in the review was 24.

Table 2. Characteristics of studies included in systematic review and meta-analysis (Strabismus).

Author
Study 

location
Sampling 

period
Type of 

study

Sample size Age of 
participants 

(years)
Method of strabismus 

assessment

Prevalence (%)

QOSMale Female Total strabismus XT ET

Elsahn, 201445 Egypt n.s. School- 
based

n.s. n.s. 6029 6 – 12 n.s. 0.13 0.01 0.12 7

Giorgis and 
Bejiga, 200146

Ethiopia 2000 Population- 
based

889 1005 1894 ≤5 Hirschberg’s test 1.53 0.47 1.06 9

Azonobi et al, 
200947

Nigeria n.s. School- 
based

3766 3522 7288 2 – 17 Hirschberg’s test 0.44 0.14 0.30

Adegbehingbe 
et al, 200534

Nigeria 2003 School- 
based

802 905 1707 8 – 22 n.s. 1.29 n.s. n.s. 8

Akpe et al, 201431 Nigeria n.s. School- 
based

1024 1115 2139 5 – 19 Hirschberg’s test/ 
Krimsky’s test

0.89 0.33 0.56 8

Taha et al, 201548 Sudan 2010 School- 
based

n.s. n.s. 768 5 – 14 n.s. 2.8 0.6 2.2 9

Wedner et al, 
200049

Tanzania 1998 School- 
based

n.s. n.s. 1386 7 – 19 Hirschberg’s test/cover 
test

0.51 8

Ajaiyeoba et al, 
200629

Nigeria 2002 School- 
based

504 640 1144 4 – 24 n.s. 0.26 0.17 0.09 9

n.s. – not stated XT – exotropia ET – esotropia. 
QOS – quality of study.
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Table 3. Characteristics of studies included in systematic review and meta-analysis (Amblyopia).

Author
Sampling 

period
Type of 

study

Sample size Age of 
participants 

(years)
Prevalence 

(%) Type of amblyopia Diagnostic criteria QOSMale Female Total

Egypt
Elsahn, 201445 n.s. School- 

based
n.s. n.s. 6029 6 – 12 0.13 n.s. n.s. 7

Rashad et al, 
201850

n.s. School- 
based

193 159 352 8 – 12 1.98 Refractive (100%) Unilateral: ≥2-line 
difference in BCVA.  
Bilateral: BCVA worse 
than 6/12 in both eyes

8

Ethiopia
Kedir and 

Girma, 
201051

2009 Population- 
based

308 262 570 11 – 15 0.35 Strabismic (100%) n.s. 9

Giorgis and 
Bejiga, 
200146

2000 Population- 
based

889 1005 1894 ≤5 0.79 Strabismic (100%) Unilateral: ≥2-line 
difference in BCVA

9

Mehari and 
Yimer, 
201352

2010/ 
2011

School- 
based

2272 1966 4238 7 – 18 0.92 n.s. n.s. 8

Haile et al, 
201753

2015 School- 
based

582 705 1287 6 – 15 4.66 Refractive(76.6%), 
strabismic (6.7%), 
deprivational (8.3%)

Unilateral: ≥2-line 
difference in BCVA.  
Bilateral: BCVA worse 
than 6/9 in both eyes

8

Hailu et al, 
202054

2019 School- 
based

370 403 773 7 – 17 0.65 Refractive (100%) n.s. 9

Ghana
Ntim- 

Amponsah 
et al, 200726

2000/ 
2001

School- 
based

n.s. n.s. 975 6 – 22 0.2 Strabismic (100%) n.s. 9

Kumah et al, 
201325

2009 School- 
based

1143 1311 2454 12 – 15 0.45 n.s. n.s. 9

Abu et al, 
201528

n.s. School- 
based

463 566 1029 9 – 22 0.32 n.s. n.s. 7

Malawi
Thom et al, 

201755
2013 School- 

based
290 304 594 4 – 18 1.69 n.s. n.s. 9

Nigeria
Ajaiyeoba et al, 

200629
2002 School- 

based
504 640 1144 4 – 24 0.26 Strabismic (100%) n.s. 9

Akpe et al, 
201531

n.s. School- 
based

1024 1115 2139 5 – 19 0.23 Refractive only (40%), 
anisometropic and 
strabismic (20%), 
meridional (20%)

Unilateral: ≥2-line 
difference in BCVA.  
Bilateral: BCVA worse 
than 6/9 in both eyes

8

Adegbehingbe 
et al, 200534

2003 School- 
based

802 905 1707 8 – 22 0.7 n.s. n.s. 8

Megbelayin, 
201232

2010 School- 
based

535 640 1175 9 – 21 0.3 n.s. Unilateral: ≥2-line 
difference in BCVA.  
Bilateral: BCVA worse 
than 6/9 in both eyes

9

Ekpenyong 
et al, 201735

n.s. School- 
based

993 1117 2110 6 – 17 0.28 n.s. n.s. 7

Ikuomenisan 
et al, 201630

2014 School- 
based

899 803 1702 4 – 16 1.4 Refractive (58.23%), 
strabismic (20.83%), 
deprivational (20.83%)

Unilateral: ≥2-line 
difference in BCVA.  
Bilateral: BCVA worse 
than 6/9 in both eyes

10

South Africa
Naidoo et al, 

200356
2002 Population- 

based
n.s. n.s. 4890 5 – 15 0.29 n.s. n.s. 9

Sudan
Alrasheed et al, 

201657
2014/ 
2015

School- 
based

827 839 1678 6 – 15 0.36 n.s. n.s. 8

Tanzania
Wedner et al, 

200049
1998 School- 

based
n.s. n.s. 1386 7 – 19 0.22 n.s. n.s. 8

Togo
Kossi and 

Argudo, 
201958

2017/ 
2018

School- 
based

n.s. n.s. 8715 11 – 16 0.38 Refractive (100%) n.s. 8

n.s. – not stated BCVA – best corrected visual acuity QOS – quality of study.
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4–24 years. Included studies were published 
from 1996 to 2019. Egger’s test revealed no 
publication bias for studies on strabismus (p  
= .06) and amblyopia (p = .08).

