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ABSTRACT

Background: Findings from many African countries show that the prevalence of onchocer
ciasis infection is fragmented and in a wide range. Clear and organized evidence that showed
the prevalence is limited. Therefore, this systematic review and meta-analysis estimated the
pooled prevalence of onchocerciasis infection in the sub-Saharan African Countries. Methods:
Published articles found in Scopus, PubMed/Medline, Science Direct, Google Scholar, and
Cochrane Library databases were systematically searched. Based on the recommendations
of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) was
employed to determine the prevalence for onchocerciasis infection among peoples of all age
groups in Africa. Observational studies from 1 January 2015 to 10 February 2021 revealed
the prevalence of onchocerciasis in the sub-Saharan African countries was incorporated. The
pooled prevalence of the studies was computed using STATA version 14 statistical software.
The heterogeneity of the study was assessed using Cochrane Q test statistics, the |-squared
values test, and the Galbraith plot. Considering within and between variability, the random-
effect model was used to determine the pooled prevalence. Funnel plot and egger's tests
were conducted to assess publication bias. Results: Out of 1985 accessed studies, 17 studies
fulfilled the eligibility criteria and were included to estimate the pooled prevalence of
onchocerciasis infection. The pooled prevalence of onchocerciasis was 30% (95% ClI: 13, 47)
in sub-Saharan Africa. Thirty-two percent (95% Cl: 9, 56)) and 28% (95% Cl: 2, 54) of
onchocerciasis infection were identified from the study conducted before 2015 and after 2015,
respectively, based on the subgroup analysis. The prevalence of onchocerciasis among farmers
and housewives was 35% (95% Cl: 12, 58), 18% (95% CI: 10, 27), respectively. Conclusion:
Onchocerciasis is still of immense public health importance. Hence, the local government and
other stakeholders should implement rigorous and comprehensive onchocerciasis prevention
strategies such as improved sanitation, vector control, mass drug administration campaigns,
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and multifaceted methods based on their context.
Key words: Onchocerciasis, Prevalence, Meta-analysis, Systematic review, Africa.

INTRODUCTION

Neglected tropical diseases (NTDs) are a category of
infections caused by bacteria, parasites, viruses, and
fungi. Many tropical and sub-tropical developing
countries, where poverty is widespread, have them.
NTDs impact over 1.5 billion people in the world’s
poorest, most disadvantaged and isolated populations.'*
The five most common NTDs in the world are
lymphatic filariasis, onchocerciasis, Schistosomiasis,
soil-transmitted helminthes, and trachoma, all of
which are commonly treated with mass drug
administration’s.>* The parasitic disease onchocerciasis
(river blindness) is caused by the filarial worm
onchocercal volvulus, which is transmitted by blackflies.
Extreme itching, skin patches, and vision damage,
including blindness, are all symptoms of the disorder.
It is one of eleven NTDs that the World Health
Organization (WHO) has recently targeted for
eradication.>®

The WHO reports that 198 million people are at risk
of contracting onchocerciasis, but this number could

rise as the mapping of low-transmission areas is
completed.” In 2013, the global burden of disease
(GBD) report reported that 17 million people were
infected worldwide.® With 8.3 million cases, the
Democratic Republic of Congo had the largest number
of onchocerciasis cases.” The GBD collaborators
reported an overall prevalence of 15.53 million in
2015, with 12.22 million cases of skin disease and
1.03 million cases of onchocerciasis-related vision
loss. According to the most recent available data from
the GBD report 2016, the global prevalence is
estimated to be 14.65 million.'

Furthermore, in endemic regions, mostly in Sub-
Saharan Africa, an estimated 90 million people are
at risk of contracting the disease, with more than 37
million infected and 300,000 permanently blind as a
result of onchocerciasis.' In 2019, the World Health
Organization (WHO) reported that 217.5 million
people worldwide need mass ivermectin administra-
tion.'?
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Onchocerciasis is becoming less of a public health issue globally, and it is
no longer a concern in some areas." Despite the fact that the prevalence
of onchocerciasis has decreased significantly in African countries, the
disease remains a major public health concern. Onchocerciasis is a
parasitic disease that affects about 37 million people in 34 countries, with
the majority of cases occurring in Africa, with a few isolated cases in
South and Central America."

