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2 <
3 au Abstract :
Z 22  Objective: To determine the pooled prevalence of active trachoma among 1-9 years of é
7 23 children in Ethiopia. %
?o 24  Design: A systematic review and meta-analysis was employed in accordance with the o ﬁ
:; 25  Preferred Reporting ltems for Systematic Reviews. % E
<

12 26 Data sources: Medline/PubMed, Scopus, web of science, African journal of online (AJOL) %‘L %
12 27 and Google scholar databases were systematically explored to find studies published in é E
1% 28 English until July 2023, E: §
5 2

;g 29 Eligibility criteria: The following criteria: (1) Condition (Co): Studies examined the % %
E; 30 prevalence of trachoma among children (1-9) years old; (2) Context (Co): Studies ‘§ E
;i 31 conducted in Ethiopia; (3) Population (Pop): Studies that were done among children (1-9 éé”g
;Z 32 vyears); (4) Study type: Observational studies; (5) Language: Studies published in English. %%E
3573 33 Data extraction and synthesis: The data was extracted using a Microsoft Excel §§ g
;g 34 spreadsheet. Random effect model was used to estimate the pooled prevalence of active %%’ ;Z
g; 35 trachoma among 1-9 years of age children. Cochrane Q-test and 2 statistics were used §§§
33 36 across studies to assess heterogeneity. To identify possible publication bias Egger’s test %g%
§§ 37  was performed. §@§
36 @ 3
;73 38  Primary outcome: Prevalence of active trachoma. § ;gb
33 39 Results: Overall, a total of forty-two articles with 235,005 study participants were included é é’
j; 40 in the final analysis. The estimated pooled prevalence of active trachoma using random % g
ji 41  effect model was 24% (95% CI: 20-27%). The sub-group analysis by region revealed the 95? é
45 42 highest prevalence of trachoma was 36% (95% CIl: 13-58%) in Tigray region and g 3
j? 43 publication year revealed the prevalence of trachoma is decreasing from 32% to 19% after § g
o 44 2015, 5
50 Z
51 45 Conclusion: In this review, the pooled prevalence of active trachoma was found to be g
§§ 46  high in Ethiopia compared to World health Organization (WHO) threshold level. This %
gg 47  underscores the need for increased focus on high-risk age groups to decrease trachoma E:
g? 48  and to achieve elimination of trachoma from the country by 2030. E:T
58 2 o
59 &
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Strength and Limitations of this study

& |t follows the recommended updated PRISMA guidelines

& We also rigorously searched the literature in different databases and identified
eligible studies.

& Limitations of this review which will be considered while interpreting the result. The
first one is we were forced to compare our findings with those of primary studies in
some parts of the discussion because of a lack of adequate systematic reviews and
meta-analyses.

& This review have not assessed for associated factors.

Word count: 3285
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71 Introduction

72 Globally, trachoma is the leading cause of blindness. Trachoma has been named one of
73 20 neglected tropical diseases (NTD) by the World Health Organization (WHO) [ 21,

9 74  Children are the primary reservoirs of infection. Children aged 1 to 9 years are more likely

oNOYTULT D WN =

11 75 to have an active trachoma [2l. Due to their tendency for close contact with others, children

76  are frequently infected with Chlamydia trachomatis 141.

15 77  The poorest of the poor are primarily affected by trachoma Bl The WHO 2021 report
17 78 shows that trachoma is responsible for 1.9 million people with blindness and visual
79 impairment, moreover, approximately 125 million people live in trachoma-endemic areas
20 g0  worldwidel. Around 3.8 million cases of blinding trachoma and 27.8 million cases of active
22 81 trachoma have been reported in Africa which is one of the most affected continents [l
o4 82 Ethiopia has the world's highest trachoma burden, with 76.2 million people living in
83 endemic areas at risk of contracting the disease. Among Ethiopian children active
27 84 trachoma is ranged from 10.3%l71 to 74.3% B . For children aged 1-9 years living in
29 85 endemic areas the prevalence of Trachomatous inflammation-follicular (TF) <5% is the
86 elimination target set by WHO(3), However, the prevalence in Ethiopian children is higher
32 g7 than the target. If TF is > =5% among children aged 1-9 years SAFE strategy which

34 88 includes Antibiotics, Face washing, and Environmental Improvement (A, F, and E) is
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36 89 recommended €. Globally an estimated US$ 8 billion in annual product loss is attributed to

90 this disease [l

40 91 Direct personal contact such as shared towels, flies, clothes, and fingers that interact with
42 92 the infected person’s eyes or nose is known for transmission of trachoma infection. The
93 scarcity of safe drinking water access and sanitation systems has spread Chlamydia
45 94 trachomatis infections. Corneal scarring and eyelid deformities can occur after

47 95 inflammation and recurrent infections subsequently, if not treated and eyelid inversion

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

49 96 (Entropion) and the lashes turn inward (trichiasis) occur as late complications. Irreversible

97  blindness can result in trichiasis and permanent damage to the cornea [l.

53 98 Eliminating trachoma by 2020 through the implementation SAFE strategy (surgery for in-

55 99 turned eyelashes, antibiotics to clear the infection, and facial cleanliness and

g? 100 environmental improvement to reduce infection transmission) was set by the WHO and
58 4
59

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

101
102
103
104
105

106
107
108
109
110
111

112
113
114

115
116

117

118

119
120
121
122
123

124

125
126
127

BMJ Open

other concerned organizationslll. Ethiopia intended to eliminate trachoma through the
SAFE strategy by implementing a national trachoma action plan in 2012 and implementing
a second master plan for 2016 to 2020 [% 111, Despite significant development, trachoma
elimination was not met by December 2020 and it was pushed back to 2030 to align with

the Sustainable Development Goals (SDGs) [

Despite the fact that numerous fragmented studies have been conducted in Ethiopian
children (1-9 years) to assess the prevalence of trachoma, comprehensive updated
nationwide data on the prevalence is lacking. As a result, this study aimed to deliver a
summary of the prevalence of trachoma infection among children, and geographical
locations, and to assess the ongoing preventive and control measures impact in the

country.

Furthermore, the government and other concerned bodies may contribute by focusing on
preventive measures such as improving access to water and sanitation specifically in

areas of trachoma infection high prevalence.

Research Question: What is the pooled prevalence of trachoma infection among children
(1-9yrs) old in Ethiopia?

Methods

Reporting

We performed our analyses according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement ['2. The article screening was based on
the PRISMA 2020 statement, and the selection process has been shown using a PRISMA
-P flow diagram. The finding is presented using the standard PRISMA checklist
(Supplemental Table 1). The review protocol is not registered in PROSPERO.

Search Strategy and study identification

To estimate the prevalence of trachoma among children (1-9) years old in Ethiopia a

systematic review and meta-analysis were performed. After an initial exploration of Google

Scholar, MEDLINE, and SCOPUS with limited parameters, a follow-up search was
5
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<
1 [
2 <
3 128 conducted using all identified keywords and index terms across several databases z
4 =
5 129 including MEDLINE, PubMed, SCOPUS, Web of Science, and African journal 9
©
? 130  online(AJOL). All studies conducted on trachoma Prevalence among children in Ethiopia §
8 131 were retrieved. The search included all articles published until July 31, 2023. English- g
9
10 132 language studies were only searched. Medical subject heading (MeSH) ((((("Magnitude") o ﬁ
S ©°
:; 133  OR "prevalence" OR “burden”) AND "Trachoma") OR "Eye infection" OR “Trachomatous T o
12 134 intense” OR “Trachomatous Follicular’)) AND Ethiopia) were used in various combinations % %
< =.
15 135 as the primary search keywords (Supplemental Table 2). During the systematic review § 790
16 S
17 136 and meta-analysis, we followed the Preferred Reporting Items for Systematic Reviews and E N
> N
s 137 Meta-Analyses (PRISMA) guidelines 12 B
2> 133 Eligibility Criteria 2 o
S
;i 139 We used condition, context, and population (CoCoPop) framework for the search and émg
® S =
25 140 meta-analysis of eligibility criteria. géé
26 RN
27 . o 587
28 141 Inclusion Criteria 53¢
29 . . : . w2
30 142  The following criteria were used to include studies in this systematic review and meta- %gg
g2&
31" 143 analysis. agz8
32 553
33 83
34 144 e Condition (Co): We include studies examined the prevalence of trachoma among Eag
35 28
36 145 children (1-9) years old. g;- %\r
g; 146 e Context (Co): Studies conducted in Ethiopia were included. ;:J ;S;
4313 147 e Population (Pop): Studies that were done among children (1-9 years). § &
41 148 e Study type: Observational studies 5 %
42 o 3
43 149 e Language: Studies published in English were included 3 3
44 2 g
45 : . g @
46 150 Exclusion criteria S o
S ©°
j; 151  We excluded studies other than children (1-9 years) as well as with different outcome of § §
gg 152 interest, qualitative studies, case reports, case series, review paper, conference & “i
51 153  proceedings and abstracts. E
52 @
53 o
(e}
54 5
55 Q
56 3
57 E:
58 6 o
59 &
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Outcome measurement

This study aimed to gather and analyze data from various studies conducted in Ethiopia to
determine the pooled prevalence of Trachoma among children (1-9 years). We used a
systematic approach to identify the relevant studies and extract data from them. Then we
employ Stastical methods to combine the data from different studies to estimate the overall
pooled prevalence of Trachoma among children (1-9 years) in Ethiopia. Prevalence of
trachoma defined here as trachomatous inflammation follicular or Trachomatous

inflammation intense among children was the major outcome of this review.

Data extraction and quality assessment

The Endnote citation manager (Version X8, for Windows, Thomson Reuters, Philadelphia,

PA, USA) was used to import the retrieved studies and then duplicates were removed. Two
independent reviewers screened all the articles for eligibility criteria. Reviewers began by
screening the abstracts and titles, followed by full-text screening. The quality of the articles
was assessed by using Newcastle-Ottawa Quality Assessment Scale (adapted for cross-
sectional studies) [3l. Disagreements were resolved by a third investigator. The articles
were critically appraised by the following criteria from the tool: Representativeness of the
sample (1 score maximum), sample size (1 score maximum), non-respondent (1 score
maximum), ascertainment of exposure (2 score maximum), Comparability of outcome
based on study design (2 score maximum), outcome assessment (2 score maximum) and
Statistical analysis (1 score maximum). All the included studies assessed through the tool
with a score of =25 were included in this systematic review and meta-analysis
(Supplemental Table 3). After quality rating no study was dismissed. Two investigators
used a standardized extraction format prepared in Microsoft Excel. The excel spreadsheet
includes the name of the first author, publication year, study design, region, study area,

gender, sample size, number of cases and trachoma prevalence.

7
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us]

1 =
2 3
3 5
4 M . . ="
. 179 Statistical Analysis z
; E
7 180 Data was extracted in Microsoft Excel format and analyzed using STATA software o
8 @
9 181 version 16.0 (Stata Corp LLC, Texas, USA). We used forest plots to report the >
10 . : : : . .
11 182 estimated pooled prevalence of the study with confidence interval (Cl) to provide a é-? 5
o)) =

:g 183 visual summary of the data. Effect sizes were expressed as a proportion with 95% ClI g 0
=
14 184 around the summary estimate. The data was first presented using narrative synthesis < g
15 : , : : . S o
16 185 of the included studies. We assumed no, low, medium, and high heterogeneity across 2 3
17 . ) . z D
18 186 studies if the |2 values were 0%, 25%, 50%, and 75%, respectively. A meta-analysis ‘% §
. . 5 O

;g 187 using a random effects model was performed to analyze the pooled prevalence with 3 g‘

c

. " . . g " o‘ N

21 188 95% confidence intervals (Cl) since significant heterogeneity was detected between 3 9
22 . s , > 2
23 189 studies. The heterogeneity of each outcome measure was assessed using both X2 and g B
= [N

.. . . . . . » m
;‘; 190 |2 statistics to determine dispersion. Meta-regression analysis was performed to 225
26 191 investigate the source of heterogeneity. A Funnel plot and Egger’s regression test was %‘?D §
27 e » e . 83
28 192 conducted to assess publication bias. In addition, a leave one-out sensitivity analysis to 52 g
29 , : , e
30 193 evaluate small study effect by excluding each study one at a time, the analysis was gé’g
Qoo
g; 194 performed to assess the effect of each study on the pooled prevalence of trachoma 55%
_ . SPRgS

33 195 and subgroup analysis was performed to ensure consistency of pooled results. o 55
34 - . . Sm=
35 196 Statistical significance was considered at p< 0.05. 2835
36 a- §
37 197 § =
38 5 3
39 198 =
40 e 3
41 2 3
4 199 5 3
43 3 3
44 200 2 £
45 g 3
46 201 3 5
47 o N
48 g B
49 & =
50 &
51 o)
52 @
53 ©
54 =
55 Q
56 3
57 8 a
58 o
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Results

Search results

Our searching strategy initially identified 453 Articles and 340 duplicates were
excluded by using the endnotes citation manager. Finally, 68 Studies were further
excluded after reviewing the title and abstract and then 45 articles full text was
reviewed for necessary criteria. Excluding three articles as they were not reported
outcomes of interest; finally, 42 studies that fulfiled the inclusion criteria were
considered for the final analysis to estimate the overall pooled prevalence of
trachoma among children (1-9 years) in Ethiopia. (Figure 1) illustrates the process of

the literature review, screening, and eligibility assessment of the study articles.

Included studies characteristics

A total of forty-two cross-sectional studies (235,006 children) were included in this
systematic review and meta-analysis. The spanned publication period was from 2005
to 2023. The sample size of the included studies ranges from 178 14l to 6286915,
With regard to study sites, sixteen of the primary studies included from Amhara region
(2, 15-29] nine from SNNPR region [8%-38] and six studies included from Oromia [14. 39-41]
three from Tigray #4244l respectively. However, one study each reported from Afar4sl |
Somalil*8l, HararilZl, Diredawa 8], Gambela 8], BenshangulGumuz 9], and nationwide
(501 (Table 1).
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Table 1: Summary of 42 included studies on the pooled prevalence of trachoma a'gloglg 1-9 years of age
o ©
children in Ethiopia, 2023. s ﬁ
a3
T o =
Auth Publication R Studv A Sarmol Male(n) Female g?nt of | Prevalence
uthor’s egion u rea ample ale(n =
year 9 y P (M) | EBEsin | %
Ca'Q
2016 o Aty
Abashawl et.al“8l Gambela Region-wide | 3238 NA NA 8% o 17.2
°cZ=s
Benishangul _ . o0
Adamu et.al4 2016 Region-wide | 7417 3212 4205 5;1@3 8.3
Gumuz 3-8
o e
Adera et.all3l 2016 SNNP Region-wide | 41,155 NA NA P1E27 28.3
3m=
S o
Admassu et.allz! 2013 SNNP Guragie 768 386 382 Br5S 22.8
> 3
Admasu et.ali22 2015 SNNP Dawro 267 113 154 |G 2 22.9
= ¢
Alambo et.all! 2018 SNNP Areka 586 317 269 | 9222 37.9
2015 ; %
Alemayehu et.al5!! Amhara Dera 671 351 320 §053 15.6
2 o
Alemayehu et.al 22! 2005 SNNP Guragie 2788 NA NA 6% 56.5
3 5
2016 ; SN
Anteneh et.al8 Amhara Gazegibela 601 268 333 153 52.4
@ Q)
Asres et.alll]l 2016 Amhara Gondar 586 285 301 71 2 12.1
2
Assefa et.all4T 2017 Harari Harari 1722 804 018 |22 5 13
S
Belsti et.alls 2021 Southwest | Lare 610 283 327 1325 216
©
10 H
(0]
o
®
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g 32
x
g 3
g 8
> N
Bero et.alls 2016 Oromia Regionwide | 41642 NA NA G745 23.4
c 3
Brhane et.alls 2007 Nationwide | Nationwide | 9289 NA NA &728 40.1
s o
Duale et.alls! 2018 Somali Region-wide | 23620 11462 | 12158 | §5a% 15
» n<
Ejigu et.alls 2013 Southwest | Kersa 305 154 151 el 252
a3g
Emerson et.al8] 2008 Amhara Region wide | 5485 NA NA 7% 32.7
X c o
o Q
Q o
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The pooled prevalence estimates of trachoma among

children in Ethiopia

The pooled prevalence of trachoma among children (1-9 years) in Ethiopia was
identified in 42 studies, from a total of 235,006 children, 45,711 children were infected
with trachoma. Stastically significant heterogeneity was observed (12 99.8%);
p<0.0001). There we used random effect model to estimate the pooled prevalence of
trachoma among children (1-9 years) which was 24.01 %( 95% CI: 20.67-27.40%)
(Figure 2).

Subgroup analysis

To identify the potential source of heterogeneity, a subgroup analysis was executed
based on study area (region) and publication year. Based on the subgroup analysis by
study are (region) of Ethiopia the highest prevalence of trachoma was reported in Tigray
region 35.81 (95% CI: 13.84-57.78) and followed by SNNP where 28.98 (20.14-37.82).
According to subgroup analysis by publication year the pooled prevalence of trachoma
among children was significantly different 32.53% (95%CI: 24.32-40.76) and 19.93%
(95% CI: 16.35-23.51) before 2015 and since 2015 (Table 2).
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Table 2: Subgroup-analysis on the pooled prevalence of trachoma infection i
among children (1-9 years) in Ethiopia, 2023 ﬁ'
Subgroups | Number of studies Prevalence (95%Cl) 12 P-value 7
Regions g
n BN

Ambhara 16 23.02(16.7,29.31) 59.5 0.001 % 2
z @

SNNPR 10 28.58 (20.14,37.82) 99.5 0.001 ; CT
o 9

Oromia 6 23.36(22.96,23.75) 0.00 0.107 é 3
@ 3

Tigray 3 35.81(13.84,57.78) 59.7 0.100 ; &
Others 7 15.29(7.33,23.26) 59.9 0.600 % Ei
Over all 42 24.01(20.61,27.40) 59.8 0.001

COC M

p=

LpaperolusAoa—
Ldadl od

¥

n M

D >

Publication year s 2
® >

>= 2015 28 19.71(16.27,23.15) 99.8 0.001 83
oS

<2015 14 32.53(24.31,40.76) 99.5 0.001 55
5%

Over all 42 24.01(20.61,27.40) 59.8 0.0015 =
@

o

Publication bias assessment

The funnel plot was visually inspected to assess potential publication bias, which was
statistically supported by Egger's test. The symmetrical distribution of the included
publications in a large inverted funnel indicated the absence of a publication bias
(Supplemental Figure 1). The Egger tests revealed no publication bias among the
studies included to estimate the pooled prevalence of trachoma infection among

children in Ethiopia, with p - values of (p = 0.260).

Meta-Regression

Meta-regression was used to identify factors associated with the pooled prevalence of

trachoma among children (1-9 years) old. For the meta-regression, publication year,
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region and sample size were considered. The analysis revealed a significant correlation
between the pooled prevalence of trachoma among children (1-9 years) and publication
year (P<0.001) but no significant correlation with sample size and region

(Supplemental Table 4).

Sensitivity analysis

By excluding each study individually, a leave-out-one sensitivity analysis was used to
determine the effect of a single study on pooled prevalence of trachoma among children
(1-9 years) in Ethiopia. Our finding revealed no single study had a significant impact on

the pooled prevalence of trachoma among children (1-9 years) in Ethiopia (Figure 3).

Discussion

The purpose of this systematic review and meta-analysis is to append national data on
the prevalence of trachoma infection among Ethiopian children to eliminate the disease.
Although different studies from different regions have been published in the country, the
data on trachoma infections have to be organized and updated every time. Therefore,
updating the information has the potential to inform and help develop different strategies

by targeting highly endemic areas.

The pooled overall prevalence of Trachoma (24.01 %) observed in the current review is
comparable with a study from Colombia B4, but higher than the study done in the
Democratic Republic of Congo (2.5%) 81, Nigeria (0.4%)8, Uganda (0.3%)24, Brazil
(6.65%) 1581, Kenya (15.7%)R9. This prevalence is lower than studies from South Sudan
(70.5%) 189 and Guinea (41.8%)1. The disparity among the findings might be due to
environmental factors such as the level of participants’ hygiene, sanitation, Access to
functional latrines, and clear water supply, and recent studies were included in our
review that reported ongoing Sustainable water, sanitation, and hygiene (WASH)
program and Mass drug administration (MDA) with Azithromycin which might reduce
trachoma prevalence among children in Ethiopia, unlike the South Sudan study which
lacks MDA and targeted SAFE strategy [69.
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289 The Subgroup analysis of this review also shows a statistically significant (p=0.01)
290 difference among regions. Trachoma was highly prevalent in Tigray (35.81%) and
291  SNNP (28.98) followed by Oromia (23.06) and Amhara regions (23.02). Trachoma

9 292 infection is related to inadequate hygiene, low standard of living, inadequate access to

oNOYTULT D WN =

293 water, and inadequate access to sanitation use. In the Tigray region trachoma
12 294 prevalence is high which might also be related to extreme climatic events which favor a
14 295 decline in water availability during dry periods which affects personal hygiene. Another
16 296 reason for the difference is attributed to baseline and intervention disparity in the
17 297  communities. MDA with Azithromycin once yearly is needed based on review finding

19 298 (24%) and Ethiopia is known to require intervention based on WHO 2021 report(1).