Pooled prevalence estimates of strabismus

Overall prevalence estimate of strabismus in Africa 
was pooled from eight studies with a total sample 
size of 22,355. Strabismus prevalence reported by 
these studies was in the range 0.1% − 2.9% and overall 
pooled prevalence of strabismus was 0.8% (95% CI: 
0.4% − 1.4%; I2 = 92.99%, p < .01). A forest plot for 
overall pooled strabismus prevalence is presented in 
Figure 2.

Overall prevalence of esotropia and exotropia were 
each pooled from six studies. Prevalence estimate for 
exotropia was 0.2% (95% CI: 0.1% − 0.5%; I2 = 83.93%, 
p < .01) and prevalence for esotropia was 0.5% (95% 
CI: 0.1% − 1.2%; I2 = 91.81%, p < .01) (Figure 3).

Pooled prevalence estimates of amblyopia

The overall prevalence estimate of amblyopia in 
Africa was pooled from 21 studies. Amblyopia pre-
valence reported by these studies was in the range 
0.13% − 4.66%; overall pooled prevalence of 
amblyopia was 0.6% (95% CI: 0.3% − 0.9%; I2 =  
90.5%, p < .01). Forest plot for pooled amblyopia 
prevalence is presented in Figure 4.

Gender and age group-based prevalence of 
amblyopia

Prevalence of amblyopia in males and females were 
each pooled from six studies and their respective 

pooled prevalence estimates were 1.8% (95% CI: 
0.7% − 3.3%; I2 = 86%, p < .01) and 1.3% (95% CI: 
0.4% − 2.6%; I2 = 86%, p < .01) (Figure 5(a)). Meta- 
regression revealed no significant association 
between the prevalence of amblyopia and gender 
(p = .752). For analysis, the ages of participants in 
the included studies were grouped into ≤10 years 
and >10 years. The prevalence of amblyopia among 
individuals ≤10 years was pooled from three stu-
dies; prevalence estimate was 1.7% (95% CI: 0.4% − 
3.8%; I2 = 84.52%, p < .01). Estimated prevalence of 
amblyopia in individuals >10 years (pooled from 5 
studies) was 1.5% (95% CI: 0.2% − 3.8%; I2 =  
89.53%, p < .01). Figure 5(b) represents the sub-
group group analysis for age. There was no signifi-
cant association between amblyopia and age 
(p = .10).

Prevalence of amblyopia based on study year

For analysis, studies were grouped based on data 
collection year – study performed after 2010 
(>2010) and in or before 2010 (≤2010). Prevalence 
estimates of amblyopia in studies published >2010 
(pooled from six studies) was 1.2% (95% CI: 0.3% − 
1.2%; I2 = 93%, p < .01) and for studies published 
≤2010 (pooled from 9 studies) was 0.4% (95% CI: 
0.2% − 0.6%; I2 = 52%, p = .05). There was 
a significant association between prevalence of 
amblyopia and study year (p = .006). Figure 5(c) 
shows the subgroup group analysis for study year.

Prevalence of amblyopia based on amblyopia type

Subgroup analysis for type of amblyopia was per-
formed when more than two studies reported type 
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Figure 2. Forest plot of studies reporting on strabismus in Africa. Overall estimate of strabismus prevalence in Africa was calculated 
using a random effects model. Prevalence of strabismus in Africa was estimated to be 0.8% (95% CI: 0.4% − 1.4%).
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Figure 4. Forest plot of studies reporting on amblyopia in Africa. Overall estimate of amblyopia prevalence in Africa was calculated 
using a random effects model. Prevalence of amblyopia in Africa was estimated to be 0.6% (95% CI: 0.3% − 0.9%).
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Figure 3. Forest plot of studies reporting on esotropia (a) and exotropia (b) in Africa. Estimated prevalence was calculated using 
a random effects model. Prevalence of esotropia and exotropia were 0.5% (95% CI: 0.1% − 1.2%) and 0.2% (95% CI: 0.1% − 0.5%), 
respectively.
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of amblyopia. Estimated prevalence of strabismic 
(pooled from six studies) and refractive amblyopia 
(pooled from five studies) were 0.4% (95% CI: 0.2% 
− 0.6%; I2 = 27%, p = .23) and 1.1% (95% CI: 0.2% − 
2.5%; I2 = 95%, p < .01), respectively (Figure 5(d)). 
There was a significant association between preva-
lence of amblyopia and type of amblyopia 
(p = .007).

Discussion

The current meta-analysis included eight studies 
(one population-based & seven school-based) on 
strabismus and 21 studies (3 population-based & 
18 school-based) on amblyopia. The overall pre-
valence of strabismus was estimated to be 0.8% 
(95% CI: 0.4% − 1.4%); exotropia was 0.2% (95% 
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Figure 5. Prevalence of amblyopia in Africa according to gender (a) age, (b) study year, (c) and (d) type of amblyopia. The diamond 
marks illustrate the pooled prevalence estimates, and the width of each diamond mark represents the confidence interval of the 
pooled estimate.
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CI: 0.1% − 0.5%) and esotropia was 0.5% (95% 
CI: 0.1% − 1.2%). Prevalence of amblyopia was 
0.6% (95% CI: 0.3% − 0.9%); refractive and 
strabismic amblyopia were 1.1% (95% CI: 0.2% 
− 2.5%) and 0.4% (95% CI: 0.2% − 0.6%), 
respectively. Prevalence estimate of amblyopia 

in males was 1.8% (95% CI: 0.7% − 3.3%) and 
in females was 1.3% (95% CI: 0.4% − 2.6%).