In addition, It is estimated that 86 million people live in high risk areas in
the African programme for onchocerciasis control (APOC) countries.'
Finding from Sierra Leone indicates that onchocerciasis is hyperendemic
in the Georama Chiefdom. Of the 651 people examined, 472 (72.5%)
had one or more microfilaria of onchocercal volvulus.” In Congo 28
confirmed onchocerciasis infection was reported.” In Tanzania, the
prevalence of onchocercal skin symptoms were found in 170 (38.8%),
of which 30 (6.9%) had nodules, 48 (11.0%) chronic onchodermatitis
and 92 (21%) itching and the overall prevalence of onchocercal volvulus
positive skin snips at baseline was 49%.''* In Yemen onchocerciasis is
one of the most neglected diseases making the prevalence of 18.5%.%

In conclusion, the findings from various of the African continent is
fragmented, not informative and a wide range of prevalence of oncho-
cerciasis infection: they were reported ranging from 6.32% to 17% in
Ethiopia.?** 2.43% to 13.2 in Ghana,* 1.7% to 23.7% in Uganda,” 7% to
19% in Cameron,?*2¢ 5% to 73% in Cote d’Ivoire and Burkina Faso, 49%
to 83.2% in Tanzania.*

Therefore, understanding the pooled prevalence of onchocerciasis
infection is paramount to design sound preventive and control strategies
targeted to eliminate and eradicate the newly appearing infection in the
region. Besides, as described above, the Sub-Saharan Africa countries
are highly affected by neglected tropical diseases, which are projected
to be exacerbated by low economic settings. Consequently, understanding
what research has been conducted and what knowledge gaps remain
regarding onchocerciasis infection is crucial to informing public health
interventions.

Hence, the purpose of this systematic review and meta-analysis was
aimed to estimate the pooled prevalence of onchocerciasis infection
among peoples of all age groups in sub-Saharan Africa countries and
to provide the necessary information to the scientific communities and
policymakers who intervene in the problem.

MATERIALS AND METHODS
Study design and setting

This systematic review and meta-analysis will be conducted in sub-
Saharan Africa from October 1/2020 to February 10/2021. Sub-Saharan
Africais the African continent that lies south of the Sahara that includes;
Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Central
African Republic, Chad, Congo, Cote d’Ivoire, Eritrea, Ethiopia, Gabon,
Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia,
Madagascar, Malawi, Mali, Mauritania, Mauritius, Mozambique, Namibia,
Niger, Nigeria, Rwanda, Senegal, Sierra Leone, Somalia, South Africa,
United Republic of Tanzania, Togo, Uganda, Zaire, Zambia, Zimbabwe.*!

Moreover, Sub-Saharan Africa had a population of 1.1 billion making the
current rate of growth is 2.3%. For the area, the UN predicts a population
of between 2 and 2.5 billion by 2050, with a population density of 80 per
square kilometer. More than 40% of the population is younger than 15
years old.*>** With nearly 11% of the world’s population bearing more
than 24% of the global burden of disease, Sub-Saharan Africa is home
to just 3% of the global health workers and invests less than 1% of the
world’s financial capital on health. Health workers are concentrated in
major cities and towns in most developed countries. Simultaneously,
rural areas can only boast about 23% and 38% of doctors and nurses
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in the country, respectively. Although targets for sustainable development
include at least 4.45 trained health professionals per 1,000 population,
many sub-Saharan Africa regions fell below the WHO guideline in
which the minimum threshold level for greater accessibility of critical
services and to minimize the risk of infection as a result of work overload
is 2.3 health workers per 1000 population.*

Searching strategies

First, search was done on the Cochrane Library, Joanna Briggs Institute
(JBI), and PROSPERO databases to check whether a systematic review
and meta-analysis studies exist or for the presence of ongoing review
projects related to prevalence of onchocerciasis in sub-Saharan Africa.
The review process followed the PRISMA guidelines to show accessed,
screened, rejected and included articles systematically or as per
predesigned searching strategies. Articles were accessed from SCOPUS,
PubMed, Science Direct, Cochrane Library databases, Google Scholar
(search engine) and African journals online. Grey literature like surveil-
lance reports, academic dissertations, and conference abstracts was also
be examined and included when it fulfills the inclusion criteria.