22 299 Though the decline is not statistically significant (p=0.30) our result from this review
300 revealed studies conducted between 2005-2014 and 2015-2022 show decrement on the
25> 301 prevalence of trachoma from 32 to 19%. The expansion of MDA and WASH programs
27 302 might be attributed to the decrease in the prevalence. This is review has an implication
29 303 revealing the national burden of trachoma infection among children, who are a special
304 population accounted for one third of the national population. Moreover, this large
32 305 magnitude of trachoma infection show significant gap in the implementation of devised

34 306 WHO and national elimination strategies. Last but not least, from research perspective
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307 we recommend to conduct operational studies on the topic.

o 308 Conclusions

42 309 An effort has been made to eliminate, trachoma infection is still highly prevalent across
42 310 the Ethiopian regions. Even though the decline is not statistically significant we saw
45 311 decreased trachoma prevalence in Ethiopian children. Trachoma is highly prevalent in

47 312 Tigray followed by SNNP. Despite the effort made by the country to eliminate Trachoma
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49 313 infection, According to WHO risk classification, it remains a public health problem in the
314 country. The output of this review will offer valuable data to the Ministry of Health,
52 315 policymakers, and concerned bodies which work on eliminating trachoma infection in

54 316 the country. Trachoma infection is highly prevalent based on this review and it
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underlines the need for improved prevention and control strategies for one of the

Neglected tropical diseases in Ethiopia.

List of Abbreviations CI: Confidence interval; NTD: Neglected tropical disease;
PRISMA: Preferred reporting items for systematic review and meta-analysis; SAFE:
Surgery for Trichiasis, Antibiotics, Face Washing and Environmental improvement
strategy; SDG: Sustainable development goal; SNNPR: South Nation and Nationalities
people; WHO: World Health Organization.

Acknowledgment: We are indebted to all the researchers whose studies were included
in this study.

Contributors: Conceptualization: YSA, TMK, GAK; Data curation: YSA, TMK, GAK,
MMK, AYG; Investigation: YSA, AAL, AGE; Methodology: YSA, TMK, GAK, KEH,;
Software: YSA, GAK, TMK; Validation: YSA, MMK, GAK, AYG; Writing: YSA, TMK,
GAK; Writing — review and editing: All the authors read and approve the manuscript.

Funding: No specific funding for this work has been received by the authors

Competing interest: The review was conducted without any personal or financial
relationship that could lead to conflict.

Patient and Public involvement: The public/patient was not involved in the design,
conduct, reporting, or dissemination plans of this review.

Patient consent for publication: Not applicable
Ethical approval: Not applicable

Data Availability: All associated data and supporting information are included in this
systematic review and meta-analysis.

Reference
1. Organization) WWH. Trachoma. Factsheet Switherland,Geneva2022.
2. Mestin A. Assessing the prevalence of active trachoma among young children in relation

to the implementation of SAFE strategy in Ebinat and East Belesa Woreda, Northwest Ethiopia:
Addis Ababa University; 2005.

3. Solomon AW, Organization WH, Initiative IT. Trachoma control: a guide for programme
managers: World Health Organization; 2006.

17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 36

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘0T aunc uo /wod fwg uadolway/:dny wouj pspeojumod 2oz AINC TT U0 £29620-£20Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG


http://bmjopen.bmj.com/

Page 19 of 36 BMJ Open

1

2

2 347 4. Center C. Women and trachoma: Achieving gender equity in the implementation of
5 348  SAFE. The Carter Center. 2009.

6 349 5. Habtamu E, Wondie T, Aweke S, Tadesse Z, Zerihun M, Zewdie Z, et al. Trachoma and
7 350 relative poverty: a case-control study. PLoS neglected tropical diseases. 2015;9(11):e0004228.

8 351 6. Smith JL, Flueckiger RM, Hooper PJ, Polack S, Cromwell EA, Palmer SL, et al. The
9 352  geographical distribution and burden of trachoma in Africa. PLoS neglected tropical diseases.
}? 353 2013;7(8):¢2359.

1, 354 T Basha GW, Woya AA, Tekile AK. Prevalence and risk factors of active trachoma among

13 355  primary school children of Amhara Region, Northwest Ethiopia. Indian Journal of
14 356  Ophthalmology. 2020;68(5):750.

15 357 8. Mohamed H, Weldegebreal F, Mohammed J, Gemechu A. Trachoma and Associated
16 358  Factors among School Age Children 4-9 Years in Dire Dawa Administration, Eastern Ethiopia.
17" 359  East African Journal of Health and Biomedical Sciences. 2019;3(2):45-54.

360 9. Organization WH. WHO Alliance for the Global Elimination of Trachoma by 2020:
20 361  progress report on elimination of trachoma, 2018. Weekly epidemiological record.
21 362 2019;94(29):317-28.

22 363 10. (MOH) FMoH. Second edition of Neglected Tropical Diseases Master Plan 2015/2016.
23 364  Addis Ababa,Ethiopia2016.

24 365 11.  Abebe TA, Tucho GT. The impact of access to water supply and sanitation on the
2> 366 prevalence of active trachoma in Ethiopia: A systematic review and meta-analysis. PLoS
367 Neglected Tropical Diseases. 2021;15(9):e0009644.

2g 368 12 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The
29 369 PRISMA 2020 statement: an updated guideline for reporting systematic reviews. International
30 370 journal of surgery. 2021;88:105906.

31 371 13.  Modesti P, Reboldi G, Cappuccio F. Newcastle-Ottawa Quality Assessment Scale
32 372 (adapted for cross sectional studies). PLoS One. 2016;11(1):e0147601.

373  14. Mekonnen J, Kassim J, Ahmed M, Gebeyehu N. Prevalence of active trachoma and
35 374  associated factors among children 1-9 years old at Arsi Negele Town, West Arsi Zone, Oromia
36 375 Regional State, Southern Ethiopia. Plos one. 2022;17(10):¢0273808.

37 376 15 Oswald WE, Stewart AE, Kramer MR, Endeshaw T, Zerihun M, Melak B, et al. Active
38 377 trachoma and community use of sanitation, Ethiopia. Bulletin of the World Health Organization.
39 378 2017;95(4):250.

40379 16.  Antench ZA, Getu WY. Prevalence of active trachoma and associated risk factors among
380 children in Gazegibela district of Wagehemra Zone, Amhara region, Ethiopia: community-based
43 381  cross-sectional study. Tropical diseases, travel medicine and vaccines. 2016;2(1):1-7.

44 382 17. Asres M, Endeshaw M, Yeshambaw M, Muluken A. Prevalence and risk factors of active
45 383 trachoma among children in Gondar Zuria District North Gondar, Ethiopia. Prev Med.
46 384  2016;1(1):5.

47 385 18. Emerson PM, Ngondi J, Biru E, Graves PM, Ejigsemahu Y, Gebre T, et al. Integrating an
48 386  NTD with one of “the big three”: combined malaria and trachoma survey in Amhara Region of
387  Ethiopia. PLoS neglected tropical diseases. 2008;2(3):e197.

51 388 19. Ferede AT, Dadi AF, Tariku A, Adane AA. Prevalence and determinants of active
52 389 trachoma among preschool-aged children in Dembia District, Northwest Ethiopia. Infectious
53 390 diseases of poverty. 2017;6(1):1-7.

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘0T aunc uo /wod fwg uadolway/:dny wouj pspeojumod 2oz AINC TT U0 £29620-£20Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

57 18

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435

BMJ Open

20. Gedefaw M, Shiferaw A, Alamrew Z, Feleke A, Fentie T, Atnafu K. Current state of
active trachoma among elementary school students in the context of ambitious national growth
plan: The case of Ethiopia. Health. 2013;2013.

21. Genet A, Dagnew Z, Melkie G, Keleb A, Motbainor A, Mebrat A, et al. Prevalence of
active trachoma and its associated factors among 1-9 years of age children from model and non-
model kebeles in Dangila district, northwest Ethiopia. Plos one. 2022;17(6):¢0268441.

22. Golovaty I, Jones L, Gelaye B, Tilahun M, Belete H, Kumie A, et al. Access to water
source, latrine facilities and other risk factors of active trachoma in Ankober, Ethiopia. PLoS
One. 2009;4(8):e6702.

23. Ketema K, Tiruneh M, Woldeyohannes D, Muluye D. Active trachoma and associated
risk factors among children in Baso Liben District of East Gojjam, Ethiopia. BMC public health.
2012;12(1):1-7.

24. Nigusie A, Berhe R, Gedefaw M. Prevalence and associated factors of active trachoma
among childeren aged 1-9 years in rural communities of Gonji Kolella district, West Gojjam
zone, North West Ethiopia. BMC research notes. 2015;8(1):1-9.

25. NIGUSU B. PREVALENCE OF CLINICALLY ACTIVE TRACHOMA AND
ASSOCIATED FACTORS AMONG ONE-TO-NINE-YEAR-OLD CHILDREN IN
TARMABER DISTRICT, AMHARA REGION, ETHIOPIA 2022.

26. Shiferaw D, Moges HG. Risk factors for active trachoma among children aged 1-9 years
in Maksegnit town, Gondar Zuria District, Northwest Ethiopia. Risk. 2013;2(3):202-6.

27. Shimelash A, Alemayehu M, Dagne H, Mihiretie G, Lamore Y, Tegegne E, et al.
Prevalence of active trachoma and associated factors among school age children in Debre Tabor
Town, Northwest Ethiopia, 2019: a community based cross-sectional study. Italian Journal of
Pediatrics. 2022;48(1):1-9.

28. Tadesse B, Worku A, Kumie A, Yimer SA. The burden of and risk factors for active
trachoma in the North and South Wollo Zones of Amhara Region, Ethiopia: a cross-sectional
study. Infectious diseases of poverty. 2017;6(1):1-12.

29. Ayelgn K, Guadu T, Getachew A. Low prevalence of active trachoma and associated
factors among children aged 1-9 years in rural communities of Metema District, Northwest
Ethiopia: a community based cross-sectional study. Italian Journal of Pediatrics. 2021;47(1):1-8.
30. Adera TH, Macleod C, Endriyas M, Dejene M, Willis R, Chu BK, et al. Prevalence of
and risk factors for trachoma in Southern Nations, Nationalities, and Peoples’ Region, Ethiopia:
results of 40 population-based prevalence surveys carried out with the Global Trachoma
Mapping Project. Ophthalmic epidemiology. 2016;23(sup1):84-93.

31. Admassu F, Bayu S, Bejiga A, Amare B. Active trachoma two years after three rounds of
azithromycin mass treatment in Cheha district Gurage zone, Southern Ethiopia. BMC pediatrics.
2013;13:1-5.

32. Admasu W, Hurissa B, Benti A. Prevalence of trachoma and associated risk factors
among Yello elementary school students. Loma Woreda, Dawro zone, Ethiopia J Nurs Care.
2015;1:2167.

33. Alemayehu W, Melese M, Fredlander E, Worku A, Courtright P. Active trachoma in
children in central Ethiopia: association with altitude. Transactions of the Royal Society of
Tropical Medicine and Hygiene. 2005;99(11):840-3.

34, Kedir S, Lemnuro K, Yesse M, Abdella B, Muze M, Mustefa A, et al. Prevalence and
Factors Associated with Active Trachoma among Children 1-9 years of Age in the Catchment

19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20 of 36

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘0T aunc uo /wod fwg uadolway/:dny wouj pspeojumod 2oz AINC TT U0 £29620-£20Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG


http://bmjopen.bmj.com/

Page 21 of 36 BMJ Open

436  Population of Tora Primary Hospital, Silte zone, Southern Ethiopia, 2020. The Open
437  Ophthalmology Journal. 2021;15(1).

438  35.  Mehari ZA. Pattern of childhood ocular morbidity in rural eye hospital, Central Ethiopia.
439  BMC ophthalmology. 2014;14(1):1-6.

440  36. Mengistu K, Shegaze M, Woldemichael K, Gesesew H, Markos Y. Prevalence and
9 441  factors associated with trachoma among children aged 1-9 years in Zala district, Gamo Gofa
19 442 Zone, Southern Ethiopia. Clinical Ophthalmology. 2016:1663-70.

443 37, WoldeKidan E, Daka D, Legesse D, Laelago T, Betebo B. Prevalence of active trachoma
13 444  and associated factors among children aged 1 to 9 years in rural communities of Lemo district,
14 445  southern Ethiopia: community based cross sectional study. BMC infectious diseases. 2019;19:1-
15 446 8.

16 447  38. Alambo MM, Lake EA, Bitew Workie S, Wassie AY. Prevalence of active trachoma and
17 448  associated factors in Areka Town, south Ethiopia, 2018. Interdisciplinary Perspectives on
449  Infectious Diseases. 2020;2020.

20 450  39. Bero B, Macleod C, Alemayehu W, Gadisa S, Abajobir A, Adamu Y, et al. Prevalence of
21 451  and risk factors for trachoma in Oromia regional state of Ethiopia: results of 79 population-based
22 452 prevalence surveys conducted with the global trachoma mapping project. Ophthalmic
23 453  epidemiology. 2016;23(6):392-405.

24 454 40. Kassim K, Kassim J, Aman R, Abduku M, Tegegne M, Sahiledengle B. Prevalence of

oNOYTULT D WN =

;2 455  active trachoma and associated risk factors among children of the pastoralist population in
57 456 Madda Walabu rural district, Southeast Ethiopia: a community-based cross-sectional study.

2g 457  BMC infectious diseases. 2019;19(1):1-7.

29 458 41, Yalew KN, Mekonnen MG, Jemaneh AA. Trachoma and its determinants in Mojo and
30 459  Lume districts of Ethiopia. The Pan African Medical Journal. 2012;13(Suppl 1).

31 460  42. Mesfin MM, de la Camera J, Tareke 1G, Amanual G, Araya T, Kedir AM. A community-
32 461 based trachoma survey: prevalence and risk factors in the Tigray region of northern Ethiopia.
462  Ophthalmic epidemiology. 2006;13(3):173-81.

35 463 43, Reda G, Yemane D, Gebreyesus A. Prevalence and associated factors of active trachoma
3¢ 464 among 1-9 years old children in Deguatemben, Tigray, Ethiopia, 2018: community cross-
37 465  sectional study. BMC ophthalmology. 2020;20(1):1-9.

38 466  44. Sherief ST, Macleod C, Gigar G, Godefay H, Abraha A, Dejene M, et al. The prevalence
39 467  of trachoma in Tigray Region, Northern Ethiopia: results of 11 population-based prevalence
40 468  surveys completed as part of the global trachoma mapping project. Ophthalmic epidemiology.
469  2016;23(sup1):94-9.

43 470 45 Negash K, Macleod C, Adamu Y, Ahmed M, Ibrahim M, Ali M, et al. Prevalence of
44 471  trachoma in the Afar Region of Ethiopia: results of seven population-based surveys from the
45 472 Global Trachoma Mapping Project. Ophthalmic epidemiology. 2018;25(sup1):3-10.

46 473  46. Duale AB, Negussu Ayele N, Macleod CK, Kello AB, Eshetu Gezachew Z, Binegdie A,
47 474 et al. Epidemiology of trachoma and its implications for implementing the “SAFE” strategy in
48 475  Somali Region, Ethiopia: results of 14 population-based prevalence surveys. Ophthalmic
476  epidemiology. 2018;25(sup1):25-32.

51 477  47. Assefa N, Roba AA, Abdosh T, Kemal J, Demissie E. Prevalence and factors associated
52 478  with trachoma among primary school children in Harari region, eastern Ethiopia. Ophthalmology
53 479  Research: An International Journal. 2017;7(3):0OR. 37212.

54 480 48. Abashawl A, Macleod C, Riang J, Mossisa F, Dejene M, Willis R, et al. Prevalence of
5> 481  trachoma in Gambella Region, Ethiopia: results of three population-based prevalence surveys

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘0T aunc uo /wod fwg uadolway/:dny wouj pspeojumod 2oz AINC TT U0 £29620-£20Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

57 20

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523

524
525

BMJ Open

conducted with the Global Trachoma Mapping Project. Ophthalmic epidemiology.
2016;23(supl):77-83.

49, Adamu Y, Macleod C, Adamu L, Fikru W, Kidu B, Abashawl A, et al. Prevalence of
trachoma in Benishangul Gumuz Region, Ethiopia: results of seven population-based surveys
from the global trachoma mapping project. Ophthalmic epidemiology. 2016;23(sup1):70-6.

50. Berhane Y, Worku A, Bejiga A, Adamu L, Alemayehu W, Bedri A, et al. National survey
on blindness, low vision and trachoma in Ethiopia: Methods and study clusters profile. Ethiopian
Journal of Health Development. 2007;21(3):185-203.

51. Alemayehu M, Koye DN, Tariku A, Yimam K. Prevalence of active trachoma and its
associated factors among rural and urban children in Dera Woreda, Northwest Ethiopia: a
comparative cross-sectional study. Biomed research international. 2015;2015.

52. Belsti Y, Fekadu SA, Assem AS. Active trachoma prevalence and its associated factors
among children aged 1-9 years in rural residents of Lare District, Southwest Ethiopia.
International Journal of Ophthalmology. 2021;14(11):1756.

53. Ejigu M, Kariuki MM, Ilako DR, Gelaw Y. Rapid trachoma assessment in kersa district,
Southwest Ethiopia. Ethiopian journal of health sciences. 2013;23(1):1-9.

54, Miller HA, Lopez de Mesa CB, Talero SL, Meza Cardenas M, Ramirez SP, Moreno-
Montoya J, et al. Prevalence of trachoma and associated factors in the rural area of the
department of Vaupés, Colombia. Plos one. 2020;15(5):€0229297.

55. Kilangalanga J, Ndjemba JM, Uvon PA, Kibangala FM, Mwandulo J-LSB, Mavula N, et
al. Trachoma in the Democratic Republic of the Congo: results of 46 baseline prevalence surveys
conducted with the Global Trachoma Mapping Project. Ophthalmic epidemiology.
2018;25(sup1):192-200.

56. Alada JJ, Mpyet C, Florea VV, Boisson S, Willis R, Bakhtiari A, et al. Prevalence of
Trachoma in Kogi State, Nigeria: results of four local government area-level surveys from the
global trachoma mapping project. Ophthalmic epidemiology. 2018;25(sup1):33-40.

57.  Baayenda G, Mugume F, Turyaguma P, Tukahebwa EM, Binagwa B, Onapa A, et al.
Completing Baseline Mapping of Trachoma in Uganda: Results of 14 Population-Based
Prevalence Surveys Conducted in 2014 and 2018. Ophthalmic epidemiology.
2018;25(sup1):162-70.

58. Brito CMGd, Medeiros ZMd, Barbosa CC, Montarroyos UR, Ferraz C, Vieira MdT, et al.
Prevalence of trachoma in Pernambuco State, Brazil (2014-2015). Revista do Instituto de
Medicina Tropical de Sao Paulo. 2021;63.

59. Nasieku L, Mutai J, Muthami L, Karanja S. Determinants of active trachoma among
children aged 1-9 years in Ol Donyo Nyokie location, Kajiado County, Kenya. African Journal
of Health Sciences. 2017;30(2):77-86.

60. Edwards T, Smith J, Sturrock HJ, Kur LW, Sabasio A, Finn TP, et al. Prevalence of
trachoma in Unity State, South Sudan: results from a large-scale population-based survey and
potential implications for further surveys. PLoS neglected tropical diseases. 2012;6(4):e1585.

61. Géopogui A, Badila CF, Baldé¢ MS, Nieba C, Lamah L, Reid SD, et al. Baseline trachoma
prevalence in Guinea: Results of national trachoma mapping in 31 health districts. PLoS
neglected tropical diseases. 2018;12(6):e0006585.