The estimated prevalence of strabismus and 
amblyopia in the current study is lower than pre-
valence estimated in other regions. Hashemi et al.-
5,19 estimated the global prevalence of strabismus 
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Figure 5. (Continued).

STRABISMUS 39



and amblyopia to be 1.93% and 1.75%, respectively, 
and also provided estimates for the different global 
regions according to the World Health 
Organization regional grouping as follows: 
American Regional Office (strabismus 2.86%; 
amblyopia 2.77%); Eastern Mediterranean 
Regional Office (strabismus 1.96%; amblyopia 
1.54%); European Regional Office (strabismus 
2.41%; amblyopia 3.67%); Western Pacific 
Regional Office (strabismus 2.51%; amblyopia 
1.19%); and the prevalence of amblyopia in South- 
East Asia Regional Office was 2.74%. Fu et al.22 also 
estimated the global prevalence of amblyopia to be 
1.44% with estimates in Europe, North America 
and Asia being 2.90%, 2.41% and 1.09%, respec-
tively. Our current estimate of strabismus and 
amblyopia in Africa is comparatively lower than 
reported for the different regions in these global 
meta-analyses, but relatively higher than previously 
reported for Africa Regional Office (0.42% and 
0.51% for strabismus and amblyopia, respectively) 
in the meta-analysis by Hashemi et al.5,19 The com-
paratively lower prevalence estimate in the global 
meta-analysis could be due to the limited number 
of studies reviewed by the authors and the year of 
study considering that amblyopia prevalence has 
tripled since 2010 and was significantly associated 
with study year in the current study. For instance, 
in the meta-analysis by Hashemi et al., only three 
and six studies (all published by 2016) were 
included in estimating the prevalence of strabismus 
and amblyopia, respectively, compared to 8 (stra-
bismus) and 21 (amblyopia) studies used in the 
current study. All three studies on strabismus and 
five out of the six studies on amblyopia included in 
the Hashemi et al study were included in the cur-
rent meta-analysis. The current study therefore 
provides a relatively more representative estimate 
of strabismus and amblyopia prevalence in Africa. 
A possible reason for the comparatively lower pre-
valence of strabismus and amblyopia in the current 
study could be the inclusion of mainly school-based 
studies. Evidence suggests a relationship between 

socioeconomic status and school enrollment; 
enrollment is lower in groups with lower socioeco-
nomic status compared to those with higher socio-
economic status.59,60 Socioeconomic status has 
been shown to be a significant determinant of 
amblyopia prevalence; there is negative correlation 
between socioeconomic status and amblyopia 
prevalence.21,61 Considering that majority of stu-
dies included in our analysis were school-based, it 
is plausible that these studies may have sampled 
individuals of relatively higher socioeconomic sta-
tus and lower amblyopia prevalence and hence, the 
prevalence reported in these studies may reflect the 
prevalence of amblyopia in school-going children 
but not the general population. An additional rea-
son for the low prevalence of strabismus in Africa 
may be the survival rate of preterm infants. The 
survival rate of preterm babies in developing 
regions is extremely low. According to the World 
Health Organization, more than 90% of extremely 
preterm babies (less than 28 weeks) born in low- 
income countries die within the first few days of 
life; yet less than 10% of extremely preterm babies 
die in high-income settings.62 The lower prevalence 
of strabismus in our study may thus be explained by 
the low survival rate of preterm babies in Africa 
given that the prevalence of strabismus tends to be 
higher in preterm babies and can be as high as 
42%.63,64

There is conflicting data on the commonest stra-
bismus type. While some studies have reported that 
esotropia occurs 3–5 times as often as exotropia in 
children,65 other studies also report exotropia to be 
more common than esotropia.1,9,10 Although not 
significant, there was a higher prevalence of esotro-
pia compared to exotropia in the current study. 
This is in contrast with global estimates where 
exotropia was the common strabismus type.5

In agreement with previous studies,22,66 the cur-
rent study reported no gender difference in amblyo-
pia prevalence in Africa. No significant difference in 
amblyopia prevalence was found between individuals 
≤10 years and those >10 years. Contrary to this, the 
meta-analysis by Hashemi et al.5 reported the 
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prevalence of amblyopia to be higher in adults com-
pared with children. Amblyopia occurs due to dis-
orders in the development of the visual pathway 
during the critical period of neural development in 
childhood, but its effect lasts throughout adult life-
time. Amblyopia has a better prognosis when it is 
detected and treated early, with treatment more 
effective in children.67 Comprehensive eye care ser-
vices are lacking in most regions of Africa,68,69 hence 
no effective and robust screening programs in many 
countries to help detect these early signs. This could 
result in significant undetected/undiagnosed 
amblyopia on the continent. Challenges within the 
general and eye health systems of many African 
countries such as low doctor-to-patient ratio, poor 
health care seeking behavior, lack of effective health- 
care policies, and other socioeconomic factors,70–72 

means that even when the condition is detected, there 
are limited treatment options, and the cost involved 
for treatment may be a deterrent to affected indivi-
duals. Taken together, these challenges could prevent 
the early identification and management of strabis-
mus and amblyopia. Accordingly, this highlights the 
need for and importance of comprehensive screening 
programs in Africa.

Amblyopia can present in different forms with 
distinct characteristics. Deprivation amblyopia has 
the greatest influence on visual acuity and other 
visual functions.73 Refractive amblyopia on the 
other hand can be easily treated by correcting 
refractive errors using spectacle or contact 
lenses.74,75 In the current study, refractive amblyo-
pia was the most common type of amblyopia with 
a prevalence of 1.1%, with type of amblyopia being 
significantly associated with amblyopia prevalence 
in Africa. Although other studies have reported 
similar findings,19,76,77 the peculiar issue of low 
spectacle coverage78,79 in several African countries 
may be a significant contributory factor for the 
higher prevalence of refractive amblyopia in Africa.