For this review, relevant articles were identified using the following
Mesh terms. PubMed search strategy; (Prevalence) OR (magnitude) OR
(Burden) OR (epidemiology) AND (onchocerciasis) OR (river blindness)
OR (onchocerciasis volvulus) OR (onchocerciasis infection) OR
(microfilaria) AND sub-Saharan Africa. The key terms were used in
combination using Boolean operators like “OR” or “AND.” The review
restricted to full texts, free articles, and English language publications.
This search involved articles published from 1 January 2015 to
10 February 2021. Besides, during the advanced PubMed search, it
was used all fields and Mesh words. The first reviewer was performing
the initial search and completes it on 10/02/2021. The review was then
scanning the literature for updates.

Eligibility of the study
Inclusion criteria

This systematic review and meta-analysis considered all researches
conducted in African countries that have identified the prevalence of
onchocerciasis fulfilling the following elements:

Study design; Observational study design.

Time frame: All studies published from 1 January 2015 up to 10 Febru-
ary 2021

Publication type: Both published and unpublished studies.
Language: An article published in English language was included.

Study area: Studies conducted in Africa, which are methodologically
institutional-based.

Population: All people of age groups.

Outcome: Studies that reported the outcome of interest (onchocerciasis
infection)

Exclusion criteria

Those articles not entirely accessed during the time of searching process
were omitted after attempted at least twice with the principal investigator
via email. After reviewing their full texts, studies that did not report
outcome of interest and with methodological problems were removed.
Besides, studies with low quality as pre-settled parameters and review
papers were also omitted. The full-text review was limited to studies that
have met the requirements for inclusion.

Quality assessment

The database search results were merged, and duplicate papers were
removed using Endnote (version X8). To assess the methodological
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qualities of the included articles, a modified version of the Newcastle-
Ottawa quality assessment tool scale for cross-sectional studies was
adapted and used to assess each study’s quality. Three independent
reviewers were critically appraising each paper. Disagreements were
resolved by discussion among those reviewers. To address contradictions
among the three independent reviewers, another reviewer was involved
by taking the three authors’ mean score or applying the third author. The
original studies, which scored 27 out of 10, were considered high quality
and included in the final meta-analysis. The three authors (MB, TM, and
GR) were then independently assessing the quality of included research
articles using the above tool.

Data extraction

Data were extracted using a structured data extraction spreadsheet
(Microsoft excels). The corresponding author of the original research
was contacted for additional information or to clarify method details
as needed. All the abstracts included during the title and abstract
review go to full-text review, and the necessary data were extracted
using the prepared spreadsheet. Data was defined and extracted by MB
and double-checked by a second reviewer in a pilot excel sheet. Authors
were notified if the data for selecting papers are incomplete or ambiguous.
Besides, two writers (MB and TM) independently extracted all the
required data using Microsoft Excel. The outcome of interest data extrac-
tion format (prevalence) consists of the first author’s name, publication
year, and study location, the design of the analysis, sample size, number
of participants with the outcome (case), occupation, gender, resident,
and response rate.

Outcome of measurement

After identification, the PROSPERO registration number was
CRD42021245110. The findings of the researches were reported in two
ways; the prevalence of onchocerciasis as percentage or as the number
of cases (n)/total number of participants in the sample (N). These two
parameters were important in the meta-analysis to estimate the pooled
prevalence of onchocerciasis infection. Therefore, the prevalence rate
was determined by dividing the number of individuals infected by the
total number of participants in the study (sample size) multiplied by 100.