21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 36

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘0T aunc uo /wod fwg uadolway/:dny wouj pspeojumod 2oz AINC TT U0 £29620-£20Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG


http://bmjopen.bmj.com/

Page 23 of 36

BMJ Open

of studies via and registers | [ \dentification of studies via other methods
9 Records identified from:
‘I O 3 PubMed /Medline (n=159) Records removed before
jaogle Scholar (n=109
g s““é 5!‘:]‘“’ (n=109) screening: Records identified from:
-I -I g \:S;:I:)}(::cncz: P | Duplicate records Citation searching (n =8)
8 | | African journal Online removed (n =340}
‘| 2 = || =15
14 Records screened Records excluded
(n=113) (n=340)
l v
16 Reports sought for r i Reports sought for Reports not
o | | rewieval > fﬁ‘;g‘ not retrieve retrieval ¥ retrieved
17 § (n=113) (n=68) n=8) (n=0)
1 8 @ l L]
Reports assessed for Reports assessed for Reports
1 9 (e\lg_\:;my | Repons excluded: eligibility | excluded:
n743) Different outcome (n =1) (n=8) (n=0)
20 Inconsistent result (n =2)
3 || Studies included in review
23 3 || m=2)
K Reports of included studies
2 4 = || m=42)
25 Figure 1 PRISMA flow diagram of screened articles and the selection process of studies on pooled prevalence of trachoma infection among 1-9 years

of age children in Ethiopia,2023

Figure 1 PRISMA flow diagram of screened articles and the selection process of studies on the pooled
prevalence of trachoma among 1-9 years of age children in Ethiopia, 2023

32 297x210mm (300 x 300 DPI)

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘0T aunc uo /wod fwg uadolway/:dny wouj pspeojumod 2oz AINC TT U0 £29620-£20Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open
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References Publication ES (95% CI) Weight
Genet et.al 2022 . " 6.10 (4.3, 7.87) 2.41
Mekonnen etal 2022 —— 21.91(15.83,27.99) 225
Nugusu et.al 2022 * ! 15.80 (13.16, 18.44) 2.39
Shimelash etal 2022 - 9.90 (6.95,12.85) 238
Belsti etal 2021 - 21.60 (18.33, 24.87) 2.37
Kessete etal 2021 * 11.80 (9.49,14.11) 240
Kedir et.al 2020 - 29.40 (25,63, 33.17) 235
Reda et.al 2020 - 21,50 (17,91, 25.09) 2.36
Woldekidan et.al 2019 * 15.20 (12.26, 18.14) 2.38
Kemal et.al 2019 - 22.00(17.97, 26.03) 2.34
Alambo et.al 2018 [ 37.90 (33.97, 41.83) 2.35
Duale et.al 2018 . 15.00 (14.54, 15.46) 2.42
Megash et.al 2018 . 9.60 (8.88,10.32) 242
Assefa etal 2017 * ! 1.30 (0.76, 1.84) 242
Ferede et.al 2017 - 18.20 (15.30, 21.10) 2.38
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Tadesse etal 2017 - 21.60 (19.41,23.79) 240
Abashawletal 2016 L 17.20 (15.90, 18.50) 2.42
Adamu etal 2016 . 8.30 (7.67,8.93) 242
Adera etal 2016 . 28.30 (27.86, 28.74) 2.42
Anteneh etal 2016 - - 52,40 (48.41,56.39) 2.35
Asres etal 2016 L 12.10 (946, 14.74)  2.39
Bero etal 2016 * 23.40 (22.99, 2381) 2.42
Mengistu etal 2016 L. 36,70 (32,88, 40.52) 2.35
Sadik etal 2016 . 26.70 (25.83, 27.57) 242
Admasuetal 2015 —-— 22.90(17.86, 27.94) 230
Alemayehu etal 2015 - 15.60 (12.85, 18.35) 2.39
Nigussie etal 2015 - 2310 (19.78, 2642) 237
Mehari et.al 2014 . | 6.40 (4.63,8.17) 2.41
Admassu etal 2013 - 22.80 (19.83,25.77) 2.38
Ejigu et.al 2013 - 25.20 (20.33, 30.07) 2.31
Gedefaw etal 2013 - 12.00 (8.85,15.15)  2.38
Shiferaw etal 2013 - 23.80(18.73, 27.87) 234
Ketema et.al 2012 - 24.10 (21.12, 27.08) 238
Kassahun etal 2012 - 22,50 (18.56, 26.44) 235
Golovatyetal 2009 ! - 53.90 (49.56, 58.24) 2.33
Emerson etal 2008 L. 3270 (31.46,33.94) 242
Brhane etal 2007 - . 40,10 (38.10,41.10) 242
Mesfin et al 2006 ! * 59.20 (56.73, 61.67) 2.39
Alemayehu etal 2005 ! . 56,50 (54.66, 58.34) 241
Mesfin etal 2005 - - 42,40 (38,65, 45.15) 2.39
Mohammed etal 2005 - 3370(3048,3692) 2.37
Overall (l-squared = 99.8%, p = 0.000) é 24.01(20.61, 27.40) 100.00
NOTE: Weights are from random effects analysis 1I r T
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Figure 3. Leave-one sensitivity analysis on the studies included in pooled
prevalence of trachoma among 1-9 years of age children in Ethiopia, 2023
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< U
2 @ 3
3 = 3
ad Section and ST :"v?::z?t:m

i ecklist item
o Topic is reported
6 a o
7| TITLE = o
8| Title 1 | Identify the report as a systematic review. c 1
9| ABSTRACT e
19 Abstract 2 | See the PRISMA 2020 for Abstracts checklist. S e p
1T'INTRODUCTION TERN
1f Rationale 3 | Describe the rationale for the review in the context of existing knowledge. %?D 1~ 3-4
1; Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. ; E’é 0
14 METHODS Xc9
16 Eligibility criteria Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. % g E 7
17 Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consult@ %og‘tientify studies. Specify the [0
18§ sources date when each source was last searched or consulted. 533
19 Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used.g. ’FE = 0
2 Selection process Specify the methods used to decide whether a study met the inclusion criteria of the review, including how man‘gﬁ\é’vﬁwers screened each record |7
2] and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in %e process.
;‘ Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each épo@, whether they worked 7
1 process independently, any processes for obtaining or confirming data from study investigators, and if applicable, detail%of dBitomation tools used in the

24 process. S o
2] Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with e‘Ech‘ﬁutcome domain in each 7
;( study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which rgsultg to collect.
24 10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, fl.ﬁﬁdir@ sources). Describe any 7
9 assumptions made about any missing or unclear information. = 2
3E Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, hovg.macﬁy reviewers assessed each [7
3 assessment study and whether they worked independently, and if applicable, details of automation tools used in the process>
37 Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or prese@ati% of results. 15
33 Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study@)te@antion characteristics and [
34 methods comparing against the planned groups for each synthesis (item #5)). ® ]
3] 13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing sumr@ry statistics, or data 7
34 conversions. e
37 13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. E
g; 13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was perérmed, describe the 9
4& model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. &
41 13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analys_'g, meta-regression). 15
4] 13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. g 16
43 Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biaseé. 15
44 assessment %
45 FOr peer review only - hitp://bmjopen.omj.com/site/about/guidelmnes.xntmi =
46
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Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
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i ecklist item

o Topic is reported
6 "RESULTS & o
/ Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to t_ﬁe rramber of studies included in |10
2 the review, ideally using a flow diagram. c c_.

(7. unl E
1 16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they wei® §x€ uded. 10
11 Study 17 | Cite each included study and present its characteristics. %‘g % 10
17 Characteristics zo®
13 Risk of bias in 18 | Present assessments of risk of bias for each included study. g‘;ﬁ g 8
14 studies § " =
13 Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an gfts estimate and its precision 8
16 individual studies (e.g. confidence/credible interval), ideally using structured tables or plots. =5
171 Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. oy S g 8
15 syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary @rﬁate and its precision (e.g. [
19 confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the directi n_gthe effect.
5(1 20c | Present results of all investigations of possible causes of heterogeneity among study results. a = g i
2] 20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. > ; 16
23 Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis as@ss&i. i
24 Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. % o P
23 evidence e 3
2¢ DISCUSSION 5 o
27 Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 3 2 17
25} 23b | Discuss any limitations of the evidence included in the review. 3 > 18
;( 23c | Discuss any limitations of the review processes used. E S 18
3 23d | Discuss implications of the results for practice, policy, and future research. § 2 18
33 OTHER INFORMATION > =
33 Registration and 24a | Provide registration information for the review, including register name and registration number, or state that th@ev@w was not registered. 18
34 protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. _EB E{I 11
33 24c | Describe and explain any amendments to information provided at registration or in the protocol. 3; 11
g( Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the ré/iew. 13
34 Competing 26 | Declare any competing interests of review authors. (c_; 13
3 interests =
4( Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; da@ extracted from included 13
41 data, code and studies; data used for all analyses; analytic code; any other materials used in the review. L
43 other materials =)
43 o
44 From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systemat@'rewews BMJ 2021;372:n71. doi:
45 10.1136/bmj.n71 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
46 For more information, visit:
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Medline searching strategy

iupplemental Table 2: Full searching strategy by databases for the pooled prevalence of trachom
4
5
6
7
8
9

exp trachoma infections

1
10
1 2 Trachoma
g 3 (Trachoma or trachoma infections).tw.
1“;' 4 (Trachoma and children (prev* or magn*)).tw.
16 5 (Trachoma * or trachoma infections * or children).tw.
17
18 6 Or/1-5
19
20 7 Prevalence
;; 8 (Trachoma infections * or children’s™).tw.
23 9 Or/7-8
24
25 10 Ethiopia, sub-Saharan, Africa
26
27 11 (East* Africa* or "Horn of Africa*" or ethiopia* or Addis Ababa* or
;g Afar* or Semera* or Amhara* or Bahir Dar* or Benishangul-
30 Gumuz* or Asosa* or Dire Dawa* or Gambela* or Harar* or
31
32 Oromia* or Somali* or Jijiga* or Hawassa* or Tigray* or Meke'ele*
2431 or "Southern Nations Nationalities and peoples region" or
:2 SNNPR).tw.
37 12 Or/10-11
38
39 13 6 and 9 and 12
40
41
42
43
44
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Pub med searching strategy

oNOYUL D~ WN

(((( Trachoma OR active Trachoma OR Trachoma Infections OR
Prevalence OR Children))))

((east africa OR “Horn of Africa” OR ethiopia OR addis ababa OR afar
OR semera OR amhara OR bahir dar OR benshangul gumz OR asosa
OR dire dawa OR gambella OR harar OR oromiya OR Somali OR jijiga
OR hawassa OR tigray OR meke’le OR “southern nations nationalities
and peoples region) NOT Medline[sb])” LIMITED to English

3

1 AND 2

19
§$/eb of Science searching strategy

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

(( Trachoma or Active Trachoma or Trachoma Infection ) AND ((Prevalence
* or Children* ) OR (Trachoma/1 (prev* or children* )))

(east* Africa* or "Horn of Africa*™ or ethiopia* or Addis Ababa* or Afar* or
Semera* or Amhara* or Bahir Dar* or Benishangul-Gumuz* or Asosa* or
Dire Dawa* or Gambela* or Harar* or Oromia* or Somali* or Jijiga* or
Hawassa* or Tigray* or Meke'ele* or "Southern Nations Nationalities and

peoples region" or snnpr))

1 AND 2;

Limited by language (English) and countries/territories (to Ethiopia)
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pus searching strategy

1 ALL ((Trachoma* OR Active Trachoma* OR Trachoma Infections) OR
(Trachoma W/1 (Preva®* OR Children*)) OR Trachoma OR Active
Trachoma OR “Trachoma infection”)

2 ALL (Prevalence* OR “Children*”)

ALL (ethiopia OR addis ababa OR oromiya OR afar OR tigray OR
amhara OR afar OR harar OR benshangul gumz OR Somali OR OR

gambella OR dire dawa OR “southern nations nationalities and peoples

region OR snnpr)
4 1 AND 2 AND 3; Limited to country, Ethiopia AND Subject area
medicine/sociology/psychology AND English
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Supplemental Table 4: Univariate meta-regression of factors related to the heterogeneity on the p

Variables Coefficient 95% ClI P-value
Year of Publication | -1.83 -2.54t0-1.10 0.00
Region 1.23 -1.19-3.66 0.30
Sample Size -.000 -.00t0 0.00 0.49

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ol

"salfojouyoal Jejiwis pue ‘Buiurel) v ‘Buiuiw elep pue 1xa) 0] pae|al sasn 1oj Bulpnjoul ‘1yBlAdo®Aqg palo

* (s3gv) Inauadns juswaublasug

| ap anbiydeibolqig souaby e GZoz ‘0T aunc uo /wod fwa uadolway/:dny wol) papeojumod v20zZ AINC TT uo 8296L0-SZOZ-U9ngJCI/98T

Page 36 of 36

prevalence of trachoma


http://bmjopen.bmj.com/

Page 37 of 36

oNOYTULT D WN =

25

26
Supplemental Figure 1: Funnel plot depicting publication bias of studies reporting the pooled prev

28

BMJ Open

Funnel plot with pseudo 95% confidence limits

of age children in Ethiopia, 2023
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

logpr

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

10

‘sa1bojouyoal Jejiwishue ‘Bururess |y ‘Buiuiw eIEP pUE 1X8] 0] pPate|al sasn 1oy Buipnjoul ‘1ybriAdos Aq pa1o

:dny wouy papeojumoq 20z AInC TT U0 £296.0-€202-uadolwa/9eT

* (s3gv) Inauadns juswaublasug

| @p anbiydeuiboiqig aouaby e Gzog ‘0T aunc uo /ﬁOO'[luq'uado[qu//

e

e of trachoma among 1-9 years


http://bmjopen.bmj.com/

BMJ Open

BM) Open

Prevalence of active trachoma among 1-9 years of age
children in Ethiopia: a systematic review and meta-analysis

Journal:

BMJ Open

Manuscript ID

bmjopen-2023-079623.R1

Article Type:

Original research

Date Submitted by the
Author:

20-Mar-2024

Complete List of Authors:

Asgedom, Yordanos; Wolaita Sodo University, Epidemiology; Wolaita
Sodo University

Melaku , Tsegaye; Jimma University, Institute of Health

Gebrekidan, Amanuel; Wolaita Sodo University, School of Public Health
Meskele , Mengistu ; Wolaita Sodo University, School of Public Health
Asnake, Gedeon; Hawassa University, Midwifery

Alemu, Afework; Wolaita Sodo University, medicine

Efa, Amelework; SNNPR, Medicine

Haile, Kirubel; Wolaita Sodo University, Nursing

Kassie, Gizachew ; Wolaita Sodo University

<b>Primary Subject
Heading</b>:

Ophthalmology

Secondary Subject Heading:

Infectious diseases

Keywords:

Systematic Review, Meta-Analysis, EPIDEMIOLOGY, Infection control <
INFECTIOUS DISEASES, Public health < INFECTIOUS DISEASES,
Paediatric ophthalmology < OPHTHALMOLOGY

SCHOLARONE™
Manuscripts

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saiIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloaloid

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘0T aunc uo /wod fwg uadolway/:dny wouj pspeojumod 2oz AINC TT U0 £29620-€20Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG


http://bmjopen.bmj.com/

Page 1 of 37

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug

e

" e


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/

oNOYTULT D WN =

10

11

12

13

14

15

16

17

18

19

20

BMJ Open

Prevalence of active trachoma among 19 years of age children in Ethiopia: a

systematic review and meta-analysis

Yordanos Sisay', Tsegaye Melaku? Amanuel Yosefd, , Mengistu Meskele*, Gedeon

Asnake % Afework Alemu ¢, Amelework Gonfa 7, Kirubel Eshetu 8, Gizachew Ambaw 1
.9 Department of Epidemiology, Wolaita Sodo University, SNNPR, Ethiopia
2 |Institute of Health, Jimma University, Oromia, Ethiopia
3.4 Schools of Public Health, Wolaita Sodo University, SNNPR, Ethiopia
5 School of Nursing and Midwifery, Hawassa University, Sidama, Ethiopia
6.7 School of Medicine, Wolaita Sodo University, SNNPR, Ethiopia
8 School of Nursing, Wolaita Sodo University, SNNPR, Ethiopia
*Correspondence:
Corresponding Author

yordusisay@gmail.com/yordanos.sisay@wsu.edu.et

Keywords: Trachoma, Children, Systematic review, Meta-analysis, Ethiopia

1

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 37

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘0T aunc uo /wod fwg uadolway/:dny wouj pspeojumod 2oz AINC TT U0 £29620-£20Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG


mailto:yordusisay@gmail.com/yordanos.sisay@wsu.edu.et
http://bmjopen.bmj.com/

Page 3 of 37 BMJ Open

2 <
3 au Abstract :
Z 22  Objective: To determine the pooled prevalence of active trachoma among 1-9 years of é
7 23 children in Ethiopia. %
?o 24  Design: A systematic review and meta-analysis was employed in accordance with the o ﬁ
:; 25  Preferred Reporting ltems for Systematic Reviews. % E
<

12 26 Data sources: Medline/PubMed, Scopus, web of science, African journal of online (AJOL) %‘L %
12 27 and Google scholar databases were systematically explored to find studies published in é E
1% 28 English until July 2023, E: §
5 2

;g 29 Eligibility criteria: The following criteria: (1) Condition (Co): Studies examined the % %
E; 30 prevalence of trachoma among children (1-9) years old; (2) Context (Co): Studies ‘§ E
;i 31 conducted in Ethiopia; (3) Population (Pop): Studies that were done among children (1-9 éé”g
;Z 32 vyears); (4) Study type: Observational studies; (5) Language: Studies published in English. %%E
3573 33 Data extraction and synthesis: The data was extracted using a Microsoft Excel §§ g
;g 34  spreadsheet. DerSimonian-Laird Random effect model was used to estimate the pooled %%’g
g; 35 prevalence of active trachoma among 1-9 years of age children. Cochrane Q-test and 12 §§§
33 36 statistics were used across studies to assess heterogeneity. To identify possible %g%
§§ 37 publication bias Egger’s test was performed. g@é
36 @ 3
;73 38  Primary outcome: Prevalence of active trachoma. § ;gb
33 39 Results: Overall, a total of forty-two articles with 235,005 study participants were included é é’
j; 40 in the final analysis. The estimated pooled prevalence of active trachoma using random % g
ji 41  effect model was 24% (95% CI: 20-27%). The sub-group analysis by region revealed the 95? é
45 42 highest prevalence of trachoma was 36% (95% CIl: 13-58%) in Tigray region and g 3
j? 43 publication year revealed the prevalence of trachoma is decreasing from 32% to 19% after § g
o 44 2015, 5
50 Z
51 45 Conclusion: In this review, the pooled prevalence of active trachoma was found to be g
§§ 46  high in Ethiopia compared to World health Organization (WHO) threshold level. This %
gg 47  underscores the need for increased focus on high-risk age groups to decrease trachoma E:
g? 48  and to achieve elimination of trachoma from the country by 2030. E:T
58 2 o
59 &
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Strength and Limitations of this study

&=

&

&=

&

It follows the recommended updated PRISMA guidelines

We also rigorously searched the literature in different databases and identified
eligible studies.

One limitation of this systematic review and meta-analysis is that it only includes
cross-sectional studies that report the proportion of trachoma cases.

This review have not assessed for associated factors.

Word count: 3285
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70 Introduction

71 Globally, trachoma is the leading infectious cause of blindness. Trachoma has been

72 named one of 20 neglected tropical diseases (NTD) by the World Health Organization

oNOYTULT D WN =

9 73 (WHO) [1, 2]. Children are the primary reservoirs of infection. Children aged 1 to 9 years
11 74 are more likely to have an active trachoma [3]. Due to their tendency for close contact with

75  others, children are frequently infected with Chlamydia trachomatis [4].

15 76  The poorest of the poor are primarily affected by trachoma [5]. The WHO 2021 report
17 77 shows that trachoma is responsible for 1.9 million people with blindness and visual
78  impairment, moreover, approximately 125 million people live in trachoma-endemic areas
20 79 worldwide[1]. Around 3.8 million cases of blinding trachoma and 27.8 million cases of
22 80 active trachoma have been reported in Africa which is one of the most affected continents
o4 81 [6]. Ethiopia has the world's highest trachoma burden, with 76.2 million people living in
82 endemic areas at risk of contracting the disease. Among Ethiopian children active
27 83 trachoma is ranged from 10.3%[7] to 74.3% [8] . For children aged 1-9 years living in
29 84 endemic areas the prevalence of Trachomatous inflammation-follicular (TF) <5% is the
85 elimination target set by WHO(3), However, the prevalence in Ethiopian children is higher
32 g6 than the target. If TF is > =5% among children aged 1-9 years SAFE strategy which

34 87 includes Antibiotics, Face washing, and Environmental Improvement (A, F, and E) is
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36 88 recommended [9]. Globally an estimated US$ 8 billion in annual product loss is attributed

89 to this disease [1].

40 90 Direct personal contact such as shared towels, flies, clothes, and fingers that interact with
42 91 the infected person’s eyes or nose is known for transmission of trachoma infection. The
92 scarcity of safe drinking water access and sanitation systems has spread Chlamydia
45 93 trachomatis infections. Corneal scarring and eyelid deformities can occur after

47 94 inflammation and recurrent infections subsequently, if not treated and eyelid inversion

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

49 95 (Entropion) and the lashes turn inward (trichiasis) occur as late complications. Trichiasis

96 and permanent damage to the cornea frequently results in irreversible blindness [1].

53 97 Eliminating trachoma by 2020 through the implementation SAFE strategy (surgery for in-

55 98 turned eyelashes, antibiotics to clear the infection, and facial cleanliness and

g? 99 environmental improvement to reduce infection transmission) was set by the WHO and
58 4
59
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other concerned organizations[1]. Ethiopia intended to eliminate trachoma through the
SAFE strategy by implementing a national trachoma action plan in 2012 and implementing
a second master plan for 2016 to 2020 [10, 11]. Despite significant development, trachoma
elimination was not met by December 2020 and it was pushed back to 2030 to align with
the Sustainable Development Goals (SDGs) [1].

Despite the fact that numerous studies have been conducted in Ethiopian children (1-9
years) to assess the prevalence of trachoma and systematic review and meta-analysis in
2019 [12]; Our reason for undergoing this systematic review and meta-analysis is many
studies have been published since then and our study aimed to address specific Stastical
limitations in the previous studies. As a result, this study aimed to deliver a comprehensive
updated nationwide prevalence of trachoma infection among children, and geographical
locations, and to assess the ongoing preventive and control measures impact in the

country.

Furthermore, the government and other concerned bodies may contribute by focusing on
preventive measures such as improving access to water and sanitation specifically in

areas of trachoma infection high prevalence.

Research Question: What is the pooled prevalence of trachoma infection among children
(1-9yrs) old in Ethiopia?

Methods

Reporting

We performed our analyses according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement [13]. The article screening was based
on the PRISMA 2020 statement, and the selection process has been shown using a
PRISMA -P flow diagram. The finding is presented using the standard PRISMA checklist
(Supplemental Table 1). The review protocol is not registered in PROSPERO.