A major limitation of this review is that studies 
were from only eight out of the 54 countries in Africa, 
even though effort was made to include studies from 
across the continent. Despite including more studies 
compared to previous reviews, the lack of represen-
tativeness from several African countries means the 
findings from this study should be interpreted with 
caution and highlights the need for well-conducted 
epidemiological studies on strabismus and 

amblyopia in many parts of Africa. Also, some of 
the studies included were not originally designed to 
assess prevalence of amblyopia or strabismus and as 
such might not have employed measures to prevent 
bias in reporting the prevalence. Another limitation 
is the lack of gender and age-specific prevalence of 
strabismus. There were not enough studies to pool 
the gender and age-specific prevalence of strabismus 
in Africa, highlighting the need for more studies, 
especially population-based studies on strabismus 
in Africa. Despite these limitations, the estimate 
from the current study still gives a good impression 
of the strabismus and amblyopia problem in Africa.

Conclusion

Strabismus and amblyopia are major causes of 
visual impairment in children and adults, and one 
of the main causes for public eye health concern. In 
adulthood, strabismus and amblyopia have an 
impact on lifestyle, wellbeing, and quality of life. 
Therefore, it is important to have information of 
the prevalence of strabismus and amblyopia, speci-
fically in Africa, because the burden of strabismus 
and amblyopia is poorly studied in Africa contin-
gent. Despite the comparatively low prevalence, the 
current systematic review and meta-analysis high-
lights the need for more comprehensive epidemio-
logical studies on strabismus and amblyopia in 
Africa. Information from these studies can help 
inform policy making and design and implementa-
tion of public health intervention programs.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

The author(s) reported there is no funding associated with the 
work featured in this article.

ORCID

Prince Kwaku Akowuah, OD, PhD http://orcid.org/0000- 
0003-3657-6768
Samuel Adade, OD, PhD http://orcid.org/0000-0003-4604- 
8651

STRABISMUS 41



Ebenezer Owusu, OD http://orcid.org/0000-0003-1612- 
4350
Richard Donkor, OD, PhD http://orcid.org/0000-0001- 
5669-5380
Stephen Ankamah-Lomotey, OD, MSc http://orcid.org/ 
0000-0003-4235-2891
Asafo Agyei Frimpong, OD http://orcid.org/0000-0002- 
7246-773X
Joseph Adjei-Anang, OD, MSc http://orcid.org/0000-0003- 
4296-5882
Emmanuel Kobia-Acquah, OD, MSc http://orcid.org/0000- 
0002-5955-7992

References

1. De Amorim Garcia CA, De Sousa AB, De Melo 
Mendonça MB, De Andrade LL, Oréfice F. Prevalence 
of strabismus among students in Natal/RN - Brazil. Arq 
Bras Oftalmol. 2004;67:791–794. doi:10.1590/S0004- 
27492004000500018.

2. Zhang XJ, Lau YH, Wang YM, et al. Prevalence of 
strabismus and its risk factors among school aged chil-
dren: the Hong Kong Children Eye Study. Sci Rep. 2021 
Dec 1;11(1). doi:10.1038/s41598-021-93131-w.

3. Fieß A, Elflein HM, Urschitz MS, et al. Prevalence of 
strabismus and its impact on vision-related quality of 
life: results from the German population-based 
Gutenberg Health Study. Ophthalmology. 2020 Aug 
1;127(8):1113–1122. doi:10.1016/j.ophtha.2020.02.026.

4. He H, Fu J, Meng Z, Chen W, Li L, Zhao X. Prevalence 
and associated risk factors for childhood strabismus in 
Lhasa, Tibet, China: a cross-sectional, school-based 
study. BMC Ophthalmol. 2020 Dec 1;20(1):1–9. doi:10. 
1186/s12886-020-01732-2.

5. Hashemi H, Pakzad R, Heydarian S, et al. Global and 
regional prevalence of strabismus: a comprehensive sys-
tematic review and meta-analysis. Strabismus. 2019;27 
(2):54–65. doi:10.1080/09273972.2019.1604773.

6. Lança C, Serra H, Prista J. Strabismus, visual acuity, and 
uncorrected refractive error in portuguese children aged 
6 to 11 years. Strabismus [Internet]. 2014;22 
(3):115–119. https://pubmed.ncbi.nlm.nih.gov/ 
25019452/ [Accessed 2022 Oct 29].

7. Grönlund MA, Andersson S, Aring E, Hård AL, 
Hellström A. Ophthalmological findings in a sample 
of Swedish children aged 4-15 years. Acta Ophthalmol 
Scand [Internet]. 2006 Apr;84(2):169–176. https:// 
pubmed.ncbi.nlm.nih.gov/16637831/ [Accessed 2022 
Oct 29].

8. Chia A, Dirani M, Chan YH, et al. Prevalence of 
amblyopia and strabismus in young singaporean chi-
nese children. Invest Ophthalmol Vis Sci. 
2010;51:3411–3417. doi:10.1167/iovs.09-4461.

9. Chen X, Fu Z, Yu J, et al. Prevalence of amblyopia and 
strabismus in Eastern China: results from screening of 
preschool children aged 36–72 months. British 

J Ophthalmol. 2016;100:515–519. doi:10.1136/bjophthal 
mol-2015-306999.

10. Group M-ePEDS. Prevalence of amblyopia and stra-
bismus in African American and Hispanic children 
ages 6 to 72 months. The multi-ethnic pediatric eye 
disease study. Ophthalmology. 2008;115:1229–1236. 
doi:10.1016/j.ophtha.2007.08.001.

11. Archer SM, Musch DC, Wren PA, Guire KE, Del 
Monte MA. Social and emotional impact of strabis-
mus surgery on quality of life in children. J AAPOS. 
2005;9:148–151. doi:10.1016/j.jaapos.2004.12.006.