Data analysis

The extracted data was imported into STATA 14 version software for
analysis. Meta-analytic integration was carried out using STATA 14 version
software and its “Metaprop” and “galbr” commands and the individual
study prevalence estimations. The’ Metaprop command was explicitly
developed for proportion meta-analysis and was based on the double
arcsine transformation of Freeman-Tukey for stabilizing variances.
Using Der Simonian and Laird random-effects models, systematic
review was computed with Metaprop, a Stata command for pooling
proportions, and presented in a forest plot with corresponding 95% Cls.

Publication bias was checked by funnel plot using the “metafunnel”
command and by Egger’s and Begg’s test. Symmetrical graph was interpreted
based on the graph’s shape to indicate the lack of publication bias. In
contrast, an asymmetrical graph was interpreted to indicate the presence
of publication bias. Both Egger’s and Begg’s test was used as a cutoff point
to declare the existence of publication bias with a p-value of less than
0.05. To visualize the existence of heterogeneity, we were subjectively
using Galbraith plot and Forest plot. Also, objectively (statistical test)
using Higgins I-Squared (I?), and Cochran’s Q statistic was used. I-square
statistics was quantifying the impact of heterogeneity on the meta-analysis
across studies, and was a cutoff point of 50% was used to declare significant/
considerable heterogeneity.
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By subgroup analysis, meta-regression, and sensitivity analysis the possible
variations between the studies were discussed. Subgroup analysis was
done based on the type of occupation, sample size, and year of publication
to Figure out the possible source of heterogeneity across the studies. The
results were presented using a random-effects meta-analysis model via
forest plot with the corresponding odds ratio and 95% confidence
intervals.

The prevalence rate, the logarithm of prevalence, and standard error (SE)
of the logarithm of prevalence was computed. The pooled prevalence
of onchocerciasis with a 95% confidence interval was computed using
random-effects model. To estimate the pooled effect size, random effect
model was used to account within and between study variability. Due to
the limited number, non-linear logistic regression analysis was used after
extending studies into unit record archives. An output in meta-analyses
was double-checked for internal consistency by the same person.

RESULTS

Selection and identification of studies

A total of 1985 papers were accessed from PubMed databases (1=900),
SCOPUS (n=145), Google scholar (search engine) (n=600), and manual
search, including gray literature (n= 80 articles) and science direct
(n=260). From the total accessed papers, 987 studies have been omitted
due to duplication. After reading the title and the abstract, 956 studies
were omitted because they were not in line with this review’s purpose
and methodological deficit. Finally, 332 studies were screened for
full-text review, 17 studies were included for this systematic review and
meta-analysis (Figure 1).

Characteristics of included studies

A total of 17 primary studies with a total sample size of 17,756 were
included in the review. In addition, the response rate in each included
study was evaluated, and it was found that the response rate ranging
from 83-100%, and almost all the studies had a good response rate
having a response rate of above 80%. All of 17 reviewed studies were
published in reputable journals were cross-sectional concerning the
research design.***! Finally, the quality score of the studies ranges from
7-9 out of 10 points (Table 1).

Articles identified through electronic
- 2 databases searching (n=1985)

PubMed (n=900)
Goggle scholar (600)
Science direct (n=260)
Scopus(145)

Other sources (n=80)

Records excluded due
to duplication (n=987)

c ~ Records after duplication

removed (n=998) :
Articles excluded after

reading title (n=666)

Records screened (n=332)
M

Articles excluded after

Full text articles assessed reading abstract (n=290)

for eligibilitv (n=42)

» Full —text articles excluded with
reasons (n=25)

Studies inc*ded in the
final meta-analysis (n=17)

e Unclear measurements
of outcome of interest

Figure 1: PRISMA flow diagram for study selection for systematic review
and meta-analysis of prevalence onchocerciasis in sub-Saharan Africa, 2021
(n=17).