5
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125 Search Strategy and study identification

126  To estimate the prevalence of trachoma among children (1-9) years old in Ethiopia a

127  systematic review and meta-analysis were performed. After an initial exploration of Google

oNOYTULT D WN =

9 128 Scholar, MEDLINE, and SCOPUS with limited parameters, a follow-up search was
129 conducted using all identified keywords and index terms across several databases
12130 including MEDLINE, PubMed, SCOPUS, Web of Science, and African journal
14 131  online(AJOL). All studies conducted on trachoma Prevalence among children in Ethiopia
16 132 were retrieved. The search included all articles published from database inception to July
133 31, 2023. English-language studies were only searched. Medical subject heading (MeSH)
19 134  ((((("Magnitude") OR "prevalence" OR “burden”) AND "Trachoma") OR "Eye infection" OR
21 135  “Trachomatous intense” OR “Trachomatous Follicular’)) AND Ethiopia) were used in
136  various combinations as the primary search keywords (Supplemental Table 2). During
24 137  the systematic review and meta-analysis, we followed the Preferred Reporting Items for
26 138 Systematic Reviews and Meta-Analyses (PRISMA) guidelines [13].

20 139 Eligibility Criteria
31 140 We used condition, context, and population (CoCoPop) framework for the search and

141  meta-analysis of eligibility criteria.
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35 142 Inclusion Criteria

37 143 The following criteria were used to include studies in this systematic review and meta-

39 144  analysis.

145 e Condition (Co): We include studies examined the prevalence of trachoma among
43 146 children (1-9) years old.
45 147 e Context (Co): Studies conducted in Ethiopia were included.

47 148 e Population (Pop): Studies that were done among children (1-9 years).

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

49 149 e Study type: Observational studies

150 e Language: Studies published in English were included

58 6
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Exclusion criteria

We excluded studies other than children (1-9 years) as well as with different outcome of
interest, qualitative studies, case reports, case series, review paper, conference

proceedings and abstracts.

Outcome measurement

This study aimed to gather and analyze data from various studies conducted in Ethiopia to
determine the pooled prevalence of Trachoma among children (1-9 years). We used a
systematic approach to identify the relevant studies and extract data from them. Then we
employ Stastical methods to combine the data from different studies to estimate the overall
pooled prevalence of Trachoma among children (1-9 years) in Ethiopia. Prevalence of
trachoma defined here as trachomatous inflammation follicular or Trachomatous
inflammation intense among children was the major outcome of this review. We calculated
the prevalence of trachoma in children by adjusting for the proportion of each age group
(1-year increments) with active trachoma (TF) based on the local population distribution of

1-9 year-olds from the latest census data.

Data extraction and quality assessment
The Endnote citation manager (Version X8, for Windows, Thomson Reuters, Philadelphia,

PA, USA) was used to import the retrieved studies and then duplicates were removed. Two
independent reviewers screened all the articles for eligibility criteria. Reviewers began by
screening the abstracts and titles, followed by full-text screening. The quality of the articles
was assessed by using Newcastle-Ottawa Quality Assessment Scale (adapted for cross-
sectional studies) [14]. Disagreements were resolved by a third investigator. The articles
were critically appraised by the following criteria from the tool: Representativeness of the
sample (1 score maximum), sample size (1 score maximum), non-respondent (1 score
maximum), ascertainment of exposure (2 score maximum), Comparability of outcome
based on study design (2 score maximum), outcome assessment (2 score maximum) and
Statistical analysis (1 score maximum). All the included studies assessed through the tool
with a score of 25 were included in this systematic review and meta-analysis
(Supplemental Table 3). After quality rating no study was dismissed. During our quality
assessment nineteen studies score eight, seventeen studies score seven, five studies

7
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181  score nine and one study score six out of ten. Overall, the distribution of scores in your
182  quality assessment indicates that the majority of studies were of good to high quality, with

183  only a few studies showing lower scores. Two investigators used a standardized extraction

oNOYTULT D WN =

184  format prepared in Microsoft Excel. The excel spreadsheet includes the name of the first
10 185 author, publication year, study design, region, study area, gender, sample size, number of

1, 186 cases and trachoma prevalence.
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Statistical Analysis

Data was extracted in Microsoft Excel format and analyzed using STATA software
version 16.0 (Stata Corp LLC, Texas, USA). We used forest plots to report the
estimated pooled prevalence of the study with confidence interval (Cl) to provide a
visual summary of the data. Effect sizes were expressed as a proportion with 95% CI
around the summary estimate. The data was first presented using narrative synthesis
of the included studies. We assumed no, low, medium, and high heterogeneity across
studies if the |12 values were 0%, 25%, 50%, and 75%, respectively. A meta-analysis
using a random effects model was performed to analyze the pooled prevalence with
95% confidence intervals (Cl) since significant heterogeneity was detected between
studies. The heterogeneity of each outcome measure was assessed using both X2 and
|2 statistics to determine dispersion. Meta-regression analysis was performed to
investigate the source of heterogeneity. A Funnel plot and Egger’s regression test was
conducted to assess publication bias. In addition, a leave one-out sensitivity analysis to
evaluate small study effect by excluding each study one at a time, the analysis was
performed to assess the effect of each study on the pooled prevalence of trachoma
and subgroup analysis was performed to ensure consistency of pooled results.

Statistical significance was considered at p< 0.05.

Patient and public involvement

The public/patient was not involved in the design, conduct, reporting, or

dissemination plans of this review.
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1

2

3

s 211 Results

5

6

; 212 Search results
9

10 213 Our searching strategy initially identified 453 Articles and 340 duplicates were
214 excluded by using the endnotes citation manager. Finally, 68 Studies were further
13 215 excluded after reviewing the title and abstract and then 45 articles full text was
15 216 reviewed for necessary criteria. Excluding three articles as they were not reported
17 217 outcomes of interest; finally, 42 studies that fulfilled the inclusion criteria were
218 considered for the final analysis to estimate the overall pooled prevalence of
20 219 trachoma among children (1-9 years) in Ethiopia. (Figure 1) illustrates the process of

22 220 the literature review, screening, and eligibility assessment of the study articles.

» 221 Included studies characteristics

27 222 A total of forty-two cross-sectional studies (235,006 children) were included in this
29 223 systematic review and meta-analysis (Supplemental Table 5). The spanned publication
31 224 period was from 2005 to 2023. The sample size of the included studies ranges from
33 225 178 [15] to 62869[16]. With regard to study sites, sixteen of the primary studies
34 226 included from Amhara region [2, 16-30], nine from SNNPR region [31-39] and six
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36 227 studies included from Oromia [15, 40-42], three from Tigray [43-45] respectively.
38 228 However, one study each reported from Afar[46] , Somali[47], Harari[48],Diredawa
229 [8], Gambela [49], BenshangulGumuz [50], and nationwide [51] (Table 1).

42 230

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

57 10

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

231
232

o =
T &
BMJ Open =
g 3
< 2
g 2
o
2 g
=N
«Q o
z
Table 1: Summary of 42 included studies on the pooled prevalence of trachoma agmoag 1-9 years of age
o ©
children in Ethiopia, 2023. s §
&
Publication Female e R
Author’s year Region Study Area Sample Male(n) (n) l&brﬁfgases(n) Prevalence %
D S =
2016 ] ] 2] ~
Abashawl et.al[49] Gambela Region-wide 3238 NA NA @g- S 17.2
2016 Benishangul B
Adamu et.al[50] Gumuz Region-wide 7417 3212 4205 @_% , 8.3
2016 . . o2
Adera et.al[31] SNNP Region-wide 41,155 NA NA 1531’345 28.3
Admassu et.al[32] 2013 SNNP Guragie 768 386 382 88 228
2015 -2
Admasu et.al[33] SNNP Dawro 267 113 154 % < g 22.9
2018 8>3
Alambo et.al[39] SNNP Areka 586 317 269 gﬁ = 37.9
2015 NGRS
Alemayehu et.al[52] Ambhara Dera 671 351 320 g)b" < 15.6
o
Alemayehu et.al [34] 2005 SNNP Guragie 2788 NA NA ‘E61% 56.5
55
Anteneh et.al[17] 2016 Ambhara Gazegibela 601 268 333 %5 _g 52.4
= fe
Asres et.al[18] 2016 Ambhara Gondar 586 285 301 ﬁl § 121
o
2017 . . 2 2
Assefa et.al[48] Harari Harari 1722 804 918 % i 1.3
|=)
Belsti et.al[53] 2021 Southwest Lare 610 283 327 ‘%2 Z 21.6
=
Bero et.al[40] 2016 Oromia Regionwide 41642 NA NA @44 g 23.4
2007 o o 3.
Brhane et.al[51] Nationwide Nationwide 9289 NA NA @25 o 40.1
2018 . - oD
Duale et.al[47] Somali Region-wide 23620 11462 12158 %43 o1 15
n Q
Ejigu et.al[54] 2013 Southwest Kersa 305 154 151 77 é‘; 25.2
2008 . 3
Emerson et.al[19] Ambhara Region wide 5485 NA NA 1794 8 32.7
2017 . @
Ferede et.al[20] Amhara Dembia 681 NA NA 121 = 18.2
2013 . S
Gedefaw et.al[21] Amhara Dangila 409 215 194 49 @ 12
3
=
11 o
c
®
o
®
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o
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2022 . - &
Genet et.al [22] Ambhara Dangila 704 337 367 ZE S 6.1
2009 c. D
Golovaty et.al[23] Ambhara Ankober 507 219 288 a5y 53.9
=
2012 . . Q 3
Kassahun et.al[42] Oromia Mojo 431 NA NA QO-Z o 22.5
Kedir et.al[35] 2020 SNNP Silte 561 279 282 B & 294
QS =
2019 . AN
Kemal et.al[41] Oromia Medawalebu 406 215 191 @g B 22
2021 NN
Kessete et.al[30] Ambhara Metema 752 352 400 &S o 11.8
Ketema et.al[24] 2012 Ambhara Baso Liben 792 391 401 ‘%i § 24.1
. 2014 ) =c9
Mehari et.al [36] SNNP Guragie 735 366 369 LYt 6.4
> = @
2022 . . S
Mekonnen et.al[15] Oromia Arsi Negele 178 93 85 %,9 == 21.91
o
Mengistu et.al[37] 2016 SNNP Zala 611 286 325 %ﬁ i 36.7
S s
Mesfin et.al[43] 2006 Tigray Regionwide 1526 NA NA %‘13’2 59.2
Mesfin et.al[2] 2005 Amhara Ebinet 1244 601 643 P27 % 42.4
Mohammed et.al[8] 2005 Diredawa Goro 826 438 388 %8 _‘:'3 33.7
2018 — 2. S
Negash et.al[46] Afar Regionwide 6339 NA NA 81 =. 9.6
Qo
. . 2015 " 2 9
Nigussie et.al[25] Amhara Gonji Kolella 618 353 265 ﬁiﬁ i 231
[©]
Nigusu et.al[26] 2022 Amhara Tarimaber 736 380 356 EG Z 15.8
)
Oswald et.al[16] 2017 Ambhara Region wide 62869 NA NA @35 8 9.6
= =
o
Reda et.al[44] 2020 Tigray Deguatemben 502 257 245 @8 o 21.5
Sadik et.al[45] 2016 Tigray Regionwide 10023 NA NA %76 o 26.7
W Q
Shiferaw et.al[27] 2013 Ambhara Makisegnit 420 209 211 1.00 «3; 23.8
. 2022 5
Shimelash et.al[28] Ambhara Debretabor 394 70 324 39 8 9.9
2017 o)
Tadesse et.al[29] Ambhara Wollo 1358 638 720 293 = 21.6
. 2019 =
Woldekidan et.al[38] SNNP Lemo 574 NA NA 87 « 15.2
_g
=
12 o
c
)
o
D)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



http://bmjopen.bmj.com/

oNOYTULT D WN =

234

235

236
237
238
239
240
241

242

243
244
245
246
247
248
249

250

251

252

253

254

255

256

257

BMJ Open

The pooled prevalence estimates of trachoma among

children in Ethiopia

The pooled prevalence of trachoma among children (1-9 years) in Ethiopia was
identified in 42 studies, from a total of 235,006 children, 45,711 children were infected
with trachoma. Stastically significant heterogeneity was observed (12 99.8%);
p<0.0001). There we used random effect model to estimate the pooled prevalence of
trachoma among children (1-9 years) which was 24.01 %( 95% CI: 20.67-27.40%)
(Figure 2).

Subgroup analysis

To identify the potential source of heterogeneity, a subgroup analysis was executed
based on study area (region) and publication year. Based on the subgroup analysis by
study are (region) of Ethiopia the highest prevalence of trachoma was reported in Tigray
region 35.81 (95% CI: 13.84-57.78) and followed by SNNP where 28.98 (20.14-37.82).
According to subgroup analysis by publication year the pooled prevalence of trachoma
among children was significantly different 32.53% (95%CI: 24.32-40.76) and 19.93%
(95% CI: 16.35-23.51) before 2015 and since 2015 (Table 2).

13
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Table 2: Subgroup-analysis on the pooled prevalence of trachoma infection i
among children (1-9 years) in Ethiopia, 2023 ﬁ'
Subgroups | Number of studies Prevalence (95%Cl) 12 P-value 7
Regions g
n BN

Ambhara 16 23.02(16.7,29.31) 59.5 0.001 % 2
z @

SNNPR 10 28.58 (20.14,37.82) 99.5 0.001 ; CT
o 9

Oromia 6 23.36(22.96,23.75) 0.00 0.107 é 3
@ 3

Tigray 3 35.81(13.84,57.78) 59.7 0.100 ; &
Others 7 15.29(7.33,23.26) 59.9 0.600 % Ei
Over all 42 24.01(20.61,27.40) 59.8 0.001

COC M

p=

LpaperolusAoa—
Ldadl od

¥

n M

D >

Publication year s 2
® >

>= 2015 28 19.71(16.27,23.15) 99.8 0.001 83
oS

<2015 14 32.53(24.31,40.76) 99.5 0.001 55
5%

Over all 42 24.01(20.61,27.40) 59.8 0.0015 =
@

o

Publication bias assessment

The funnel plot was visually inspected to assess potential publication bias, which was
statistically supported by Egger's test. The symmetrical distribution of the included
publications in a large inverted funnel indicated the absence of a publication bias
(Supplemental Figure 1). The Egger tests revealed no publication bias among the
studies included to estimate the pooled prevalence of trachoma infection among

children in Ethiopia, with p - values of (p = 0.260).

Meta-Regression

Meta-regression was used to identify factors associated with the pooled prevalence of

trachoma among children (1-9 years) old. For the meta-regression, publication year,
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region and sample size were considered. The analysis revealed a significant correlation
between the pooled prevalence of trachoma among children (1-9 years) and publication
year (P<0.001) but no significant correlation with sample size and region

(Supplemental Table 4).

Sensitivity analysis

By excluding each study individually, a leave-out-one sensitivity analysis was used to
determine the effect of a single study on pooled prevalence of trachoma among children
(1-9 years) in Ethiopia. Our finding revealed no single study had a significant impact on

the pooled prevalence of trachoma among children (1-9 years) in Ethiopia (Figure 3).

Discussion

The purpose of this systematic review and meta-analysis is to append national data on
the prevalence of trachoma infection among Ethiopian children to eliminate the disease.
Although different studies from different regions have been published in the country, the
data on trachoma infections have to be organized and updated every time. Therefore,
updating the information has the potential to inform and help develop different strategies

by targeting highly endemic areas.

The pooled overall prevalence of Trachoma (24.01 %) observed in the current review is
comparable with a study from Colombia [55], but higher than the study done in the
Democratic Republic of Congo [56], Nigeria [57], Uganda [58], Brazil [59], Kenya [60].
This prevalence is lower than studies from South Sudan [61] and Guinea [62]. The
disparity among the findings might be due to environmental factors such as the level of
participants’ hygiene, sanitation, Access to functional latrines, and clear water supply,
and recent studies were included in our review that reported ongoing Sustainable
water, sanitation, and hygiene (WASH) program and Mass drug administration (MDA)
with Azithromycin which might reduce trachoma prevalence among children in Ethiopia,
unlike the South Sudan study which lacks MDA and targeted SAFE strategy [61].

15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 37

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘0T aunc uo /wod fwg uadolway/:dny wouj pspeojumod 2oz AINC TT U0 £29620-£20Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG


http://bmjopen.bmj.com/

Page 17 of 37 BMJ Open

297 The Subgroup analysis of this review also shows a statistically significant (p=0.01)
298 difference among regions. Trachoma was highly prevalent in Tigray and SNNP followed

299 by Oromia and Amhara regions. Trachoma infection is related to inadequate hygiene,

oNOYTULT D WN =

9 300 low standard of living, inadequate access to water, and inadequate access to sanitation
301 use. In the Tigray region trachoma prevalence is high which might also be related to
12 302 extreme climatic events which favor a decline in water availability during dry periods
14 303 which affects personal hygiene. Another reason for the difference is attributed to
16 304 Dbaseline and intervention disparity in the communities. MDA with Azithromycin once
17 305 vyearly is needed based on review finding (24%) and Ethiopia is known to require
19 306 intervention based on WHO 2021 report(1).

22 307 Though the decline is not statistically significant (p=0.30) our result from this review
308 revealed studies conducted between 2005-2014 and 2015-2022 show decrement on the
25> 309 prevalence of trachoma from 32 to 19%. The expansion of MDA and WASH programs
27 310 might be attributed to the decrease in the prevalence. This is review has an implication
29 311  revealing the national burden of trachoma infection among children, who are a special
312  population accounted for one third of the national population. Moreover, this large
32 313 magnitude of trachoma infection show significant gap in the implementation of devised

34 314 WHO and national elimination strategies. Last but not least, from research perspective
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315 we recommend to conduct operational studies on the topic.

38 316 This review adhered to the PRISMA guidelines and conducted a thorough literature
40 317 search across multiple databases to identify relevant studies. While the meta-analytic
4> 318 methods employed were robust, caution is advised when interpreting the findings due to
319 the study's limitations. Significant heterogeneity was observed in Trachoma prevalence
45 320 across regions, potentially influenced by factors such as publication year and sample

47 321  size.
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Conclusions

An effort has been made to eliminate, trachoma infection is still highly prevalent across
the Ethiopian regions. Even though the decline is not statistically significant we saw
decreased trachoma prevalence in Ethiopian children. Trachoma is highly prevalent in
Tigray followed by SNNP. Moreover, trachoma remains a significant public health
concern among adults in Ethiopia. The prevalence of trachoma in this population is
alarmingly high, highlighting the urgent need for continued efforts to improve access to
clean water, sanitation, and hygiene practices. Despite the effort made by the country to
eliminate Trachoma infection, According to WHO risk classification, it remains a public
health problem in the country. The output of this review will offer valuable data to the
Ministry of Health, policymakers, and concerned bodies which work on eliminating
trachoma infection in the country. Trachoma infection is highly prevalent based on this
review and it underlines the need for improved prevention and control strategies for one

of the Neglected tropical diseases in Ethiopia.

List of Abbreviations CI: Confidence interval; NTD: Neglected tropical disease;
PRISMA: Preferred reporting items for systematic review and meta-analysis; SAFE:
Surgery for Trichiasis, Antibiotics, Face Washing and Environmental improvement
strategy; SDG: Sustainable development goal; SNNPR: South Nation and Nationalities
people; WHO: World Health Organization.
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Figure 1- PRISMA flow diagram of screened articles and the selection process of
studies on pooled prevalence of trachoma infection among 1-9 years of age children in
Ethiopia 2023.

Figure 2- Forest plot depicting pooled prevalence of trachoma among 1-9 years of age
children in Ethiopia 2023.