12. McBain HB, Au CK, Hancox J, et al. The impact of 
strabismus on quality of life in adults with and without 
diplopia: a systematic review. Surv Ophthalmol. 2014 Mar 
1;59(2):185–191. doi:10.1016/j.survophthal.2013.04.001.

13. Chang MY, Velez FG, Demer JL, Isenberg SJ, 
Coleman AL, Pineles SL. Quality of life in adults with 
strabismus. Am J Ophthalmol [Internet]. 2015 Mar 
1;159(3):539–544.e2. https://pubmed.ncbi.nlm.nih.gov/ 
25498355/ [Accessed 2022 Oct 29].

14. Buffenn AN. The impact of strabismus on psychosocial 
health and quality of life: a systematic review. Surv 
Ophthalmol. 2021 Nov 1;66(6):1051–1064. doi:10. 
1016/j.survophthal.2021.03.005.

15. Levi DM, Knill DC, Bavelier D. Stereopsis and amblyo-
pia: a mini-review. Vision Res. 2015;114:17–30. doi:10. 
1016/j.visres.2015.01.002.

16. Holmes JM, Clarke MP. Amblyopia. Lancet. 2006;367 
(9519):1343–1351. doi:10.1016/S0140-6736(06)68581-4.

17. Maurer D, McKee SP. Classification and diversity of 
amblyopia. Vis Neurosci. 2018;35:E012. doi:10.1017/ 
S0952523817000190.

18. Asper L, Crewther D, Crewther SG. Strabismic amblyo-
pia: part 1: psychophysics. Clin Exp Optometry. 2000;83 
(2):49–58. doi:10.1111/j.1444-0938.2000.tb04892.x.

19. Hashemi H, Pakzad R, Yekta A, et al. Global and regio-
nal estimates of prevalence of amblyopia: a systematic 
review and meta-analysis. Strabismus. 2018;26 
(4):168–183. doi:10.1080/09273972.2018.1500618.

20. Schmucker C, Grosselfinger R, Riemsma R, et al. 
Effectiveness of screening preschool children for 
amblyopia: a systematic review. BMC Ophthalmol. 
2009;9(1). doi:10.1186/1471-2415-9-3.

21. Faghihi M, Hashemi H, Nabovati P, et al. The pre-
valence of amblyopia and its determinants in a 
population-based study. Strabismus. 2017;25 
(4):176–183. doi:10.1080/09273972.2017.1391849.

22. Fu Z, Hong H, Su Z, Lou B, Pan CW, Liu H. Global 
prevalence of amblyopia and disease burden projections 
through 2040: a systematic review and meta-analysis.  
British J Ophthalmol. 2020;104:1164–1170. doi:10.1136/ 
bjophthalmol-2019-314759.

23. Attebo K, Mitchell P, Cumming R, Smith W, Jolly N, 
Sparkes R. Prevalence and cause of amblyopia in an 
adult population. Ophthalmology. 1998;105:154–159. 
doi:10.1016/S0161-6420(98)91862-0.

42 P. K. AKOWUAH ET AL.

https://doi.org/10.1590/S0004-27492004000500018
https://doi.org/10.1590/S0004-27492004000500018
https://doi.org/10.1038/s41598-021-93131-w
https://doi.org/10.1016/j.ophtha.2020.02.026
https://doi.org/10.1186/s12886-020-01732-2
https://doi.org/10.1186/s12886-020-01732-2
https://doi.org/10.1080/09273972.2019.1604773
https://pubmed.ncbi.nlm.nih.gov/25019452/
https://pubmed.ncbi.nlm.nih.gov/25019452/
https://pubmed.ncbi.nlm.nih.gov/16637831/
https://pubmed.ncbi.nlm.nih.gov/16637831/
https://doi.org/10.1167/iovs.09-4461
https://doi.org/10.1136/bjophthalmol-2015-306999
https://doi.org/10.1136/bjophthalmol-2015-306999
https://doi.org/10.1016/j.ophtha.2007.08.001
https://doi.org/10.1016/j.jaapos.2004.12.006
https://doi.org/10.1016/j.survophthal.2013.04.001
https://pubmed.ncbi.nlm.nih.gov/25498355/
https://pubmed.ncbi.nlm.nih.gov/25498355/
https://doi.org/10.1016/j.survophthal.2021.03.005
https://doi.org/10.1016/j.survophthal.2021.03.005
https://doi.org/10.1016/j.visres.2015.01.002
https://doi.org/10.1016/j.visres.2015.01.002
https://doi.org/10.1016/S0140-6736(06)68581-4
https://doi.org/10.1017/S0952523817000190
https://doi.org/10.1017/S0952523817000190
https://doi.org/10.1111/j.1444-0938.2000.tb04892.x
https://doi.org/10.1080/09273972.2018.1500618
https://doi.org/10.1186/1471-2415-9-3
https://doi.org/10.1080/09273972.2017.1391849
https://doi.org/10.1136/bjophthalmol-2019-314759
https://doi.org/10.1136/bjophthalmol-2019-314759
https://doi.org/10.1016/S0161-6420(98)91862-0


24. Webber AL, Wood J. Amblyopia: prevalence, natural 
history, functional effects and treatment. Clin Exp 
Optometry. 2005;88:365–375. doi:10.1111/j.1444-0938. 
2005.tb05102.x.

25. Kumah BD, Ebri A, Abdul-Kabir M, et al. Refractive 
error and visual impairment in private school children 
in Ghana. Optometry and Vision Sci. 2013;90:1456–1461. 
doi:10.1097/OPX.0000000000000099.

26. Ntim-Amponsah CT, Ofosu-Amaah S. Prevalence of 
refractive error and other eye diseases in school children 
in the Greater Accra region of Ghana. J Pediatric 
Ophthalmol Strabismus. 2007;44:294–297.