International Journal of Medicine and Public Health, Vol 11, Issue 4, Oct-Dec, 2021



Debela, et al.: Onchocerciasis Infection in the Sub-saharan Africa Countries: A Systematic Review and Meta-analysis

Table 1: Overview of included studies in the systematic review and meta-analysis of prevalence of onchocerciasis among people of all age groups

in sub-Saharan Africa countries, 2021 (n=17).

Name of First author Year of Country
publication
Estelle Makou et al. 2020 Cameroon
Henri Lucien et al. 2011 Cameroon
Vie Lenaerts et al. 2016 Congo
Chuchu Churko et al. 2019 Ethiopia
Bedilu Kifle et al. 2019 Ethiopia
Daniel Dana et al. 2012 Ethiopia
Thuy-Huong Ta et al. 2017 Equatorial Guinea
Olusola Ojurong et al. 2014 Nigeria
Joseph N et al. 2019 Nigeria
Dan Bhwana et al. 2019 Tanzania
Kossi Komlanl et al. 2018 Togo
Housseini Dolo et al. 2016 Mali
Cyril K et al. 2014 Ghana
Bruno P et al. 2018 Tanzania
Simon J et al. 2016 Malawi
Mohammed A et al. 2018 Yemen
Miguel B et al. 2017 Angola
%
Study ES (95% CI) Weight
Estelle Makou et.al (2020) - : 0.08 (0.06, 0.12) 5.88
Enri Lucien et.al (2011) LI 0.07 (0.05, 0.10) 5.88
Vy Lenaerts et.al (2016) . 0.20 (0.18, 0.22)  5.89
Chuchu Churko et.al (2019) ! * 0.86(0.85,0.87) 5.89
Bedilu Kifle et.al (2019) . 0.06 (0.05, 0.09) 5.89
Daniel Dana et.al (2012) - 0.22 (0.19, 0.27) 5.87
Thuy-Huong Ta et.al (2017) . 0.10 (0.07, 0.12) 5.88
Olusola Ojurongbe et.al (2014) . 0.15(0.13,0.17) 5.89
oseph N et.al (2019) . i 0.05 (0.03, 0.06) 5.89
Dan Bhwana et.al (2019) |- 0.49 (0.42, 0.56) 5.84
Kossi Komlanl et.al (2018) :° 0.33 (0.31,0.36) 5.89
Housseini Dolo et.al (2016) L 0.11 (0.09, 0.12) 5.89
Cyril K et.al (2014) + 0.84(0.82,0.86) 5.89
Bruno P et.al (2018) '« 0.76(0.74,0.79) 5.89
Simon T et.al (2016) L. 0.56 (0.53, 0.60) 5.88
Mohammed A et.al (2018) - 0.19 (0.15, 0.22) 5.88
Miguel B et.al (2017) . 0.05 (0.04, 0.07)  5.89
Overall (I"2 = 99.92%. p = 0.00) | <> 0.30 (0.13,0.47)  100.00

LI —
EZSESET I

Figure 2: Forest plot of the pooled prevalence of onchocerciasis infection in
sub Saharan Africa countries, 2021 (n=17).

Prevalence of Onchocerciasis Infection in sub-Saharan
Africa Countries

The pooled prevalence of onchocerciasis infection among peoples of
all age groups in sub Saharan Africa countries was found to be 30%
(95% CI: 13, 47), as shown in the forest plot. Substantial heterogeneity
was, however, discovered in studies (12 = 99.92%, p < 0.001). By consid-
ering this fact, we performed a random effect analysis (Figure 2).
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Study design Sample Event Prevalence Quality
size (%) score
A cross-sectional 310 26 8.38 7
A cross-sectional 400 29 7.25 7
A cross-sectional 1389 278 20.01 7
A cross-sectional 3765 3244 86.1 7
A cross-sectional 553 35 6.32 8
A cross-sectional 440 99 22.5 9
A cross-sectional 543 52 9.57 8
A cross-sectional 1091 166 15.21 8
A cross-sectional 843 39 4.6 9
A cross-sectional 210 103 49 9
A cross-sectional 1455 485 333 8
A cross-sectional 1700 180 10.58 8
A cross-sectional 1722 1448 84.1 9
A cross-sectional 1168 893 76.5 7
A cross-sectional 737 416 56.4 8
A cross-sectional 508 94 18.5 9
A cross-sectional 922 49 5.32 9