Figure 3- Leave-one sensitivity analysis on the studies included in the pooled

prevalence of trachoma among 1-9 years of age children in Ethiopia 2023.
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Figure 3. Leave-one sensitivity analysis on the studies included in pooled
prevalence of trachoma among 1-9 years of age children in Ethiopia, 2023
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2; study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which r§§ult§;to collect.
77 10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, ft%hdlrg sources). Describe any 7
24 assumptions made about any missing or unclear information. § o
29 Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, ho@maay reviewers assessed each |
3 assessment study and whether they worked independently, and if applicable, details of automation tools used in the process.;. S
31 Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presel%atiqg of results. 15
32 synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study guter@ntlon characteristics and (8
33 methods comparing against the planned groups for each synthesis (item #5)). Q
34 13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing s(ﬂ’mn‘%ry statistics, or data U
3] conversions. Z
gf 13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. %
34 13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was per%rmed, describe the 9
39 model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. &
4£ 13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analys@, meta-regression). 15
41 13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. % 16
43 Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting blaseg 15
43 assessment
a4 ; FE 14
4 Cerany 15 | Deseribe any methods usgdfo assess ertanty (9 S TBN SRR BIR oSt Rl /98858 5L A AR Em =
4
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1 s PRISMA 2020 Checklist g g
< 3
2 a 8
3 . Location
4 _Srgc?lcon and Checklist item where item
5 P : is reported
6 RESULTS 2 B
7 Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to Cgh’h rRimber of studies included in [0
8 the review, ideally using a flow diagram. S B
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they wefg grgluded. 10
9
D=
10 Study 17 | Cite each included study and present its characteristics. @ gf, 10
11 characteristics 2o 3
12 Risk of bias in 18 | Present assessments of risk of bias for each included study. g‘g" ; 8
13 studies =9 2
14 Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an Qﬁg@-estimate and its precision 8
13 individual studies (e.g. confidence/credible interval), ideally using structured tables or plots. N
16 Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. a 78 8
17 E—
14 syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summarygé‘umate and its precision (e.g.  [°
14 confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the dlrectfglﬁ)ithe effect.
2& 20c | Present results of all investigations of possible causes of heterogeneity among study results. =1 @é’ o
21 20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Ea ) E 16
22 Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis ass::{asséd. o

] N =
23 Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. %- ) o
24 evidence 2 o
23 DISCUSSION =

)
;_ Discussion 23a | Provide a general interpretation of the results in the context of other evidence. a2 S L7
28 23b | Discuss any limitations of the evidence included in the review. 2 3 18
29 23c | Discuss any limitations of the review processes used. f—) Z 18
3- 23d | Discuss implications of the results for practice, policy, and future research. % E 18
31 OTHER INFORMATION = =
32 Registration and 24a | Provide registration information for the review, including register name and registration number, or state that theirevy@,w was not registered. 18
33 protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. C§_ E 11
g‘f 24c | Describe and explain any amendments to information provided at registration or in the protocol. @ % 11
3; Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the r%iew. 13
=]

] ; P ; 1
3 _Competlng 26 | Declare any competing interests of review authors. 2 3
3¢ interests @

39 Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; da% extracted from included 13
4() data, code and studies; data used for all analyses; analytic code; any other materials used in the review. Q
4 other materials £
=2
42 )

43 From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systemat@ reviews. BMJ 2021;372:n71. doi:
44 10.1136/bmj.n71
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Period search was conducted

20 May 2023 to 20 June 2023

1sasn Joj Buipnjaui ‘1ybruAdoo Aq paio

'_\

8

o

32

[®]

©

S

2

N

5

Inclusion e Cross sectional study 8
criteria e Studies published until 31 July 2023 g
e Studies conducted in Ethiopia. E

e Children (1-9 years) me

e Published in the English Language. 2<

e Studies reported the prevalence of Trachonfe S

Exclusion e Case reports 8% o
criteria e case series 532
e review articles 2o

e letters to editors 52g

Libraries Worldwide oS

Records identified from secondary databases, Google
scholar

("magnitude"[All Flelds] OR "magnitudes"[Af >} gﬁelds] OR ("epidemiology"[MeSH
Subheading] OR "epidemiology"[All Fields ”@R "prevalence"[All Fields] OR
"prevalence"[MeSH Terms] OR "prevalance"[/ﬂl “Fields] OR "prevalences"[All Fields]
OR "prevalence s"[All Fields] OR "prevalent"[&ll Elelds] OR "prevalently"[All Fields]
OR "prevalents"[All Fields]) OR ("burden"[All Ele‘gis] OR "burdened"[All Fields] OR
"burdening"[All Fields] OR "burdens"[All Fields) GR ("epidemiologies"[All Fields] OR
"epidemiology"[MeSH  Subheading] OR © %pldemlology"[All Fields] OR
"epidemiology"[MeSH  Terms] OR eplaengology s"[All  Fields])) AND
("trachoma”"[MeSH Terms] OR "trachoma"[All Bielgs] OR "trachomas"[All Fields] OR
("eye infections"[MeSH Terms] OR ("eye"[All Felds] AND "infections"[All Fields]) OR
"eye infections"[All Fields] OR ("eye"[All Fields} A%JD "infection"[All Fields]) OR "eye
infection"[All Fields]) OR ("Trachomatous"[All S?:le@Is] AND ("intense"[All Fields] OR
“intense

ly"[All Fields] OR "intensities"[All Fields] OR "||‘gerf§|ty"[AII Fields] OR "intensively"[All
Fields])) OR ("Trachomatous"[All Fields] "’Al\g) “follicular"[All  Fields])) AND
("Ethiopia"[MeSH Terms] OR "Ethiopia"[All Fields]9R "Ethiopia s"[All Fields])
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Supplemental Table 3: Methodological quality assessment of included studies using the Newcastle-?ttgwa guality assessment scale
1 2 3
2 a B
3 Study Selection Comparability Outcome 3
4 5 3
5 Representat | Sample Non Asce | The subjects in Assess g Seatisti | Total(10)
? iveness of size respo | rtain | different outcome | ment of & céol test
8 the sample ndent | ment | groups are the g r
9 s of comparable, outcom & mE
. u
1‘1) the |based on the e(maxi 3
. o N
12 expo | study glemgn or mum %g a
13 sure | analysis. score=2gg8¢g
14 (max | Confounding ) goz
12 imu | factors are 858
. adop
17 m controlled((maxi E.E =
18 scor | mum score=2)) 8>3
19 e:2) gmg
20 e
21 g - FB\,.
2> | Abashawl et.al[49] 1 0 0 1 0 2 % 23 6
23 g °
24 3 3
25 | Adamu et.al[50] 1 1 1 1 1 2 g 13 8
26 o '8
> a3
28 | Adera et.al[31] 1 0 1 1 1 2 3 1S 7
29 T
30 T @
31 | Admassu et.al[32] 1 0 1 2 1 2 3 15 8
32 a N
33 q R
2‘5‘ Admasu et.al[33] 1 0 1 0 1 2 122 7
36 L‘E
(@]
25 | Alambo et.al[39] 1 0 1 1|1 2 1m 7
39 =
40 Q
41 | Alemayehu et.al[52] 1 1 1 1 1 2 1%; 8
42 5
43 o
44 | Alemayehu et.al [34] 1 1 1 1 1 2 25 9
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Anteneh et.al[17] 0 1 1 0 A

g3

IE. Q

Asres et.al[18] 1 1 1 1 F1

=) o

Assefa et.al[48] 1 0 1 1 312

g -

Belsti et.al[53] 1 1 1 1 e
= @

Bero et.al[40] 0 1 1 1 329

9=2g

ges

Brhane et.al[51] 1 1 1 1 oy PS

dg o

gc=

Sags)

Duale et.al[47] 1 1 1 1 Sa5

Jos

q- 3

Ejigu et.al[54] 1 1 1 1 %12

Emerson et.al[19] 0 1 1 1 913

jab o

Ferede et.al[20] 0 1 2 1 3 1S

¥ =

q 3

Gedefaw et.al[21] 0 1 0 1 5 2°

g o

Genet et.al [22] 0 1 1 1 112

E

Golovaty et.al[23] 1 1 1 1 1w

O

g

«

Kassahun et.al[42] 1 1 1 1 28

E:

o

o

e
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Kedir et.al[35] 0 1 1 0 g 2g
1 g 3
2 a N
3 Kemal et.al[41] 1 1 1 1 F1
4 3 9
5 g 9
6 Kessete et.al[30] 1 0 1 1 E 1‘§
; g r
?o Ketema et.al[24] 0 1 1 1 0 %%
11 RN
- =
g Mehari et.al [36] 0 1 2 1 839
9=2=
14 ges
12 Mekonnen et.al[15] 0 1 1 0 E?E
17 EZE =
18 : St
19 | Mengistu et.al[37] 1 1 1 1 EEE:
20 203
21 q- 3
22 | Mesfin et.al[43] 1 0 1 1 S
23 g 3
4 @
24 3 =
25 | Mesfin et.al[2] 1 1 1 1 913
26 ¥ 9
o g 3
28 | Mohammed et.al[8] 0 1 1 1 3 25
29 gy &
30 5 >
31 | Negash et.al[46] 1 1 1 1 325
32 g N
33 q §
>e | Nigussie et.al[25] 1 1 1 1 T
36 Lf;:
37 _ o
38 | Nigusu et.al[26] 1 1 1 1 15
:
41 | Oswald et.al[16] 0 1 1 1 18
42 e}
43 ®
44 &
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Reda et.al[44] 0 1 2 1

Sadik et.al[45] 0 1 0 1

Shiferaw et.al[27] 0 1 1 1

Shimelash et.al[28] 1 1 1 1 3
L"-;D.

Tadesse et.al[29] 1 1 1 1 %
0

Woldekidan et.al[38] 0 1 1 0 2
]
4
m
)
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Supplemental Table 4: Meta-regression of factors related to the heterogeneity on the pooled prev
;bf age children in Ethiopia, 2023

BMJ Open

Variables Coefficient 95% ClI P-value
Year of Publication | -1.83 -2.54 10 -1.10 0.00
Region 1.23 -1.19-3.66 0.30
Sample Size -.000 -.00 to 0.00 0.49
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Supplemental table 5: Study characteristics of included studies on the prevalence trachoma among childrén %e 1-9 years; 2023
gﬁxuthor's Year of Region Study Area Study | Sample | Male(n) Fema%,g No of Prevalence
4 Publication Design | Size (n) 2 S |cases(n) %
?\bashawl et.al®® | 2016 Gambela Region-wide | CS 3238 NA NA % R | 557 17.2
?damu ot all42 2016 girr]riﬂ;angu' Region-wide | CS 7417 3212 4205‘% ; 616 8.3
?%deraet.al[ﬂ 2016 SNNP Region wide |CS 41,155 NA NA %% 11,647 28.3
Admassu etal®™ |2013 SNNP Guragie CS 768 386 382 %@ 175 22.8
Admasu et.al*d 2015 SNNP Dawro CS 267 113 154 z&s |61 22.9
Alambo et.al'®® 2018 SNNP Areka CS 586 317 269 %%g 222 37.9
}glemayehu et.al® | 2015 Diredawa Dera CS 671 351 320 gg% 105 15.6
RBlemayehu et.al | 2005 SNNP Guragie CS 2788 NA NA ggi 1561 56.5
e =
Anteneh etal™ | 2016 Amhara Gazegibela | CS 601 268 333 ;g 315 52.4
Asres et.al™ 2016 Amhara Gondar CS 586 285 301 5 3|71 121
gtgssefaet.al[ﬂ] 2017 Harari Harari CS 1722 804 918 ; ? 22 1.3
Belsti et.al™ 2021 Southwest | Lare CS 610 283 327 5 3[132 21.6
ﬁero et.al™ 2016 Oromia Region-wide | CS 41642 NA NA 9% é 9744 23.4
Brhane et.al™ 2007 Nationwide | Nation-wide | CS 9289 NA NA & g 3725 40.1
guale et.all®® 2018 Somali Region-wide |CS 23620 11462 1215% E 3543 15
Hjigu et.al> 2013 Southwest | Kersa CS 305 154 151 & |77 25.2
Emerson et.al® | 2008 Amhara Region-wide | CS 5485 NA NA % 1794 32.7
Perede etal™ | 2017 Amhara | Dembia cS |68t NA NA o121 18.2
f%edefaw etal™ [2013 Ambhara Dangila CS 409 215 194 éf 49 12
Genet et.al & 2022 Ambhara Dangila CS 704 337 367 S 43 6.1
golovaty et.al’® |2009 Amhara Ankober CS 507 219 288 =275 53.9
fgassahun etal™ |2012 Oromigor peer|rdhB§Ronly - http:/HrgShen.bmijlcdBlsite/about/Dbdelines.xhtrNA v 97 22.5
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Kedir et.al*" 2020 SNNP Silte CS 561 279 282 o 5 |165 29.4
Kemal et.al™ 2019 Oromia Medawalebu | CS 406 215 191 E 89 22
(@}
Kessete et.al™  [2012 Amhara Baso Liben | CS 792 391 401 = ¥ ]191 24.1
4 =N
Ketema et.al'® 2014 SNNP Guragie CS 735 366 369 ¢ g |47 6.4
6 = W
Mehari et.al = 2022 Oromia ArsiNegele | CS 178 93 85 & S [39 21.91
o K
Mekonnen et.al™ | 2016 SNNP Zala CS 611 286 325 g | 224 36.7
DS =
Wengistu et.al®™ | 2006 Tigray Region wide | CS 1526 NA NA 2 [903 59.2
N Y
Mesfin et.al4d 2005 Amhara Ebinet&East | CS 1244 601 643 33° | 527 42.4
13 ' Belesa 532
}rglesfin et.all 2005 SNNP Goro CS 826 438 388 gg§ 278 33.7
=1
Mohammed et.al’® | 2018 Afar Region-wide |CS 6399 NA NA 272|611 9.6
17 ot =
Negash et.al'® 2015 Ambhara Goniji Kolella | CS 618 353 265 253|143 23.1
10 3 W~
Nigussie et.al® [ 2022 Amhara Tarimaber CS 736 380 356 208 | 116 15.8
ﬂigusu et.al’® 2017 Amhara Region wide |CS 62869 NA NA 5 3 |6035 9.6
—~ O
Dswald et.al™ 2020 Tigray Deguatemben | CS 502 257 245 8 3 | 108 21.5
24 =
Reda et.al¥ 2016 Tigray Region-wide |CS 10023 NA NA & 3 |2676 26.7
26 Q (o)
Sadik et.al™ 2013 Amhara Makisegnit | CS 420 209 211 2 35 (100 23.8
Shiferaw et.al® | 2022 Amhara Debretabor | CS 394 70 324 = 539 9.9
g\?himelash et.al’¥d | 2017 Amhara Wollo CS 1358 638 720 g © | 293 21.6
Tadesse etal® | 2019 SNNP Lemo cs |54 NA NA 3 |87 152
33 'g- o
o 8
2
9
2
@
=
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£
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o
o
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Funnel plot with pseudo 95% confidence limits
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§upplemental Figure 1: Funnel plot depicting publication bias of studies reporting the pooled prev

ggf age children in Ethiopia, 2023
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2 <
3 2 Abstract :
Z 23 Objective: To determine the pooled prevalence of active trachoma among 1-9 years of é
7 24 children in Ethiopia. %
?o 25 Design: A systematic review and meta-analysis was employed in accordance with the o ﬁ
:; 26  Preferred Reporting ltems for Systematic Reviews. % E
<

12 27 Data sources: Medline/PubMed, Scopus, web of science, African journal of online (AJOL) %‘L %
12 28 and Google scholar databases were systematically explored to find studies published in é E
1% 29 English until July 2023, E: §
5 2

;g 30 Eligibility criteria: The following criteria: (1) Condition (Co): Studies examined the % %
E; 31 prevalence of trachoma among children (1-9) years old; (2) Context (Co): Studies ‘§ E
;i 32 conducted in Ethiopia; (3) Population (Pop): Studies that were done among children (1-9 éé”g
;Z 33 vyears); (4) Study type: Observational studies; (5) Language: Studies published in English. %%E
3573 34 Data extraction and synthesis: The data was extracted using a Microsoft Excel §§ g
;g 35 spreadsheet. DerSimonian-Laird Random effect model was used to estimate the pooled %%’g
g; 36 prevalence of active trachoma among 1-9 years of age children. Cochrane Q-test and 12 §§§
33 37 statistics were used across studies to assess heterogeneity. To identify possible %g%
§§ 38  publication bias Egger’s test was performed. g@é
36 @ 3
;73 39  Primary outcome: Prevalence of active trachoma. § ;gb
33 40 Results: Overall, a total of forty-two articles with 235,005 study participants were included é é’
j; 41 in the final analysis. The estimated pooled prevalence of active trachoma using random % g
ji 42  effect model was 24% (95% CI: 20-27%). The sub-group analysis by region revealed the 95? é
45 43 highest prevalence of trachoma was 36% (95% CIl: 13-58%) in Tigray region and g 3
j? 44  publication year revealed the prevalence of trachoma is decreasing from 32% to 19% after § g
4o 45 2015, 5
50 Z
51 46 Conclusion: In this review, the pooled prevalence of active trachoma was found to be g
§§ 47  high in Ethiopia compared to World health Organization (WHO) threshold level. This %
gg 48 underscores the need for increased focus on high-risk age groups to decrease trachoma E:
g? 49  and to achieve elimination of trachoma from the country by 2030. E:T
58 2 o
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Strength and Limitations of this study

&=

&

&=

&

It follows the recommended updated PRISMA guidelines

We also rigorously searched the literature in different databases and identified
eligible studies.

One limitation of this systematic review and meta-analysis is that it only includes
cross-sectional studies that report the proportion of trachoma cases.

This review have not assessed for associated factors.

Word count: 3285

3
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71 Introduction

72 Globally, trachoma is the leading infectious cause of blindness. Trachoma has been

73  named one of 20 neglected tropical diseases (NTD) by the World Health Organization

oNOYTULT D WN =

9 74 (WHO) [1, 2]. Children are the primary reservoirs of infection. Children aged 1 to 9 years
11 75 are more likely to have an active trachoma [3]. Due to their tendency for close contact with

76 others, children are frequently infected with Chlamydia trachomatis [4].

15 77  The poorest of the poor are primarily affected by trachoma [5]. The WHO 2021 report
17 78 shows that trachoma is responsible for 1.9 million people with blindness and visual
79 impairment, moreover, approximately 125 million people live in trachoma-endemic areas
20 go  worldwide[1]. Around 3.8 million cases of blinding trachoma and 27.8 million cases of
22 81 active trachoma have been reported in Africa which is one of the most affected continents
o4 82 [6]. Ethiopia has the world's highest trachoma burden, with 76.2 million people living in
83 endemic areas at risk of contracting the disease. Among Ethiopian children active
27 84 trachoma is ranged from 10.3%[7] to 74.3% [8] . For children aged 1-9 years living in
29 85 endemic areas the prevalence of Trachomatous inflammation-follicular (TF) <5% is the
86 elimination target set by WHO(3), However, the prevalence in Ethiopian children is higher
32 g7 than the target. If TF is > =5% among children aged 1-9 years SAFE strategy which

34 88 includes Antibiotics, Face washing, and Environmental Improvement (A, F, and E) is
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36 89 recommended [9]. Globally an estimated US$ 8 billion in annual product loss is attributed

90 to this disease [1].

40 91 Direct personal contact such as shared towels, flies, clothes, and fingers that interact with
42 92 the infected person’s eyes or nose is known for transmission of trachoma infection. The
93 scarcity of safe drinking water access and sanitation systems has spread Chlamydia
45 94 trachomatis infections. Corneal scarring and eyelid deformities can occur after

47 95 inflammation and recurrent infections subsequently, if not treated and eyelid inversion

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

49 96 (Entropion) and the lashes turn inward (trichiasis) occur as late complications. Trichiasis

97 and permanent damage to the cornea frequently results in irreversible blindness [1].

53 98 Eliminating trachoma by 2020 through the implementation SAFE strategy (surgery for in-

55 99 turned eyelashes, antibiotics to clear the infection, and facial cleanliness and

g? 100 environmental improvement to reduce infection transmission) was set by the WHO and
58 4
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other concerned organizations[1]. Ethiopia intended to eliminate trachoma through the
SAFE strategy by implementing a national trachoma action plan in 2012 and implementing
a second master plan for 2016 to 2020 [10, 11]. Despite significant development, trachoma
elimination was not met by December 2020 and it was pushed back to 2030 to align with
the Sustainable Development Goals (SDGs) [1].

Despite the fact that numerous studies have been conducted in Ethiopian children (1-9
years) to assess the prevalence of trachoma and systematic review and meta-analysis in
2019 [12]; Our reason for undergoing this systematic review and meta-analysis is many
studies have been published since then and our study aimed to address specific Stastical
limitations in the previous studies. As a result, this study aimed to deliver a comprehensive
updated nationwide prevalence of trachoma infection among children, and geographical
locations, and to assess the ongoing preventive and control measures impact in the

country.

Furthermore, the government and other concerned bodies may contribute by focusing on
preventive measures such as improving access to water and sanitation specifically in

areas of trachoma infection high prevalence.

Research Question: What is the pooled prevalence of trachoma infection among children
(1-9yrs) old in Ethiopia?

Methods

Reporting

We performed our analyses according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement [13]. The article screening was based
on the PRISMA 2020 statement, and the selection process has been shown using a
PRISMA -P flow diagram. The finding is presented using the standard PRISMA checklist
(Supplemental Table 1). The review protocol is not registered in PROSPERO.

5
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126 Search Strategy and study identification

127 To estimate the prevalence of trachoma among children (1-9) years old in Ethiopia a

128  systematic review and meta-analysis were performed. After an initial exploration of Google

oNOYTULT D WN =

9 129 Scholar, MEDLINE, and SCOPUS with limited parameters, a follow-up search was
130 conducted using all identified keywords and index terms across several databases
12131  including MEDLINE, PubMed, SCOPUS, Web of Science, and African journal
14 132 online(AJOL). All studies conducted on trachoma Prevalence among children in Ethiopia
16 133  were retrieved. The search included all articles published from database inception to July
134 31, 2023. English-language studies were only searched. Medical subject heading (MeSH)
19 135  ((((("Magnitude") OR "prevalence" OR “burden”) AND "Trachoma") OR "Eye infection" OR
21 136  “Trachomatous intense” OR “Trachomatous Follicular’)) AND Ethiopia) were used in
137  various combinations as the primary search keywords (Supplemental Table 2). During
24 138  the systematic review and meta-analysis, we followed the Preferred Reporting Items for
26 139 Systematic Reviews and Meta-Analyses (PRISMA) guidelines [13].

20 140 Eligibility Criteria
31 141  We used condition, context, and population (CoCoPop) framework for the search and

142  meta-analysis of eligibility criteria.
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35 143 Inclusion Criteria

37 144 The following criteria were used to include studies in this systematic review and meta-

39 145 analysis.