27. Abdul-Kabir M, Abdul-Sadik A, Ansah DO, et al. 
Prevalence of anisometropia, strabismus and amblyopia 
among first year optometry students in Kwame 
Nkrumah University of Science and Technology, 
Ghana. Mathews J Ophthalmol. 2017;2:018. doi:10. 
15226/2474-9249/2/2/00126.

28. Abu EK, Yeboah AA, Ocansey S, Kyei S, Abokyi S. 
Epidemiology of ocular disorders and visual impairment 
among school pupils in the Cape Coast Metropolis, 
Ghana. Br J Vis Impair. 2015;33:45–53. doi:10.1177/ 
0264619614561690.

29. Ajaiyeoba AI, Isawumi MA, Adeoye AO, Oluleye TS. 
Prevalence and causes of eye diseases amongst students 
in south-western Nigeria. Ann Afr Med. 2006;5:197–203.

30. Ikuomenisan S, Musa K, Aribaba O, Onakoya A. 
Prevalence and pattern of amblyopia among primary 
school pupils in Kosofe town, Lagos state, Nigeria. Niger 
Postgrad Med J. 2016;23:196–201. doi:10.4103/1117- 
1936.196261.

31. Akpe BA, Dawodu OA, Abadom EG. Prevalence and 
pattern of strabismus in primary school pupils in Benin 
city, Nigeria. Niger J Ophthalmol. 2014;1:38–43. doi:10. 
4103/0189-9171.142755.

32. Megbelayin EO. Prevalence of amblyopia among sec-
ondary school students in Calabar, south-south Nigeria.  
Niger J Med. 2012;21:407–411.

33. Akpe B, Abadom E, Omoti E. Prevalence of amblyopia 
in primary school pupils in Benin City, Edo State, 
Nigeria. Afr J Med Health Sci. 2015;14:110–114. doi:10. 
4103/2384-5589.170174.

34. Screening of adolescents for eye diseases in Nigerian 
High Schools. Ghana Med J. 2005;39:138–142.

35. Ekpenyong BN, Naidoo K, Ahaiwe K, et al. Visual status 
and prevalence of eye disorders among school-age chil-
dren in southern Nigeria. Afr Vis Eye Health. 2017;76: 
a377. doi:10.4102/aveh.v76i1.377.

36. Alarape AT, Ulaikere M, Okoye O, et al. Burden and 
spectrum of amblyopia in a pediatric hospital popula-
tion southwest Nigeria. Ann Med Health Sci Res. 
2017;7:60–66.

37. World Health Organisation. Causes of blindness and 
visual impairment. 2012.

38. Sacharowitz HS. Visual impairment in South Africa: 
achieve-ments and challenges. Afr Vis Eye Health. 
2005;64(4). doi:10.4102/aveh.v64i4.239.

39. Muhammad N, Mansur R, Dantani A, Elhassan E, 
Isiyaku S. Prevalence and causes of blindness and 
visual impairment in Sokoto State, Nigeria: baseline 
data for Vision 2020: the right to sight eye care 
programme. Middle East Afr J Ophthalmol. 2011;18 
(2):123. doi:10.4103/0974-9233.80700.

40. Moher D, Liberati A, Tetzlaff J, Altman DG, 
Altman D, Antes G, The PRISMA Group. Preferred 
reporting items for systematic reviews and 
meta-analyses: the PRISMA statement. PLoS Med. 
2009;7:e1000097. doi:10.1371/journal.pmed.1000097.

41. Doi SA, Xu C. The Freeman-Tukey double arcsine 
transformation for the meta-analysis of proportions: 
recent criticisms were seriously misleading. J Evid 
Based Med. 2021 Dec 1;14(4):259–261. doi:10.1111/ 
jebm.12445.

42. Freeman MF, Tukey JW Transformations related to the 
angular and the square root. Ann Math Stat. 1950 Dec 
1;21(4):607–11. doi:10.1214/aoms/1177729756.

43. Akowuah PK, Kobia-Acquah E, Donkor R, Adjei- 
Anang J, Ankamah-Lomotey S. Keratoconus in Africa: 
a systematic review and meta-analysis. Ophthalmic 
Physiol Optics. 2021 Jul;41(4):736–747. doi:10.1111/ 
opo.12825.

44. Higgins JPT, Thompson SG, Deeks JJ, Altman DG. 
Measuring inconsistency in meta-analyses. Br Med J. 
2003;327:557–560. doi:10.1136/bmj.327.7414.557.

45. Elsahn M. International Vision screening: results from 
Alexandria, Egypt. Theor Chem Acc. 2014;2:137–141. 
doi:10.1007/s40135-014-0055-3.

46. Giorgis AT, Bejiga A. Prevalence of strabismus 
among pre-school children community in Butajira 
Town. Ethiop J Health Dev. 2001;15:125–130. 
doi:10.4314/ejhd.v15i2.9886.

47. Azonobi I, Adido J, Olatunji F, Bello A, Mahmoud A. 
Risk factors of strabismus in southwestern Nigeria. Pak 
J Ophthalmol. 2009;25:129–132.

48. Taha A, Ibrahim S. Prevalence of manifest horizontal 
strabismus among basic school children in Khartoum 
City, Sudan. Sudan J Ophthalmol. 2015;7:53–57. 
doi:10.4103/1858-540X.169437.

49. Wedner SH, Ross DA, Balira R, Kaji L, Foster A. 
Prevalence of eye diseases in primary school children 
in a rural area of Tanzania. British J Ophthalmol. 
2000;84:1291–1297. doi:10.1136/bjo.84.11.1291.

50. Rashad MA, Abd Elaziz KM, Fawzy SM, Abdel 
Latif AAM, Abdel Latif MAM. Screening of primary 
school children for amblyopia and amblyogenic factors 
in Central Cairo. Egypt J Ophthalmol. 2018;2018:6. 
doi:10.1155/2018/8425319.