Publication bias

The existence of publication bias was determined within the included
studies. In this systematic review and meta-analysis, the funnel plot was
assessed for asymmetry distribution of prevalence of onchocerciasis
by visual inspection. This shows that all the studies’ effect sizes were
normally distributed around the center of a funnel plot due to the
absence of publication bias. As defined subjectively below in the funnel
map, each study’s scatter plot is more clustered near zero, suggesting that
there was no publication bias (Figure 3).

Besides, the publication bias was objectively assessed using Begg’s and
Egger’s tests to rule out test of the null hypothesis: no small-study
effects. The estimated bias coefficient (intercept) was 1.68 with a standard
error of 1.3, giving a p-value of 0.21. Using Egger’s regression test with a
p-value of 0.21 tests provides strong evidence for the absence of small-
study effects (no publication bias). Lastly, as the p-value is > 0.05, was no
statistical evidence of publication bias using the Begg’s test for estimating
the prevalence of onchocerciasis infection in Africa countries (p = 0.23)
and (p = 0.21) respectively (Figure 4).

Subgroup analysis

There was considerable heterogeneity identified across 17 included studies
in this systematic review and meta-analysis ((I* = 99.92%, p< 0.001)).
Thus, a subgroup analysis was conducted through stratification using
the variables such as the samples size, type of occupation and year of
publication to Figure out the sources of heterogeneity for the pooled
prevalence of onchocerciasis infection. In this systematic reviews and
meta-analysis, the prevalence of onchocerciasis infection was found to
be higher in some groups; however, it no significantly varied 39% (95%
CIL: 15, 63) in studies conducted with sample size more than 600, 17%
(95% CI: 10, 23) in studies conducted with sample size of less than 600 as
compared with their counterpart (Figure 5).
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Figure 3: Funnel plot with 95% confidence limits of the prevalence of
onchocerciasis infection in Africa countries, 2021 (n=17).

Besides, based on the type of occupation of participants, we performed
subgroup analysis. The highest prevalence of onchocerciasis infection
was reported from studies involved farmers 35% (95% CI: 12, 58) (Figure 6).

Furthermore, we conducted a subgroup analysis based on the year of
publication. The highest prevalence of onchocerciasis infection was
reported in studies done before the year of 2015 was found to be 32%
(95% CI: 9, 56) (Figure 7).

Meta-regression

Despite the fact that the meta-regression for the 17 included studies was
also performed to classify causes for heterogeneity in addition to sub-
group analysis, there was no statistical meaning of significance from the
meta-regression model to classify the possible source of heterogeneity
(Figure 8).