146 e Condition (Co): We include studies examined the prevalence of trachoma among
43 147 children (1-9) years old.
45 148 e Context (Co): Studies conducted in Ethiopia were included.

47 149 e Population (Pop): Studies that were done among children (1-9 years).
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49 150 e Study type: Observational studies

151 e Language: Studies published in English were included
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Exclusion criteria

We excluded studies other than children (1-9 years) as well as with different outcome of
interest, qualitative studies, case reports, case series, review paper, conference

proceedings and abstracts.

Outcome measurement

This study aimed to gather and analyze data from various studies conducted in Ethiopia to
determine the pooled prevalence of Trachoma among children (1-9 years). We used a
systematic approach to identify the relevant studies and extract data from them. Then we
employ Stastical methods to combine the data from different studies to estimate the overall
pooled prevalence of Trachoma among children (1-9 years) in Ethiopia. Prevalence of
trachoma defined here as trachomatous inflammation follicular or Trachomatous
inflammation intense among children was the major outcome of this review. We calculated
the prevalence of trachoma in children by adjusting for the proportion of each age group
(1-year increments) with active trachoma (TF) based on the local population distribution of

1-9 year-olds from the latest census data.

Data extraction and quality assessment
The Endnote citation manager (Version X8, for Windows, Thomson Reuters, Philadelphia,

PA, USA) was used to import the retrieved studies and then duplicates were removed. Two
independent reviewers screened all the articles for eligibility criteria. Reviewers began by
screening the abstracts and titles, followed by full-text screening. The quality of the articles
was assessed by using Newcastle-Ottawa Quality Assessment Scale (adapted for cross-
sectional studies) [14]. Disagreements were resolved by a third investigator. The articles
were critically appraised by the following criteria from the tool: Representativeness of the
sample (1 score maximum), sample size (1 score maximum), non-respondent (1 score
maximum), ascertainment of exposure (2 score maximum), Comparability of outcome
based on study design (2 score maximum), outcome assessment (2 score maximum) and
Statistical analysis (1 score maximum). All the included studies assessed through the tool
with a score of 25 were included in this systematic review and meta-analysis
(Supplemental Table 3). After quality rating no study was dismissed. During our quality
assessment nineteen studies score eight, seventeen studies score seven, five studies

7
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182  score nine and one study score six out of ten. Overall, the distribution of scores in your
183  quality assessment indicates that the majority of studies were of good to high quality, with

184  only a few studies showing lower scores. Two investigators used a standardized extraction

oNOYTULT D WN =

185 format prepared in Microsoft Excel. The excel spreadsheet includes the name of the first
10 186 author, publication year, study design, region, study area, gender, sample size, number of

1, 187  cases and trachoma prevalence.
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Statistical Analysis

Data was extracted in Microsoft Excel format and analyzed using STATA software
version 16.0 (Stata Corp LLC, Texas, USA). We used forest plots to report the
estimated pooled prevalence of the study with confidence interval (Cl) to provide a
visual summary of the data. Effect sizes were expressed as a proportion with 95% CI
around the summary estimate. The data was first presented using narrative synthesis
of the included studies. We assumed no, low, medium, and high heterogeneity across
studies if the |12 values were 0%, 25%, 50%, and 75%, respectively. A meta-analysis
using a random effects model was performed to analyze the pooled prevalence with
95% confidence intervals (Cl) since significant heterogeneity was detected between
studies. The heterogeneity of each outcome measure was assessed using both X2 and
|2 statistics to determine dispersion. Meta-regression analysis was performed to
investigate the source of heterogeneity. A Funnel plot and Egger’s regression test was
conducted to assess publication bias. In addition, a leave one-out sensitivity analysis to
evaluate small study effect by excluding each study one at a time, the analysis was
performed to assess the effect of each study on the pooled prevalence of trachoma
and subgroup analysis was performed to ensure consistency of pooled results.

Statistical significance was considered at p< 0.05.

Patient and public involvement

The public/patient was not involved in the design, conduct, reporting, or

dissemination plans of this review.
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1

2

3

s 212 Results

5

6

; 213  Search results
9

10 214 Our searching strategy initially identified 453 Articles and 340 duplicates were
215 excluded by using the endnotes citation manager. Finally, 68 Studies were further
13 216 excluded after reviewing the title and abstract and then 45 articles full text was
15 217 reviewed for necessary criteria. Excluding three articles as they were not reported
17 218 outcomes of interest; finally, 42 studies that fulfilled the inclusion criteria were
219 considered for the final analysis to estimate the overall pooled prevalence of
20 220 trachoma among children (1-9 years) in Ethiopia. (Figure 1) illustrates the process of

22 221 the literature review, screening, and eligibility assessment of the study articles.

»5 222 Included studies characteristics

27 223 A total of forty-two cross-sectional studies (235,006 children) were included in this
29 224 systematic review and meta-analysis (Supplemental Table 4). The spanned
31 225 publication period was from 2005 to 2023. The sample size of the included studies
226 ranges from 178 [15] to 62869[16]. With regard to study sites, sixteen of the primary
34 227 studies included from Amhara region [2, 16-30], nine from SNNPR region [31-39] and
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36 228 six studies included from Oromia [15, 40-42], three from Tigray [43-45] respectively.
38 229 However, one study each reported from Afar[46] , Somali[47], Harari[48],Diredawa
39 230 [8], Gambela [49], BenshangulGumuz [50], and nationwide [51] (Table 1).

42 231
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Table 1: Summary of 42 included studies on the pooled prevalence of trachoma agmoag 1-9 years of age
o ©
children in Ethiopia, 2023. s §
&
Publication Female e R
Author’s year Region Study Area Sample Male(n) (n) l&brﬁfgases(n) Prevalence %
D S =
2016 ] ] 2] ~
Abashawl et.al[49] Gambela Region-wide 3238 NA NA @g- S 17.2
2016 Benishangul B
Adamu et.al[50] Gumuz Region-wide 7417 3212 4205 @_% , 8.3
2016 . . o2
Adera et.al[31] SNNP Region-wide 41,155 NA NA 1531’345 28.3
Admassu et.al[32] 2013 SNNP Guragie 768 386 382 88 228
2015 -2
Admasu et.al[33] SNNP Dawro 267 113 154 % < g 22.9
2018 8>3
Alambo et.al[39] SNNP Areka 586 317 269 gﬁ = 37.9
2015 NGRS
Alemayehu et.al[52] Ambhara Dera 671 351 320 g)b" < 15.6
o
Alemayehu et.al [34] 2005 SNNP Guragie 2788 NA NA ‘E61% 56.5
55
Anteneh et.al[17] 2016 Ambhara Gazegibela 601 268 333 %5 _g 52.4
= fe
Asres et.al[18] 2016 Ambhara Gondar 586 285 301 ﬁl § 121
o
2017 . . 2 2
Assefa et.al[48] Harari Harari 1722 804 918 % i 1.3
|=)
Belsti et.al[53] 2021 Southwest Lare 610 283 327 ‘%2 Z 21.6
=
Bero et.al[40] 2016 Oromia Regionwide 41642 NA NA @44 g 23.4
2007 o o 3.
Brhane et.al[51] Nationwide Nationwide 9289 NA NA @25 o 40.1
2018 . - oD
Duale et.al[47] Somali Region-wide 23620 11462 12158 %43 o1 15
n Q
Ejigu et.al[54] 2013 Southwest Kersa 305 154 151 77 é‘; 25.2
2008 . 3
Emerson et.al[19] Ambhara Region wide 5485 NA NA 1794 8 32.7
2017 . @
Ferede et.al[20] Amhara Dembia 681 NA NA 121 = 18.2
2013 . S
Gedefaw et.al[21] Amhara Dangila 409 215 194 49 @ 12
3
=
11 o
c
®
o
®
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2022 . - &
Genet et.al [22] Ambhara Dangila 704 337 367 ZE S 6.1
2009 c. D
Golovaty et.al[23] Ambhara Ankober 507 219 288 a5y 53.9
=
2012 . . Q 3
Kassahun et.al[42] Oromia Mojo 431 NA NA QO-Z o 22.5
Kedir et.al[35] 2020 SNNP Silte 561 279 282 B & 294
QS =
2019 . AN
Kemal et.al[41] Oromia Medawalebu 406 215 191 @g B 22
2021 NN
Kessete et.al[30] Ambhara Metema 752 352 400 &S o 11.8
Ketema et.al[24] 2012 Ambhara Baso Liben 792 391 401 ‘%i § 24.1
. 2014 ) =c9
Mehari et.al [36] SNNP Guragie 735 366 369 LYt 6.4
> = @
2022 . . S
Mekonnen et.al[15] Oromia Arsi Negele 178 93 85 %,9 == 21.91
o
Mengistu et.al[37] 2016 SNNP Zala 611 286 325 %ﬁ i 36.7
S s
Mesfin et.al[43] 2006 Tigray Regionwide 1526 NA NA %‘13’2 59.2
Mesfin et.al[2] 2005 Amhara Ebinet 1244 601 643 P27 % 42.4
Mohammed et.al[8] 2005 Diredawa Goro 826 438 388 %8 _‘:'3 33.7
2018 — 2. S
Negash et.al[46] Afar Regionwide 6339 NA NA 81 =. 9.6
Qo
. . 2015 " 2 9
Nigussie et.al[25] Amhara Gonji Kolella 618 353 265 ﬁiﬁ i 231
[©]
Nigusu et.al[26] 2022 Amhara Tarimaber 736 380 356 EG Z 15.8
)
Oswald et.al[16] 2017 Ambhara Region wide 62869 NA NA @35 8 9.6
= =
o
Reda et.al[44] 2020 Tigray Deguatemben 502 257 245 @8 o 21.5
Sadik et.al[45] 2016 Tigray Regionwide 10023 NA NA %76 o 26.7
W Q
Shiferaw et.al[27] 2013 Ambhara Makisegnit 420 209 211 1.00 «3; 23.8
. 2022 5
Shimelash et.al[28] Ambhara Debretabor 394 70 324 39 8 9.9
2017 o)
Tadesse et.al[29] Ambhara Wollo 1358 638 720 293 = 21.6
. 2019 =
Woldekidan et.al[38] SNNP Lemo 574 NA NA 87 « 15.2
_g
=
12 o
c
)
o
D)
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The pooled prevalence estimates of trachoma among

children in Ethiopia

The pooled prevalence of trachoma among children (1-9 years) in Ethiopia was
identified in 42 studies, from a total of 235,006 children, 45,711 children were infected
with trachoma. Stastically significant heterogeneity was observed (12 99.8%);
p<0.0001). There we used random effect model to estimate the pooled prevalence of
trachoma among children (1-9 years) which was 24.01 %( 95% CI: 20.67-27.40%)
(Figure 2).

Subgroup analysis

To identify the potential source of heterogeneity, a subgroup analysis was executed
based on study area (region) and publication year. Based on the subgroup analysis by
study are (region) of Ethiopia the highest prevalence of trachoma was reported in Tigray
region 35.81 (95% CI: 13.84-57.78) and followed by SNNP where 28.98 (20.14-37.82).
Subgroup analysis by publication year was performed to overlook the trends over ten
years on the pooled prevalence of trachoma among children in Ethiopia. The results of
the subgroup analysis revealed a significant difference in the pooled prevalence of
trachoma among children, with rates of 32.53% (95% CI: 24.32-40.76) before 2015 and
19.93% (95% CI: 16.35-23.51) since 2015 (Table 2).
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Table 2: Subgroup-analysis on the pooled prevalence of trachoma infection g
among children (1-9 years) in Ethiopia, 2023 %
Subgroups | Number of studies Prevalence (95%CI) I2 P-value 5
Regions % E
— w

@ o))

Amhara 16 23.02(16.7,29.31) 59.5 0.001 E 3
o 9

SNNPR 10 28.58 (20.14,37.82) 99.5 0.001 2 3
@ 3

Oromia 6 23.36(22.96,23.75) 0.00 0.107 B
Tigray 3 35.81(13.84,57.78) 59.7 0.100 g p:
Others 7 15.29(7.33,23.26) 59.9 0.600 g mg
@ 3\:-

Over all 42 24.01(20.61,27.40) 59.8 0.00d¢ 3
o i

a3 o

Publication year g3 g’
Bl

>= 2015 28 19.71(16.27,23.15) 99.8 0.001 5(;; §L
<2015 14 32.53(24.31,40.76) 99.5 0.001 553
@ >3

3 .$‘. -

Over all 42 24.01(20.61,27.40) 59.8 0.0012.2%

=T

U

Publication bias assessment

The funnel plot was visually inspected to assess potential publication bias, which was
statistically supported by Egger's test. The symmetrical distribution of the included
publications in a large inverted funnel indicated the absence of a publication bias
(Supplemental Figure 1). The Egger tests revealed no publication bias among the
studies included to estimate the pooled prevalence of trachoma infection among

children in Ethiopia, with p - values of (p = 0.260).
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Meta-Regression

Meta-regression was used to identify factors associated with the pooled prevalence of
trachoma among children (1-9 years) old. For the meta-regression, publication year,
region and sample size were considered. The analysis revealed a significant correlation
between the pooled prevalence of trachoma among children (1-9 years) and publication
year (P<0.001) but no significant correlation with sample size and region

(Supplemental Table 5).

Sensitivity analysis

By excluding each study individually, a leave-out-one sensitivity analysis was used to
determine the effect of a single study on pooled prevalence of trachoma among children
(1-9 years) in Ethiopia. Our finding revealed no single study had a significant impact on

the pooled prevalence of trachoma among children (1-9 years) in Ethiopia (Figure 3).

Discussion

The purpose of this systematic review and meta-analysis is to append national data on
the prevalence of trachoma infection among Ethiopian children to eliminate the disease.
Although different studies from different regions have been published in the country, the
data on trachoma infections have to be organized and updated every time. Therefore,
updating the information has the potential to inform and help develop different strategies

by targeting highly endemic areas.

The pooled overall prevalence of Trachoma (24.01 %) observed in the current review is
comparable with a study from Colombia [55], but higher than the study done in the
Democratic Republic of Congo [56], Nigeria [57], Uganda [58], Brazil [59], Kenya [60].
This prevalence is lower than studies from South Sudan [61] and Guinea [62]. The
disparity among the findings might be due to environmental factors such as the level of
participants’ hygiene, sanitation, Access to functional latrines, and clear water supply,
and recent studies were included in our review that reported ongoing Sustainable

water, sanitation, and hygiene (WASH) program and Mass drug administration (MDA)
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1
2

i 298  with Azithromycin which might reduce trachoma prevalence among children in Ethiopia,
Z 299 unlike the South Sudan study which lacks MDA and targeted SAFE strategy [61].

57; 300 The Subgroup analysis of this review also shows a statistically significant (p=0.01)
?0 301 difference among regions. Trachoma was highly prevalent in Tigray and SNNP followed

11302 by Oromia and Amhara regions. Trachoma infection is related to inadequate hygiene,
13 303 low standard of living, inadequate access to water, and inadequate access to sanitation
15 304 use. In the Tigray region trachoma prevalence is high which might also be related to
305 extreme climatic events which favor a decline in water availability during dry periods
18 306 which affects personal hygiene. Another reason for the difference is attributed to
20 307 baseline and intervention disparity in the communities. MDA with Azithromycin once
»> 308 yearly is needed based on review finding (24%) and Ethiopia is known to require
23 309 intervention based on WHO 2021 report(1).

26 310 Though the decline is not statistically significant (p=0.30) our result from this review
28 311 revealed studies conducted between 2005-2014 and 2015-2022 show decrement on the
312  prevalence of trachoma from 32 to 19%. The expansion of MDA and WASH programs
31 313  might be attributed to the decrease in the prevalence. This is review has an implication
33 314 revealing the national burden of trachoma infection among children, who are a special

35 315  population accounted for one third of the national population. Moreover, this large
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316 magnitude of trachoma infection show significant gap in the implementation of devised
38 317 WHO and national elimination strategies. Last but not least, from research perspective

40 318 we recommend to conduct operational studies on the topic.
319  Strength and limitations of the study

45 320 The current meta-analysis has several strengths. It provides a comprehensive overview

47 321 of trachoma among Ethiopian children in accordance with the most recent PRISMA
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49 322 guidelines. We conducted a thorough search of the literature using multiple databases
323 and found eligible studies. Although the meta-analytic techniques used in this study
52 324  were strong, the results should be interpreted with caution due to the study's limitations.
54 325  First, there was significant heterogeneity in trachoma prevalence in Ethiopia. However,

5 326  this heterogeneity can be attributed to factors such as publication year and sample size.
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Conclusions

An effort has been made to eliminate, trachoma infection is still highly prevalent across
the Ethiopian regions. Even though the decline is not statistically significant we saw
decreased trachoma prevalence in Ethiopian children. Trachoma is highly prevalent in
Tigray followed by SNNP. Moreover, trachoma remains a significant public health
concern among adults in Ethiopia. The prevalence of trachoma in this population is
alarmingly high, highlighting the urgent need for continued efforts to improve access to
clean water, sanitation, and hygiene practices. Despite the effort made by the country to
eliminate Trachoma infection, According to WHO risk classification, it remains a public
health problem in the country. The output of this review will offer valuable data to the
Ministry of Health, policymakers, and concerned bodies which work on eliminating
trachoma infection in the country. Trachoma infection is highly prevalent based on this
review and it underlines the need for improved prevention and control strategies for one

of the Neglected tropical diseases in Ethiopia.

List of Abbreviations CIl: Confidence interval; NTD: Neglected tropical disease;
PRISMA: Preferred reporting items for systematic review and meta-analysis; SAFE:
Surgery for Trichiasis, Antibiotics, Face Washing and Environmental improvement
strategy; SDG: Sustainable development goal; SNNPR: South Nation and Nationalities
people; WHO: World Health Organization.
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Figure Legend

Figure 1- PRISMA flow diagram of screened articles and the selection process of
studies on pooled prevalence of trachoma infection among 1-9 years of age children in
Ethiopia 2023.

Figure 2- Forest plot depicting pooled prevalence of trachoma among 1-9 years of age
children in Ethiopia 2023.