51. Kedir J, Girma A. Prevalence of refractive error and visual 
impairment among rural school-age children of Goro 
District, Gurage Zone, Ethiopia. Ethiop J Health Sci. 
2010;2:353–358.

52. Mehari ZA, Yimer AW. Prevalence of refractive errors 
among school children in rural central Ethiopia. Clin 

STRABISMUS 43

https://doi.org/10.1111/j.1444-0938.2005.tb05102.x
https://doi.org/10.1111/j.1444-0938.2005.tb05102.x
https://doi.org/10.1097/OPX.0000000000000099
https://doi.org/10.15226/2474-9249/2/2/00126
https://doi.org/10.15226/2474-9249/2/2/00126
https://doi.org/10.1177/0264619614561690
https://doi.org/10.1177/0264619614561690
https://doi.org/10.4103/1117-1936.196261
https://doi.org/10.4103/1117-1936.196261
https://doi.org/10.4103/0189-9171.142755
https://doi.org/10.4103/0189-9171.142755
https://doi.org/10.4103/2384-5589.170174
https://doi.org/10.4103/2384-5589.170174
https://doi.org/10.4102/aveh.v76i1.377
https://doi.org/10.4102/aveh.v64i4.239
https://doi.org/10.4103/0974-9233.80700
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1111/jebm.12445
https://doi.org/10.1111/jebm.12445
https://doi.org/10.1214/aoms/1177729756
https://doi.org/10.1111/opo.12825
https://doi.org/10.1111/opo.12825
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1007/s40135-014-0055-3
https://doi.org/10.4314/ejhd.v15i2.9886
https://doi.org/10.4103/1858-540X.169437
https://doi.org/10.1136/bjo.84.11.1291
https://doi.org/10.1155/2018/8425319


Exp Optometry. 2013;96:65–69. doi:10.1111/j.1444- 
0938.2012.00762.x.

53. Haile W, Ayanaw T, Destaye S. Prevalence and types of 
amblyopia among primary school children in Gondar 
town, Northwest Ethiopia. Open Access J Ophthalmol. 
2017;2:000124. doi:10.23880/OAJO-16000124.

54. Hailu Y, Hiko D, Shaweno T. Prevalence of visual impair-
ment and associated factors among primary school chil-
dren in Addis Ababa, Central Ethiopia. Clin Ophthalmol. 
2020;14:767–774. doi:10.2147/OPTH.S245675.

55. Thom L, Jogessar S, McGowan SL, Lawless F. The preva-
lence and causes of decreased visual acuity – a study based 
on vision screening conducted at Enukweni and Mzuzu 
Foundation Primary Schools, Malawi. Clin Optom. 
2017;9:1–10. doi:10.2147/OPTO.S110097.

56. Naidoo KS, Raghunandan A, Mashige KP, et al. 
Refractive error and visual impairment in African chil-
dren in South Africa. Invest Ophthalmol Vis Sci. 
2003;44:3764–3770. doi:10.1167/iovs.03-0283.

57. Alrasheed SH, Naidoo KS, Clarke-Farr PC. Prevalence 
of visual impairment and refractive error in school-aged 
children in South Darfur State of Sudan. Afr Vis Eye 
Health. 2016;75:a355. doi:10.4102/aveh.v75i1.355.

58. Kossi B, Amah H. Refractive errors and amblyopia in 
scholar’s population in Togo. JOJ Ophthalmol. 
2019;7:555714. doi:10.19080/JOJO.2019.07.555714.

59. Declercq K, Verboven F. Socio-economic status and 
enrollment in higher education: do costs matter? Educ 
Econ [Internet]. 2015 Sep 3;23(5):532–556. https://www. 
tandfonline.com/doi/abs/10.1080/09645292.2015. 
1047822 [Accessed 2022 Oct 29].

60. Ara A, Abdul Aziz S. Impact of socio-economic status on 
the enrollment of girl students in public sector schools of 
district West Karachi. Educ Res [Internet]. 2013;2 
(3):32–38. www.journals.savap.org.pkwww.savap.org.pk 
[Accessed 2022 Oct 29]

61. Nitzan I, Bez M, Megreli J, et al. Socio-demographic dis-
parities in amblyopia prevalence among 1.5 million 
adolescents. Eur J Public Health [Internet]. 2021 Dec 1;31 
(6):1211–1217. https://pubmed.ncbi.nlm.nih.gov/ 
34518882/ [Accessed 2022 Oct 29].

62. Preterm birth. [Internet]. https://www.who.int/news-room 
/fact-sheets/detail/preterm-birth [Accessed 2022 Oct 29].

63. Bremer DL, Palmer EA, Fellows RR, et al. Strabismus in 
premature infants in the first year of life. Cryotherapy 
for Retinopathy of Prematurity Cooperative Group.  
Arch Ophthalmol. [Internet]. 1998;116(3):329–333. 
https://pubmed.ncbi.nlm.nih.gov/9514486/ [Accessed 
2022 Oct 29].

64. Fieß A, Kölb-Keerl R, Schuster AK, et al. Prevalence and 
associated factors of strabismus in former preterm and 
full-term infants between 4 and 10 years of age. BMC 
Ophthalmol [Internet]. 2017 Dec 2;17(1). /pmc/articles/ 
PMC5712131/. [Accessed 2022 Oct 29].

65. Donnelly U, Stewart N, Hollinger M. Prevalence and 
outcomes of childhood visual disorders. Ophthalmic 

Epidemiol. 2005;12:243–250. doi:10.1080/092865805 
90967772.

66. Pan C, Chen X, Zhu H, et al. School-based assessment of 
amblyopia and strabismus among multiethnic children in 
rural China. Sci Rep. 2017;7:13410. doi:10.1038/s41598- 
017-13926-8.