year of Weight
study study ES (95% CD (Fixed)
Farmer :
Estelle Makou etal 2020 . 0.08(0.06,0.12) 327
Enri Lucien et.al 2011 . 0.07(0.05,0.10) 4.81
Vy Lenaerts et.al 2016 . 020(0.18,022) 7.02
Chuchu Churko etal 2019 . 0.86(0.85,0.87) 25.56
Bedilu Kifle et al 2019 . 0.06(0.05,009) 7.55
Beag's Test oseph N et.al 2019 . 0.05(0.03,0.06) 15.46
99 Dan Bhwana et.al 2019 . 0.49 (0.42,0.56) 0.68
X , L CyrilK etal 2014 . 0.84(0.82,086) 10.42
add. Mendallls Score (PUO) T eoe Bruno P etal 2018 e 0.76(0.74,079) 526
g V- £°st :_:“ - e Simon T et.al 2016 . 0.56 (0.53,0.60) 2.43
umber o uetes ~ Mohammed A et.al 2018 . 0.19(0.15,022) 273
z = 1.24 Miguel B et.al 2017 . 0.05(0.04,007) 14.83
Pr > 1zl = 0.217 Fixed Subtotal (I"2=99.94%, p=0.00) | 041(0.40,042) 100.00
z = 1.19 (continuity corrected) Random Subtotal o 035 (0.12.0.58)
Pr > |z| = 0.232 (continuity corrected) '
House wife '
Egger's Test Daniel Dana et.al 2012 . 022(0.19,027) 604
Thuy-Huong Taetal 2017 . 0.10(0.07,0.12) 1502
Ofusola Ojurongbe st.al 2014 . 0.15(0.13,017) 2025
std EBff Coef.  std. Err. € P>t [95% Conf. Interval] Kossi Komlanl etal 2018 . 033(031,0.36) 15.68
Housseini Dolo etal 2016 . 0.11(0.09,0.12) 43.00
slope 4.41809 1.033433 4.28 0.001 2.21538 6.620801 Fixed Subtotal (12 = 98.60%, p=000) ] 0.16 (0.15,0.17) 100.00
bias -1.685426  1.300958 -1.30 0.215 -4.458352 1.0875 Random Subtotal & 0.18 (0.10,027)
]
'
Heterogeneity between groups: p=0.000 |
) . L . . Fixed Overall (I"2 =99.92%, p =0.00); 035(0.34,035)
Figure 4: Begg's and Egger’s test for detection of publication bias for studies Random Overall 035 (034,035)
]
included to estimated pooled prevalence of onchocerciasis infection in sub o :
Saharan Africa countries, 2021 (n=17). 11 10

%%

year of Weight
study study ES (95% CD (Fixed)
Less than 600 !
Estelle Makou et.al 2020 . 0.08 (0.06,0.12) 1249
Enri Lucien et.al 2011 . 0.07 (0.05,0.10) 1841
Bedilu Kifle et.al 2019 . 0.06 (0.05,0.09) 2887
Daniel Dana st.al 2012 . 0.22(0.19,027) 781
Thuy-Huong Ta et.al 2017 - 0.10(0.07,0.12) 1941
Dan Bhwana et.al 2019 . 0.49(0.42,0.56) 2.60
Mohammed A et.al 2018 - 0.19(0.15,022) 1042
Fixed Subtotal (I"2=297.10%,p=0.00) | | 0.11(0.10,0.12) 100.00
Random Subtotal Iy 0.17 (0.10, 023)

'
Greater than 600 |
Vy Lenaerts et.al 2016 OI 0.20(0.18,022) 652
Chuchu Churko et.al 2019 [ 0.86 (0.85,0.87) 23.74
Olusola Ojurongbe st.al 2014 . 0.15(0.13,0.17) 636
oseph N et.al 2019 - 0.05 (0.03,0.06) 1436
Kossi Komlan1 et.al 2018 . 033(031,036) 492
Housseini Dolo et.al 2016 - 0.11(0.09,0.12) 1350
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Figure 6: Subgroup analysis of prevalence of onchocerciasis infection by the
type of occupation in sub-Saharan Africa countries, 2021 (n = 17).
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Figure 5: Subgroup analysis of the pooled prevalence of onchocerciasis
infection by the sample size in sub-Saharan Africa countries, 2021 (n=17).
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Figure 7: Sub-group analysis of prevalence of onchocerciasis infection by the
year of publication in sub-Saharan Africa countries, 2021 (n = 17).
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Sensitivity analysis

In this systematic review and meta-analysis, a sensitivity analysis was
done to see the effect of individual studies on the pooled prevalence of
occupational injury using the random-effects model. The result of the
sensitivity analysis shows no single study influenced (no outlier studies)
the pooled estimated prevalence of onchocerciasis. This could be due to
none of the single studies being influential. The estimate was not away
from each corresponding article either from its corresponding lower
confidence interval or an upper confidence interval (Figure 9).

In this systematic review and meta-analysis, it was observed that the
amount of variation between studies were absent (Figure 10).