Figure 3- Leave-one sensitivity analysis on the studies included in the pooled

prevalence of trachoma among 1-9 years of age children in Ethiopia 2023.
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Figure 3. Leave-one sensitivity analysis on the studies included in pooled
prevalence of trachoma among 1-9 years of age children in Ethiopia, 2023
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Inclusion e Cross sectional study 8
criteria e Studies published until 31 July 2023 g
e Studies conducted in Ethiopia. E

e Children (1-9 years) me

e Published in the English Language. 2<

e Studies reported the prevalence of Trachonfe S

Exclusion e Case reports 8% o
criteria e case series 532
e review articles 2o

e letters to editors 52g

Libraries Worldwide oS

Records identified from secondary databases, Google
scholar

("magnitude"[All Flelds] OR "magnitudes"[Af >} gﬁelds] OR ("epidemiology"[MeSH
Subheading] OR "epidemiology"[All Fields ”@R "prevalence"[All Fields] OR
"prevalence"[MeSH Terms] OR "prevalance"[/ﬂl “Fields] OR "prevalences"[All Fields]
OR "prevalence s"[All Fields] OR "prevalent"[&ll Elelds] OR "prevalently"[All Fields]
OR "prevalents"[All Fields]) OR ("burden"[All Ele‘gis] OR "burdened"[All Fields] OR
"burdening"[All Fields] OR "burdens"[All Fields) GR ("epidemiologies"[All Fields] OR
"epidemiology"[MeSH  Subheading] OR © %pldemlology"[All Fields] OR
"epidemiology"[MeSH  Terms] OR eplaengology s"[All  Fields])) AND
("trachoma”"[MeSH Terms] OR "trachoma"[All Bielgs] OR "trachomas"[All Fields] OR
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"eye infections"[All Fields] OR ("eye"[All Fields} A%JD "infection"[All Fields]) OR "eye
infection"[All Fields]) OR ("Trachomatous"[All S?:le@Is] AND ("intense"[All Fields] OR
“intense

ly"[All Fields] OR "intensities"[All Fields] OR "||‘gerf§|ty"[AII Fields] OR "intensively"[All
Fields])) OR ("Trachomatous"[All Fields] "’Al\ﬁi) “follicular"[All  Fields])) AND
("Ethiopia"[MeSH Terms] OR "Ethiopia"[All Fields]9R "Ethiopia s"[All Fields])
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Supplemental Table 4: Study characteristics of included studies on the prevalence trachoma among childr‘%nége 1-9 years; 2023
;Author's Year of Region Study Area Study | Sample | Male(n) Fema%ei No of Prevalence
3 Publication Design | Size (n) # & |cases(n) %
PAbashawl et.al® | 2016 Gambela Region-wide |CS 3238 NA NA 3 § 557 17.2
;damu ot ol 2016 Benishangul | Region-wide | CS 7417 3212 42055 & 616 8.3
7 2 3
?deraet.al[ﬂ 2016 grllemgz Region wide | CS 41,155 NA NA ;rjn; 11,647 28.3
}l?dmassu etal®™™ [2013 SNNP Guragie CS 768 386 382 ﬁéé 175 22.8
Admasu et.al®™ | 2015 SNNP Dawro CS 267 113 154 gg; 61 22.9
Alambo et.al™® 2018 SNNP Areka CS 586 317 269 225 | 222 37.9
}%Iemayehu et.al®™ | 2015 Diredawa Dera CS 671 351 320 gg% 105 15.6
Klemayehu et.al | 2005 SNNP Guragie CS 2788 NA NA g53|1561 56.5
o T E
Anteneh eta™ | 2016 Amhara Gazegibela | CS 601 268 333 % (E, 315 52.4
éﬁgsres et.allt! 2016 Ambhara Gondar CS 586 285 301 = ;g; 71 12.1
ﬁssefaet.al[ﬂ 2017 Harari Harari CS 1722 804 018 = % 22 1.3
Relsti et.al™ 2021 Southwest | Lare CS 610 283 327 3 g [132 21.6
Bero et.al® 2016 Oromia | Region-wide |CS | 41642 | NA NA 2 5 | 9744 23.4
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1Supplemental Table 5: Meta-regression of factors related to the heterogeneity on the pooled prev
bf age children in Ethiopia, 2023

BMJ Open

Variables Coefficient 95% ClI P-value
Year of Publication | -1.83 -2.54 10 -1.10 0.00
Region 1.23 -1.19-3.66 0.30
Sample Size -.000 -.00 to 0.00 0.49
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. 22 Abstract a
3
Z 23 Objective: To determine the pooled prevalence of active trachoma among 1-9 year old 15
O
; 24  children in Ethiopia. 5
9 g
10 25 Design: A systematic review and meta-analysis were employed in accordance with the o ﬁ
o
:; 26  Preferred Reporting ltems for Systematic Reviews. é E
13 2 2
14 27 Data sources: Medline/PubMed, Scopus, Web of Science, African Journal of Online 3 g
15 S
16 28 (AJOL), and Google scholar databases were systematically explored to find studies ’E E
= 0N
1% 29 published in English until July 2023. £~
19 g 3
20 30 Eligibility criteria: The following criteria apply: (1) Condition (Co): Studies examined the g §
21 S
22 31 prevalence of trachoma among children (1-9) years old; (2) Context (Co): Studies ‘; E
;i 32 conducted in Ethiopia; (3) Population (Pop): Studies that were done among children (1-9) émE
Ba<
;Z 33 years old; (4) Study type: observational studies; (5) Language: Studies published in gf_ﬁ%
27 34 English. 53
2 539
;g 35 Data extraction and synthesis: The data was extracted using a Microsoft Excel 2%’ §
Qoo
g; 36 spreadsheet. DerSimonian-Laird random effect model was used to estimate the pooled g@%
33 37 prevalence of active trachoma among 1-9 years old children. Cochrane Q-tests and I2 %’J’g%
34 3mZ
35 38 statistics were used across studies to assess heterogeneity. To identify possible g@{j
Q- F
g? 39 publication bias, Egger’s test was performed. > 3
- O
38 5 3
39 40 Primary outcome: Prevalence of active trachoma. = z
40 e 3
41 . . - . 2 3
4> 41  Results: Overall, a total of forty-two articles with 235,005 study participants were included o §
ji 42 in the final analysis. The estimated pooled prevalence of active trachoma using random ?T E
45 43  effect model was 24% (95% Cl: 20%-27%). The sub-group analysis by region revealed the é o
46 E
47 44 highest prevalence of trachoma was 36% (95% CI: 13%-58%) in the Tigray region, and 3 ;
o
jg 45  publication year revealed the prevalence of trachoma was decreasing from 32% to 19% E E’f
50 46 after 2015. &
51 o
52 o
53 47 Conclusion: In this review, the pooled prevalence of active trachoma was found to be %
gg 48  high in Ethiopia compared to World health Organization (WHO) threshold level. This E:
56 3
57 E:
58 2 o
59 &
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underscores the need for increased focus on high-risk age groups to decrease trachoma

and to achieve the elimination of trachoma from the country by 2030.
Strength and Limitations of this study

& |t follows the recommended updated PRISMA guidelines.

& We also rigorously searched the literature in different databases and identified
eligible studies.

& One limitation of this systematic review and meta-analysis is that it only includes
cross-sectional studies that report the proportion of trachoma cases.

# This review has not assessed associated factors.

Word count: 3285
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72 Introduction

73 Globally, trachoma is the leading infectious cause of blindness. Trachoma has been

74 named one of 20 neglected tropical diseases (NTDs) by the World Health Organization

oNOYTULT D WN =

9 75  (WHO) [1, 2]. Children are the primary reservoirs of infection. Children aged 1 to 9 years
11 76  are more likely to have an active trachoma [3]. Due to their tendency for close contact with

77  others, children are frequently infected with Chlamydia trachomatis [4].

15 78 The poorest of the poor are primarily affected by trachoma [5]. The WHO 2021 report
17 79 shows that trachoma is responsible for 1.9 million people with blindness and visual
80 impairment; moreover, approximately 125 million people live in trachoma-endemic areas
20 g1  worldwide [1]. Around 3.8 million cases of blinding trachoma and 27.8 million cases of
22 82 active trachoma have been reported in Africa, which is one of the most affected continents
o4 83 [6]. Ethiopia has the world's highest trachoma burden, with 76.2 million people living in
84 endemic areas at risk of contracting the disease. Among Ethiopian children, active
27 85 trachoma is ranged from 10.3% [7] to 74.3% [8] . For children aged 1-9 years living in
29 86 endemic areas the prevalence of Trachomatous inflammation-follicular (TF) <5% is the
87 elimination target set by WHO , However, the prevalence in Ethiopian children is higher
32 g8 than the target. If TF is > =5% among children aged 1-9 years, a SAFE strategy which

34 89 includes Antibiotics, Face washing, and Environmental Improvement (A, F, and E) is
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36 90 recommended [9]. Globally, an estimated 8 billion US$ in annual product loss is attributed

91 to this disease [1].

40 92 Direct personal contact such as shared towels, flies, clothes, and fingers that interact with
4> 93 the infected person’s eyes or nose is known for transmission of trachoma infection. The
94  scarcity of safe drinking water access and sanitation systems has spread Chlamydia
45 95 trachomatis infections. Corneal scarring and eyelid deformities can occur after

47 96 inflammation and recurrent infections; if not treated, eyelid inversion (entropion) and the

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

49 97 lashes turning inward (trichiasis) occur as late complications. Trichiasis and permanent

98 damage to the cornea frequently result in irreversible blindness [1].

53 99 Eliminating trachoma by 2020 through the implementation of the SAFE strategy (surgery

55 100 for in-turned eyelashes, antibiotics to clear the infection, and facial cleanliness and

g? 101 environmental improvement to reduce infection transmission) was set by the WHO and
58 4
59
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other concerned organizations [1]. Ethiopia intended to eliminate trachoma through the
SAFE strategy by implementing a national trachoma action plan in 2012 and a second
master plan for 2016 to 2020 [10, 11]. Despite significant development, trachoma
elimination was not met by December 2020 and it was pushed back to 2030 to align with
the Sustainable Development Goals (SDGs) [1].

Despite the fact that numerous studies have been conducted in Ethiopian children (1-9
years) to assess the prevalence of trachoma and systematic review and meta-analysis in
2019 [12], Our reason for undergoing this systematic review and meta-analysis is that
many studies have been published since then, and our study aimed to address specific
stastical limitations in the previous studies. As a result, this study aimed to deliver a
comprehensive updated nationwide prevalence of trachoma infection among children and
geographical locationsand to assess the ongoing preventive and control measures impact

in the country.

Furthermore, the government and other concerned bodies may contribute by focusing on
preventive measures such as improving access to water and sanitation, specifically in

areas of high trachoma infection prevalence.

Research Question: What is the pooled prevalence of trachoma infection among children

(1-9 years old) in Ethiopia?

Methods

Reporting
We performed our analyses according to the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) statement [13]. The article screening was based
5
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128 on the PRISMA 2020 statement, and the selection process has been shown using a
129 PRISMA P flow diagram. The finding is presented using the standard PRISMA checklist
130 (Supplemental Table 1). The review protocol is not registered in PROSPERO.

oNOYTULT D WN =

° 131 Search Strategy and study identification

1 132  To estimate the prevalence of trachoma among children (1-9) years old in Ethiopia, a
13 133  systematic review and meta-analysis were performed. After an initial exploration of Google
15 134  Scholar, MEDLINE, and SCOPUS with limited parameters, a follow-up search was
135 conducted using all identified keywords and index terms across several databases,
18 136 including MEDLINE, PubMed, SCOPUS, Web of Science, and African Journal Online
20 137 (AJOL). All studies conducted on trachoma prevalence among children in Ethiopia were
2> 138  retrieved. The search included all articles published from database inception to July 31,
139  2023. English-language studies were only searched. Medical subject headings (MeSH)
25 140  ((((("Magnitude") OR "prevalence" OR “burden”) AND "Trachoma") OR "Eye infection" OR
27 141  “Trachomatous intense” OR “Trachomatous follicular")) AND Ethiopia) were used in
142  various combinations as the primary search keywords (Supplemental Table 2). During
30 143 the systematic review and meta-analysis, we followed the Preferred Reporting Items for

32 144 Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

145 [13].
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37 146  Eligibility Criteria
147  We used the condition, context, and population (CoCoPop) framework for the search and

41 148 meta-analysis of eligibility criteria.

44 149 Inclusion Criteria

46 150 The following criteria were used to include studies in this systematic review and meta-

151  analysis.
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50 152 ¢ Condition (Co): we include studies that examine the prevalence of trachoma among
52 153 children (1-9) years old.
54 154 e Context (Co): studies conducted in Ethiopia were included.

155 e Population (Pop): studies that were done among children (1-9 years).
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e Study type: observational studies

e Language: studies published in English were included

Exclusion criteria

We excluded studies other than children (1-9 years) as well as those with different
outcomes of interest, qualitative studies, case reports, case series, review papers,

conference proceedings, and abstracts.

Outcome measurement

This study aimed to gather and analyze data from various studies conducted in Ethiopia to
determine the pooled prevalence of trachoma among children aged 1-9 years. We used a
systematic approach to identify the relevant studies and extract data from them. Then we
employ stastical methods to combine the data from different studies to estimate the overall
pooled prevalence of trachoma among children (1-9 years old ) in Ethiopia. The
prevalence of trachoma, defined here as trachomatous inflammation follicular or
trachomatous inflammation intense, among children was the major outcome of this review.
We calculated the prevalence of trachoma in children by adjusting for the proportion of
each age group (1-year increments) with active trachoma (TF) based on the local

population distribution of 1-9 year-olds from the latest census data.

Data extraction and quality assessment
The Endnote citation manager (Version X8, for Windows, Thomson Reuters, Philadelphia,

PA, USA) was used to import the retrieved studies, and then duplicates were removed.
Two independent reviewers screened all the articles for eligibility criteria. The reviewers
began by screening the abstracts and titles, followed by full-text screening. The quality of
the articles was assessed using the Newcastle-Ottawa Quality Assessment Scale
(adapted for cross- sectional studies) [14]. Disagreements were resolved by a third
investigator. The articles were critically appraised by the following criteria from the tool:
representativeness of the sample (1 score maximum), sample size (1 score maximum),
non-respondent (1 score maximum), ascertainment of exposure (2 score maximum),
comparability of outcome based on study design (2 score maximum), outcome assessment

(2 score maximum) and statistical analysis (1 score maximum). All the included studies

7
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185 assessed through the tool with a score of 25 were included in this systematic review and
186 meta-analysis (Supplemental Table 3). After quality rating, no study was dismissed.

187  During our quality assessment, nineteen studies score eight, seventeen studies score

oNOYTULT D WN =

188  seven, five studies score nine and one study score six out of ten. Overall, the distribution of
10 189  scores in the quality assessment indicates that the majority of studies were of good to high
1o 190 quality, with only a few studies showing lower scores. Two investigators used a
13 191  standardized extraction format prepared in Microsoft Excel. The excel spreadsheet
15 192 includes the name of the first author, publication year, study design, region, study area,

17 193  gender, sample size, number of cases and trachoma prevalence.
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Statistical Analysis

Data was extracted in Microsoft Excel format and analyzed using STATA software
version 16.0 (Stata Corp., LLC, Texas, USA). We used forest plots to report the
estimated pooled prevalence of the study with a confidence interval (Cl) to provide a
visual summary of the data. Effect sizes were expressed as a proportion with 95% CI
around the summary estimate. The data was first presented using a narrative
synthesis of the included studies. We assumed no, low, medium, and high
heterogeneity across studies if the |2 values were 0%, 25%, 50%, and 75%,
respectively. A meta-analysis using a random effects model was performed to
analyze the pooled prevalence with 95% confidence intervals (Cl) since significant
heterogeneity was detected between studies. The heterogeneity of each outcome
measure was assessed using both X2 and |2 statistics to determine dispersion. A
meta-regression analysis was performed to investigate the source of heterogeneity. A
funnel plot and Egger’s regression test was conducted to assess publication bias. In
addition, a leave-one-out sensitivity analysis was performed to evaluate the small study
effect by excluding each study one at a time. The analysis was performed to assess
the effect of each study on the pooled prevalence of trachoma, and subgroup analysis
was performed to ensure consistency of the pooled results. Statistical significance

was considered at p< 0.05.

Patient and public involvement

The public or patient were not involved in the design, conduct, reporting, or

dissemination plans of this review.
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1

2

3

s 219 Results

5

6

; 220 Search results
9

10 221 Our searching strategy initially identified 453 articles, and 340 duplicates were
222 excluded by using the endnotes citation manager. Finally, 68 studies were further
13 223 excluded after reviewing the title and abstract, and then the full text of 45 articles was
15 224 reviewed for the necessary criteria. Excluding three articles as they were not reported
17 225 outcomes of interest, finally, 42 studies that fulfilled the inclusion criteria were
226 considered for the final analysis to estimate the overall pooled prevalence of
20 227 trachoma among children (1-9 years) in Ethiopia. (Figure 1) illustrates the process of

22 228 the literature review, screening, and eligibility assessment of the study articles.

»5 229 Included studies characteristics

27 230 A total of forty-two cross-sectional studies (235,006 children) were included in this
29 231 systematic review and meta-analysis (Supplemental Table 4). The spanned
31 232 publication period was from 2005 to 2023. The sample size of the included studies
233 ranges from 178 [15] to 62869[16]. With regard to study sites, sixteen of the primary
34 234 studies included from the Amhara region [2, 16-30], nine from the SNNPR region [31-
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36 235 39] and six studies were included from Oromia [15, 40-42], and three from Tigray
33 236 [43-45], respectively. However, one study each reported from Afar [46] , Somali [47],
39 937 Harari[48],Diredawa [8], Gambela [49], BenshangulGumuz [50], and nationwide [51]
41 238 (Table 1).
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Table 1: Summary of 42 included studies on the pooled prevalence of trachoma agmoag 1-9 years of age
o ©
children in Ethiopia, 2023. s §
&
Publication Female e R
Author’s year Region Study Area Sample Male(n) (n) l&brﬁfgases(n) Prevalence %
D S =
2016 ] ] 2] ~
Abashawl et.al[49] Gambela Region-wide 3238 NA NA @g- S 17.2
2016 Benishangul B
Adamu et.al[50] Gumuz Region-wide 7417 3212 4205 @_% , 8.3
2016 . . o2
Adera et.al[31] SNNP Region-wide 41,155 NA NA 1531’345 28.3
Admassu et.al[32] 2013 SNNP Guragie 768 386 382 88 228
2015 -2
Admasu et.al[33] SNNP Dawro 267 113 154 % < g 22.9
2018 8>3
Alambo et.al[39] SNNP Areka 586 317 269 gﬁ = 37.9
2015 NGRS
Alemayehu et.al[52] Amhara Dera 671 351 320 g)b" < 15.6
o
Alemayehu et.al [34] 2005 SNNP Guragie 2788 NA NA ‘E61% 56.5
55
Anteneh et.al[17] 2016 Ambhara Gazegibela 601 268 333 %5 _g 52.4
= fe
Asres et.al[18] 2016 Ambhara Gondar 586 285 301 ﬁl § 121
o
2017 . . 2 2
Assefa et.al[48] Harari Harari 1722 804 918 % i 1.3
|=)
Belsti et.al[53] 2021 Southwest Lare 610 283 327 ‘%2 Z 21.6
=
Bero et.al[40] 2016 Oromia Regionwide 41642 NA NA @44 g 23.4
2007 o o 3.
Brhane et.al[51] Nationwide Nationwide 9289 NA NA @25 o 40.1
2018 . - oD
Duale et.al[47] Somali Region-wide 23620 11462 12158 %43 o1 15
n Q
Ejigu et.al[54] 2013 Southwest Kersa 305 154 151 77 é‘; 25.2
2008 . 3
Emerson et.al[19] Ambhara Region wide 5485 NA NA 1794 8 32.7
2017 . @
Ferede et.al[20] Amhara Dembia 681 NA NA 121 = 18.2
2013 . S
Gedefaw et.al[21] Ambhara Dangila 409 215 194 49 «Q 12
3
=
11 o
c
®
o
®
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Genet et.al [22] Ambhara Dangila 704 337 367 8 3 6.1
(@) ©
2009 c. D
Golovaty et.al[23] Ambhara Ankober 507 219 288 a5y 53.9
=
2012 . . Q 3
Kassahun et.al[42] Oromia Mojo 431 NA NA QO-Z o 22.5
Kedir et.al[35] 2020 SNNP Silte 561 279 282 B & 294
QS =
2019 . AN
Kemal et.al[41] Oromia Medawalebu 406 215 191 @g B 22
2021 NN
Kessete et.al[30] Ambhara Metema 752 352 400 &S o 11.8
Ketema et.al[24] 2012 Ambhara Baso Liben 792 391 401 ‘%i § 24.1
. 2014 ) =c9
Mehari et.al [36] SNNP Guragie 735 366 369 LYt 6.4
> = @
2022 . . S
Mekonnen et.al[15] Oromia Arsi Negele 178 93 85 %,9 == 21.91
o
Mengistu et.al[37] 2016 SNNP Zala 611 286 325 %ﬁ i 36.7
S s
Mesfin et.al[43] 2006 Tigray Regionwide 1526 NA NA %‘13’2 59.2
Mesfin et.al[2] 2005 Amhara Ebinet 1244 601 643 P27 % 42.4
Mohammed et.al[8] 2005 Diredawa Goro 826 438 388 %8 _‘:'3 33.7
2018 — 2. S
Negash et.al[46] Afar Regionwide 6339 NA NA 81 =. 9.6
Qo
. . 2015 " 2 9
Nigussie et.al[25] Amhara Gonji Kolella 618 353 265 ﬁiﬁ i 231
[©]
Nigusu et.al[26] 2022 Amhara Tarimaber 736 380 356 EG Z 15.8
)
Oswald et.al[16] 2017 Ambhara Region wide 62869 NA NA @35 8 9.6
= =
o
Reda et.al[44] 2020 Tigray Deguatemben 502 257 245 @8 o 21.5
Sadik et.al[45] 2016 Tigray Regionwide 10023 NA NA %76 o 26.7
W Q
Shiferaw et.al[27] 2013 Ambhara Makisegnit 420 209 211 1.00 «3; 23.8
. 2022 5
Shimelash et.al[28] Amhara Debretabor 394 70 324 39 8 9.9
2017 o)
Tadesse et.al[29] Amhara Wollo 1358 638 720 293 = 21.6
. 2019 o
Woldekidan et.al[38] SNNP Lemo 574 NA NA 87 « 15.2
_§-
12 o)
c
)
o
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The pooled prevalence estimates of trachoma among

children in Ethiopia

The pooled prevalence of trachoma among children (1-9 years old) in Ethiopia was
identified in 42 studies. Of a total of 235,006 children, 45,711 were infected with
trachoma. Stastically significant heterogeneity was observed (12 = 99.8%; p<0.0001).
We used a random effect model to estimate the pooled prevalence of trachoma among
children (1-9 years), which was 24.1% (995% ClI: 20.67-27.40%) (Figure 2).

Subgroup analysis

To identify the potential source of heterogeneity, a subgroup analysis was executed
based on the study area (region) and publication year. Based on the subgroup analysis
by the study, in the region of Ethiopia, the highest prevalence of trachoma was reported
in Tigray at 35.81 (95% CI: 13.84-57.78), followed by SNNP at 28.98 (20.14-
37.82). Subgroup analysis by publication year was performed to overlook the trends
over ten years in the pooled prevalence of trachoma among children in Ethiopia. The
results of the subgroup analysis revealed a significant difference in the pooled
prevalence of trachoma among children, with rates of 32.53% (95% CI: 24.32-40.76)
before 2015 and 19.93% (95% ClI: 16.35-23.51) since 2015 (Table 2).