67. Tailor V, Bossi M, Greenwood JA, Dahlmann-Noor A. 
Childhood amblyopia: current management and new 
trends. Br Med Bull. 2016 Sep 1;119(1):75–86. doi:10. 
1093/bmb/ldw030.

68. Bechange S, Jolley E, Virendrakumar B, Pente V, Milgate J, 
Schmidt E. Strengths and weaknesses of eye care services in 
sub-Saharan Africa: a meta-synthesis of eye health system 
assessments. BMC Health Serv Res. 2020 May 6;20(1):1–8. 
doi:10.1186/s12913-020-05279-2.

69. Graham R. Facing the crisis in human resources for eye 
health in sub-Saharan Africa. Community Eye Health. 
2017;30:85.

70. De-Graft Aikins A, Marks DF. Health, disease and 
healthcare in Africa. J Health Psychol. 2007;12:387–402. 
doi:10.1177/1359105307076228.

71. Azevedo MJ. The State of Health System(s) in Africa: 
Challenges and Opportunities. In: Historical 
Perspectives on the State of Health and Health Systems 
in Africa. Vol. 2. 2017:1–73.

72. Bonfrer I, Van De Poel E, Grimm M, Van Doorslaer E. 
Does the distribution of healthcare utilization match 
needs in Africa? Health Policy Plan. 2014;29:921–937. 
doi:10.1093/heapol/czt074.

73. Hamm L, Chen Z, Li J, et al. Interocular suppression in 
children with deprivation amblyopia. Vision Res. 
2017;133:112–120. doi:10.1016/j.visres.2017.01.004.

74. Cotter SA. Treatment of anisometropic amblyopia in 
children with refractive correction. Ophthalmology. 
2006;113:895–903. doi:10.1016/j.ophtha.2006.01.068.

75. Steele AL, Bradfield YS, Kushner BJ, France TD, 
Struck MC, Gangnon RE. Successful treatment of ani-
sometropic amblyopia with spectacles alone. J AAPOS. 
2006;10:37–43. doi:10.1016/j.jaapos.2005.08.003.

76. Simons K. Amblyopia characterization, treatment, 
and prophylaxis. Surv Ophthalmol. 2005;50:123–166. 
doi:10.1016/j.survophthal.2004.12.005.

77. Jamali P, Fotouhi A, Hashemi H, Younesian M, Jafari A. 
Refractive errors and amblyopia in children entering 
school: Shahrood, Iran. Optometry and Vision Sci. 
2009;86:364–369. doi:10.1097/OPX.0b013e3181993f42.

78. Chan VF, Mebrahtu G, Ramson P, Wepo M, 
Naidoo KS. Prevalence of refractive error and spectacle 
coverage in Zoba Ma’ekel Eritrea: a rapid assessment of 
refractive error. Ophthalmic Epidemiol. 2013 Jun;20 
(3):131–137. doi:10.3109/09286586.2013.783082.

79. Mashayo ER, Chan VF, Ramson P, Chinanayi F, 
Naidoo KS. Prevalence of refractive error, presbyopia and 
spectacle coverage in Kahama District, Tanzania: a rapid 
assessment of refractive error. Clin Exp Optometry. 2015 
Jan 1;98(1):58–64. doi:10.1111/cxo.12207.

44 P. K. AKOWUAH ET AL.

https://doi.org/10.1111/j.1444-0938.2012.00762.x
https://doi.org/10.1111/j.1444-0938.2012.00762.x
https://doi.org/10.23880/OAJO-16000124
https://doi.org/10.2147/OPTH.S245675
https://doi.org/10.2147/OPTO.S110097
https://doi.org/10.1167/iovs.03-0283
https://doi.org/10.4102/aveh.v75i1.355
https://doi.org/10.19080/JOJO.2019.07.555714
https://www.tandfonline.com/doi/abs/10.1080/09645292.2015.1047822
https://www.tandfonline.com/doi/abs/10.1080/09645292.2015.1047822
https://www.tandfonline.com/doi/abs/10.1080/09645292.2015.1047822
http://www.journals.savap.org.pkwww.savap.org.pk
https://pubmed.ncbi.nlm.nih.gov/34518882/
https://pubmed.ncbi.nlm.nih.gov/34518882/
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://pubmed.ncbi.nlm.nih.gov/9514486/
https://doi.org/10.1080/09286580590967772
https://doi.org/10.1080/09286580590967772
https://doi.org/10.1038/s41598-017-13926-8
https://doi.org/10.1038/s41598-017-13926-8
https://doi.org/10.1093/bmb/ldw030
https://doi.org/10.1093/bmb/ldw030
https://doi.org/10.1186/s12913-020-05279-2
https://doi.org/10.1177/1359105307076228
https://doi.org/10.1093/heapol/czt074
https://doi.org/10.1016/j.visres.2017.01.004
https://doi.org/10.1016/j.ophtha.2006.01.068
https://doi.org/10.1016/j.jaapos.2005.08.003
https://doi.org/10.1016/j.survophthal.2004.12.005
https://doi.org/10.1097/OPX.0b013e3181993f42
https://doi.org/10.3109/09286586.2013.783082
https://doi.org/10.1111/cxo.12207

	Strabismus and Amblyopia in Africa – A Systematic Review and Meta-Analysis
	Recommended Citation
	Authors

	Abstract
	Introduction
	Methods
	Literature search strategy
	Inclusion and exclusion criteria
	Studies screening and appraisal
	Data analysis

	Results
	Pooled prevalence estimates of strabismus
	Pooled prevalence estimates of amblyopia
	Gender and age group-based prevalence of amblyopia
	Prevalence of amblyopia based on study year
	Prevalence of amblyopia based on amblyopia type

	Discussion
	Conclusion
	Disclosure statement
	Funding
	ORCID
	References