Table 2: Subgroup-analysis on the pooled prevalence of trachoma infection

among children (1-9 years) in Ethiopia, 2023
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Subgroups | Number of studies Prevalence (95%CIl) 12 P-value
Regions
Amhara 16 23.02(16.7,29.31) 59.5 0.001
a
SNNPR 10 28.58 (20.14,37.82) 99.5 0.001 I
Oromia 6 23.36(22.96,23.75) 0.00 0.107 S
)
Tigray 3 35.81(13.84,57.78) 59.7 0.100 é
g
13 S
s
2
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vy}
1 -
2 S
" Others 7 15.29(7.33,23.26) 59.9 0.600 1
5 %
6 Over all 42 24.01(20.61,27.40) 59.8 0.001 %
7 S
g Publication year a
10 >= 2015 28 19.71(16.27,23.15) 99.8 0.001
11
o <2015 12 32.53(24.31,40.76) 99.5 0.001
14
15 Over all 42 24.01(20.61,27.40) 59.8 0.001
16
17
18 262
19
2> 263 Publication bias assessment
;g 264  The funnel plot was visually inspected to assess potential publication bias, which was

24 265  statistically supported by Egger's test. The symmetrical distribution of the included
26 266 publications in a large inverted funnel indicated the absence of a publication bias
28 267  (Supplemental Figure 1). The Egger tests revealed no publication bias among the
29 268 studies included to estimate the pooled prevalence of trachoma infection among
31 269 children in Ethiopia, with p -values of (p = 0.260).

34 270 Meta-Regression

37 271 Meta-regression was used to identify factors associated with the pooled prevalence of
272 trachoma among children (1-9 years old). For the meta-regression, publication year,

40 273  region, and sample size were considered. The analysis revealed a significant correlation
42 274  between the pooled prevalence of trachoma among children (1-9 years) and publication
4a 275 year (P<0.001) but no significant correlation with sample size or region (Supplemental
4> 276  Table 5).

48 777 Sensitivity analysis

50 278 By excluding each study individually, a leave-out-one sensitivity analysis was used to
52 279 determine the effect of a single study on the pooled prevalence of trachoma among

54 280 children (1-9 years) in Ethiopia. Our finding revealed that no single study had a
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significant impact on the pooled prevalence of trachoma among children (1-9 years) in
Ethiopia (Figure 3).

Discussion

The purpose of this systematic review and meta-analysis is to add national data on the
prevalence of trachoma infection among Ethiopian children to eliminate the disease.
Although different studies from different regions have been published in the country, the
data on trachoma infections has to be organized and updated every time. Therefore,
updating the information has the potential to inform and help develop different strategies

by targeting highly endemic areas.

The pooled overall prevalence of Trachoma (24.01%) observed in the current review is
comparable with a study from Colombia [55], but higher than the study done in the
Democratic Republic of Congo[56], Nigeria [57], Uganda [58], Brazil [59], and Kenya
[60]. This prevalence is lower than studies from South Sudan [61] and Guinea [62]. The
disparity among the findings might be due to environmental factors such as the level of
participants’ hygiene, sanitation, access to functional latrines, and clear water supply,
and recent studies were included in our review that reported an ongoing sustainable
water, sanitation, and hygiene (WASH) program and mass drug administration (MDA)
with azithromycin which might reduce trachoma prevalence among children in Ethiopia,
unlike the South Sudan study, which lacks MDA and targets SAFE strategy [61].

The subgroup analysis of this review also shows a statistically significant (p = 0.01)
difference among regions. Trachoma was highly prevalent in Tigray and SNNP,
followed by Oromia and the Amhara regions. Trachoma infection is related to
inadequate hygiene, a low standard of living, inadequate access to water, and
inadequate access to sanitation . In the Tigray region, trachoma prevalence is high
,which might also be related to extreme climatic events that favor a decline in water
availability during dry periods, which affects personal hygiene. Another reason for the
difference is attributed to baseline and intervention disparities in the communities. MDA
15
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1
2

2 309 with azithromycin once a year is needed based on the review findings (24%), and
Z 310 Ethiopia is known to require intervention based on the WHO 2021 report (1).

7

8 311  Though the decline is not statistically significant (p = 0.30), our results from this review
9

10 312 revealed studies conducted between 2005-2014 and 2015-2022, which show a
313 decrease in the prevalence of trachoma from 32% to 19%. The expansion of MDA and
13 314 WASH programs might be attributed to the decrease in prevalence. This review has
15 315 the implication of revealing the national burden of trachoma infection among children,
17 316 who are a special population and account for one-third of the national population.
18 317  Moreover, this large magnitude of trachoma infection shows a significant gap in the
20 318 implementation of WHO designed and national elimination strategies. Last but not least,

2> 319 from a research perspective, we recommend conducting operational studies on the

o4 320 topic.

25

;? 321  Strength and limitations of the study
28

29 322 The current meta-analysis has several strengths. It provides a comprehensive overview
31 323 of trachoma among Ethiopian children in accordance with the most recent PRISMA
324 guidelines. We conducted a thorough search of the literature using multiple databases

34 325 and found eligible studies. Although the meta-analytic techniques used in this study
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36 326  were strong, the results should be interpreted with caution due to the study's limitations.
327  First, there was significant heterogeneity in trachoma prevalence in Ethiopia. However,
39 328 this heterogeneity can be attributed to factors such as publication year and sample size.
41 329 Secondly, all the included studies were cross-sectional, which, owing to the nature of
43 330 the study design, makes it challenging to demonstrate a cause-and-effect relationship.
331  Moreover, this systematic review and meta-analysis has not assessed associated

46 332 factors of trachoma among children in Ethiopia.
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333 Conclusions

334 An effort has been made to eliminate trachoma infection, which is still highly prevalent
>4 335 across the Ethiopian regions. Even though the decline is not statistically significant, we

56 336 saw decreased trachoma prevalence in Ethiopian children. Trachoma is highly prevalent
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in Tigray, followed by SNNPR. Moreover, trachoma remains a significant public health
concern among adults in Ethiopia. The prevalence of trachoma in this population is
alarmingly high, highlighting the urgent need for continued efforts to improve access to
clean water, sanitation, and hygiene practices. Despite the effort made by the country to
eliminate trachoma infection, according to the WHO risk classification, it remains a
public health problem in the country. The output of this review will offer valuable data to
the Ministry of Health, policymakers, and concerned bodies that work on eliminating
trachoma infection in the country. Trachoma infection is highly prevalent based on this
review, and it underlines the need for improved prevention and control strategies for one

of the neglected tropical diseases in Ethiopia.

List of Abbreviations CIl: Confidence interval; NTDs: Neglected tropical disease;
PRISMA: Preferred reporting items for systematic review and meta-analysis; SAFE:
Surgery for Trichiasis, Antibiotics, Face Washing and Environmental improvement
strategy; SDG: Sustainable development goal; SNNPR: South Nation and Nationalities
people; WHO: World Health Organization.
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Figure Legend

Figure 1- PRISMA flow diagram of screened articles and the selection process of
studies on pooled prevalence of trachoma infection among 1-9 years of age children in
Ethiopia 2023.

Figure 2- Forest plot depicting pooled prevalence of trachoma among 1-9 years of age
children in Ethiopia 2023.

Figure 3- Leave-one sensitivity analysis on the studies included in the pooled

prevalence of trachoma among 1-9 years of age children in Ethiopia 2023.
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Figure 3. Leave-one sensitivity analysis on the studies included in pooled
prevalence of trachoma among 1-9 years of age children in Ethiopia, 2023
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32 synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study guter@ntlon characteristics and (8
33 methods comparing against the planned groups for each synthesis (item #5)). Q
34 13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing sﬁ’mnﬁlry statistics, or data 7
3] conversions. Z
gf 13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. %
34 13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was per%rmed, describe the 9
39 model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. &
4£ 13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analys@, meta-regression). 15
41 13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. % 16
43 Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting blaseg 15
43 assessment
a4 ; FE 14
4 Cerany 15 | Deseribe any methods usgdfo assess ertanty (9 S TBN SRR BIR oSt Rl /98858 5L A AR Em =
4
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2 3
. o o
1 s PRISMA 2020 Checklist g g
< 7
2 a 8
3 . Location
4 _Srgc?lcon and Checklist item where item
5 P : is reported
6 RESULTS 2 B
7 Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to Cgh’h rRimber of studies included in [0
8 the review, ideally using a flow diagram. S B
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they wefg grgluded. 10
9
D=
10 Study 17 | Cite each included study and present its characteristics. @ gf, 10
11 characteristics 2o 3
12 Risk of bias in 18 | Present assessments of risk of bias for each included study. T2 8
a3g
13 studies 32
14 Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an Qﬁg@-estimate and its precision 8
13 individual studies (e.g. confidence/credible interval), ideally using structured tables or plots. N
16 Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. a 78 8
17 E—
14 syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summarygé‘umate and its precision (e.g.  [°
14 confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the dlrectfglﬁ)ithe effect.
2& 20c | Present results of all investigations of possible causes of heterogeneity among study results. =1 @é’ o
21 20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Ea ) E 16
22 Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis ass::{asséd. o

1 —S
23 Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. %- ) o
24 evidence 2 o
23 DISCUSSION =

)
;_ Discussion 23a | Provide a general interpretation of the results in the context of other evidence. a2 S L7
28 23b | Discuss any limitations of the evidence included in the review. 2 3 18
29 23c | Discuss any limitations of the review processes used. f—) Z 18
3- 23d | Discuss implications of the results for practice, policy, and future research. % E 18
31 OTHER INFORMATION = =
32 Registration and 24a | Provide registration information for the review, including register name and registration number, or state that theirevy@,w was not registered. 18
33 protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. C§_ E 11
g‘f 24c | Describe and explain any amendments to information provided at registration or in the protocol. @ E 11
3; Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the r%iew. 13
=]

] ; P ; 1
3 _Competlng 26 | Declare any competing interests of review authors. 2 3
3¢ interests @

39 Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; da% extracted from included 13
4() data, code and studies; data used for all analyses; analytic code; any other materials used in the review. Q
4 other materials £
=2
42 o

43 From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systemat@ reviews. BMJ 2021;372:n71. doi:
44 10.1136/bmj.n71
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Period search was conducted

20 May 2023 to 20 June 2023

1sasn Joj Buipnjaui ‘1ybruAdoo Aq paio

'_\

8

o

32

[®]

©

S

2

N

5

Inclusion e Cross sectional study 8
criteria e Studies published until 31 July 2023 g
e Studies conducted in Ethiopia. E

e Children (1-9 years) me

e Published in the English Language. 2<

e Studies reported the prevalence of Trachonfe S

Exclusion e Case reports 8% o
criteria e case series 532
e review articles 2o

e letters to editors 52g

Libraries Worldwide oS

Records identified from secondary databases, Google
scholar

("magnitude"[All Flelds] OR "magnitudes"[Af >} gﬁelds] OR ("epidemiology"[MeSH
Subheading] OR "epidemiology"[All Fields ”@R "prevalence"[All Fields] OR
"prevalence"[MeSH Terms] OR "prevalance"[/ﬂl “Fields] OR "prevalences"[All Fields]
OR "prevalence s"[All Fields] OR "prevalent"[&ll Elelds] OR "prevalently"[All Fields]
OR "prevalents"[All Fields]) OR ("burden"[All Ele‘gis] OR "burdened"[All Fields] OR
"burdening"[All Fields] OR "burdens"[All Fields) GR ("epidemiologies"[All Fields] OR
"epidemiology"[MeSH  Subheading] OR © %pldemlology"[All Fields] OR
"epidemiology"[MeSH  Terms] OR eplaengology s"[All  Fields])) AND
("trachoma”"[MeSH Terms] OR "trachoma"[All Bielgs] OR "trachomas"[All Fields] OR
("eye infections"[MeSH Terms] OR ("eye"[All Felds] AND "infections"[All Fields]) OR
"eye infections"[All Fields] OR ("eye"[All Fields} A%JD "infection"[All Fields]) OR "eye
infection"[All Fields]) OR ("Trachomatous"[All S?:le@Is] AND ("intense"[All Fields] OR
“intense

ly"[All Fields] OR "intensities"[All Fields] OR "||‘gerf§|ty"[AII Fields] OR "intensively"[All
Fields])) OR ("Trachomatous"[All Fields] "’Al\ﬁi) “follicular"[All  Fields])) AND
("Ethiopia"[MeSH Terms] OR "Ethiopia"[All Fields]9R "Ethiopia s"[All Fields])
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Supplemental Table 3: Methodological quality assessment of included studies using the Newcastle-?ttgwa guality assessment scale
1 2 3
2 a B
3 Study Selection Comparability Outcome 3
4 5 9
5 Representat | Sample Non Asce | The subjects in Assess g Seatisti | Total(10)
? iveness of size respo | rtain | different outcome | ment of & céol test
8 the sample ndent | ment | groups are the g r
9 s of comparable, outcom & mE
. u
1‘1) the | based on the e(maxi 3
. o N
12 expo | study Qe5|gn or mum %g a
13 sure | analysis. score=2gg8¢g
14 (max | Confounding ) goz
12 imu | factors are 858
« dop
17 m controlled((maxi E.E =
18 scor | mum score=2)) 8>3
19 e:2) gmg
20 e
21 g - FB\,.
2> | Abashawl et.al[49] 1 0 0 1 0 2 % 23 6
23 g o
24 3 3
25 | Adamu et.al[50] 1 1 1 1 1 2 g 13 8
26 o '8
> a3
28 | Adera et.al[31] 1 0 1 1 1 2 3 1S 7
29 g g
30 T @
31 | Admassu et.al[32] 1 0 1 2 1 2 3 15 8
32 =1 N
33 g R
2‘5‘ Admasu et.al[33] 1 0 1 0 1 2 122 7
36 L‘E
(@]
25 | Alambo et.al[39] 1 0 1 1|1 2 1m 7
39 =
40 Q
41 | Alemayehu et.al[52] 1 1 1 1 1 2 1%; 8
42 5
43 o
44 | Alemayehu et.al [34] 1 1 1 1 1 2 25 9
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O jun

Anteneh et.al[17] 0 1 1 0 A

g3

IE. Q

Asres et.al[18] 1 1 1 1 F1

3 o

Assefa et.al[48] 1 0 1 1 312

g -

Belsti et.al[53] 1 1 1 1 e
= @

Bero et.al[40] 0 1 1 1 329

9=2g

ges

Brhane et.al[51] 1 1 1 1 oy P5

dg o

gc=

Sags)

Duale et.al[47] 1 1 1 1 S8

Jos

q- 3

Ejigu et.al[54] 1 1 1 1 %12

Emerson et.al[19] 0 1 1 1 913

jab o

Ferede et.al[20] 0 1 2 1 3 1S

S

4 3

Gedefaw et.al[21] 0 1 0 1 5 2°

g S

Genet et.al [22] 0 1 1 1 112

E

Golovaty et.al[23] 1 1 1 1 lw

O

g

«

Kassahun et.al[42] 1 1 1 1 28

E:

o

o

e
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Kedir et.al[35] 0 1 1 0 g 2g
1 g 3
2 a N
3 Kemal et.al[41] 1 1 1 1 F1
4 3 9
5 g 9
6 Kessete et.al[30] 1 0 1 1 El 1‘§
; g r
?o Ketema et.al[24] 0 1 1 1 0 %%
11 RN
- =
g Mehari et.al [36] 0 1 2 1 839
9=2=
14 ges
12 Mekonnen et.al[15] 0 1 1 0 E?g
17 EIE =
18 : St
19 | Mengistu et.al[37] 1 1 1 1 EEE:
20 203
21 q- 3
22 | Mesfin et.al[43] 1 0 1 1 S
23 3 3
4 @
24 3 =
25 | Mesfin et.al[2] 1 1 1 1 913
26 ¥ 9
o g 3
28 | Mohammed et.al[8] 0 1 1 1 3 25
29 g &
30
31 ['Negash et.al[46] 1 1 1 1 325
32 9
33 q 5
gg Nigussie et.al[25] 1 1 1 1 112
’ E
37 " 3%
3g | Nigusu et.al[26] 1 1 1 1 15
:
41 | Oswald et.al[16] 0 1 1 1 18
42 Ey
43 D
44 &
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Reda et.al[44] 0 1 2 1

Sadik et.al[45] 0 1 0 1

Shiferaw et.al[27] 0 1 1 1

Shimelash et.al[28] 1 1 1 1 3
L"-;D.

Tadesse et.al[29] 1 1 1 1 %
0

Woldekidan et.al[38] 0 1 1 0 2
]
4
m
)
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Supplemental Table 4: Study characteristics of included studies on the prevalence trachoma among childr‘%nége 1-9 years; 2023
;Author's Year of Region Study Area Study | Sample | Male(n) Fema%ei No of Prevalence
3 Publication Design | Size (n) # & |cases(n) %
PAbashawl et.al® | 2016 Gambela Region-wide |CS 3238 NA NA 3 § 557 17.2
;damu ot ol 2016 Benishangul | Region-wide | CS 7417 3212 42055 & 616 8.3
7 2 3
?deraet.al[ﬂ 2016 grllemgz Region wide | CS 41,155 NA NA ;rjn; 11,647 28.3
}l?dmassu etal®™™ [2013 SNNP Guragie CS 768 386 382 ﬁéé 175 22.8
Admasu et.al®™ | 2015 SNNP Dawro CS 267 113 154 gg; 61 22.9
Alambo et.al™® 2018 SNNP Areka CS 586 317 269 225 | 222 37.9
}%Iemayehu et.al®™ | 2015 Diredawa Dera CS 671 351 320 gg% 105 15.6
Klemayehu et.al | 2005 SNNP Guragie CS 2788 NA NA g53|1561 56.5
o T E
Anteneh eta™ | 2016 Amhara Gazegibela | CS 601 268 333 % (E, 315 52.4
éﬁgsres et.allt! 2016 Ambhara Gondar CS 586 285 301 = ;g; 71 12.1
ﬁssefaet.al[ﬂ 2017 Harari Harari CS 1722 804 018 = % 22 1.3
Relsti et.al™ 2021 Southwest | Lare CS 610 283 327 3 g [132 21.6
Bero et.al® 2016 Oromia | Region-wide |CS | 41642 | NA NA 2 5 | 9744 23.4
Hrhane et.a™ | 2007 Nationwide | Nation-wide | CS 9289 NA NA E:j = (3725 40.1
guale et.all®® 2018 Somali Region-wide | CS 23620 11462 1215% E 3543 15
Hjigu et.al> 2013 Southwest | Kersa CS 305 154 151 & § |77 25.2
Emerson et.a™ | 2008 Amhara | Region-wide | CS 5485 NA NA T 51794 32.7
Ferede et.al'™ 2017 Ambhara Dembia CS 681 NA NA § 121 18.2
gedefaw etal™ [2013 Ambhara Dangila CS 409 215 194 g 49 12
fenet et.al [& 2022 Amhara Dangila CS 704 337 367 ‘:;i 43 6.1
Golovaty et.al'® | 2009 Ambhara Ankober CS 507 219 288 Z 275 53.9
Kassahun et.a™ | 2012 Oromia Mojo CS 431 NA NA § 97 225

2020 SNNP Forpeer n—giﬁvev onty=http7/4 né(g)en.bmj Lgrélisite/d'uuuu’g:.)igeiines.xin I§i82 165 20 4

Redir et.al®
46
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43S: Cross-sectional study

34
35
36
37
38
39
40
41
42
43

2
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o o]
Kemal et.al'™ 2019 Oromia Medawalebu | CS 406 215 191 5 5|89 22
essete et.a mhara aso Liben 1 2 L | 191 4.1
;< |12 2012 Amh Baso Lib CS 792 391 401 S 7|19 2
«Q o
Ketema et.al’® 2014 SNNP Guragie CS 735 366 369 £ © 47 6.4
4 =N
Mehari et.al 2 2022 Oromia Arsi Negele | CS 178 93 85 £ 939 21.91
c = W
Mekonnen et.al'™ | 2016 SNNP Zala CS 611 286 325 € S |224 36.7
o K
j\/lengistu et.al®™™ [ 2006 Tigray Region wide |CS 1526 NA NA =< |903 59.2
DS =
W,esﬁn ot all42 2005 Amhara Ebinet&East | CS 1244 601 643 zox [527 42.4
i Belesa 22k
Nesfin et.al’? 2005 SNNP Goro CS 826 438 388 a9 |278 33.7
2=
ohammed et.a ar egion-wide A %oz |611 .
ﬁl h d et.al® | 2018 Af Regi id CS 6399 NA N 6 9.6
23S 2
Negash et.al'™ 2015 Amhara Gonji Kolella | CS 618 353 265 22 | 143 23.1
17 ot =
Nigussie et.al’® | 2022 Amhara Tarimaber CS 736 380 356 253|116 15.8
10 3 W~
Nigusu et.al™ 2017 Amhara Region wide | CS 62869 NA NA g:@gj 6035 9.6
?z)swald et.al'™ 2020 Tigray Deguatemben | CS 502 257 245 5 3 |108 21.5
—~ O
Reda et.al'® 2016 Tigray Region-wide |CS 10023 NA NA S 3 |2676 26.7
24 EAN
Badik et.al™ 2013 Amhara Makisegnit | CS 420 209 211 & 3 |100 23.8
26 b} (o)
Shiferaw et.al®™ [ 2022 Amhara Debretabor | CS 394 70 324 2 539 9.9
Shimelash et.al® | 2017 Amhara Wollo CS 1358 638 720 = > 293 21.6
2019 SNNP Lemo CS 574 NA NA & & |87 15.2
2
o
2
@
=
S
«Q
g
g
o
&

44
45
46
47
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1Supplemental Table 5: Meta-regression of factors related to the heterogeneity on the pooled prev
bf age children in Ethiopia, 2023

BMJ Open

Variables Coefficient 95% ClI P-value
Year of Publication | -1.83 -2.54 10 -1.10 0.00
Region 1.23 -1.19-3.66 0.30
Sample Size -.000 -.00 to 0.00 0.49
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