DISCUSSION

The availability of concrete evidence is more relevant for policymakers,
neglected tropical disease prevention partners, and other implementers.
Although the mass drug administration with ivermectin drug seems to

Meta-regression Number of obs = 17
REML estimate of between-study variance tau2 = .2476
% residual variation due to heterogeneity I-squared res = 0.00%
Proportion of between-study variance explained Adj R—squ;red = 57.48%
Joint test for all covariates Model F(9,7) = 1.04
With Knapp-Hartung modification Prob > F = 0.4888

logplv exp(b) Std. Err. t P>|t| [95% Conf. Interval]

greaterthanlbyears .3780759  1.607472 -0.23 0.826 .0000163 8787.227
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after2015 2.252792  6.471944 0.28 0.786 .0025262 2009.001

before2015 1.600004 7.083987 0.11 0.918 .0000454 56349.71

male .659959  2.759591 -0.10 0.924 .0000335 12990.84

female 5271335 .637327 -0.53 0.613 .0302205 9.194732

farmer 1.533977  2.053683 0.32 0.759 .0647069 36.36527

_cons 65.40988 200.552 1.36  0.215 .0464463 92116.1

Figure 8: Meta-regression of the 17 included studies to estimate the pooled
prevalence of onchocerciasis infection in sub-Saharan Africa countries, 2021
(n=17).
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Figure 9: Sensitivity of this systematic review and meta-analysis of the
20 included studies to estimate the pooled prevalence of onchocerciasis
infection in sub-Saharan Africa countries, 2021 (n=17).
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Linear prediction

Figure 10: Galbraith plot showing provides a graphical display of the
amount of heterogeneity from a meta-analysis.

reduce microfilaria prevalence in the communities effectively, the present
review result showed that the pooled prevalence of onchocerciasis
infection in sub-Saharan Africa countries was very high.

According to the present review finding, the burdens of onchocerciasis
infection in sub-Saharan African countries might negatively impact
they hope to achieve the world health organization target for eliminating
onchocerciasis by 2025.*° The finding of this systematic review and
meta-analysis is much higher than other findings reported from different
parts of the world. It is higher than review reports from Switzerland,™
France,”>** Canada,™ Spain,” Nigeria,” Cameroon.”” However, the pooled
prevalence of onchocerciasis was lower than the study from Brazilian
Amazon,* and Burkina Faso.”

Methodological variation in estimating the outcome of the analysis and
variation in geographical location, the study period, and socioeconomic
status of the study participants may be credited with the potential reason
for the above difference. The majority of the previous studies were done
only in few countries. However, the present review comprehensively
incorporated a vast geographical location. The disparity may also be
rationalized by the difference in compliance with the neglected tropical
disease prevention program, and the inadequate implementation of
recommended intervention may be the potential explanation for this
difference. Besides, the possible explanation for this difference is that
onchocerciasis infection occurs in developing countries with the most
significant population living in resource-limited settings and poor
sanitation. According to this study, the local government gives minimal
attention to the implementation of comprehensive neglected tropical
disease control programs stated by various actors to avoid exposure to
onchocercal volvulus. There are likely to be limited onchocerciasis
surveillance systems.

The subgroup analysis of this systematic review and meta-analysis
revealed that the prevalence of onchocerciasis was varied across the
sample size, type of occupation, and year of publication. Based on the
sample size sub-group analysis, the prevalence of onchocerciasis was
higher in studies with a sample size of more than 600 than studies with
a sample size of less than 600. However, it was not significantly varying.

Moreover, in this systematic review and meta-analysis, the highest prev-
alence of onchocerciasis infection was reported in studies conducted
before the 2015 year compared to the survey report conducted after the
year 2015 in the sub-group analysis. The result was inconsistent with
a systematic study of the research from Global, and regional Figures,”
Saudi Arabia,”® Nigeria,”” Venezuelan Amazonian,” The possible
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explanation for these variations might be related to the inadequate
implementation of disease-specific intervention strategies before 2015.
Besides, it might be due to the local government and stakeholder’s
commitment being minimal compared to the present era.

Furthermore, the results of the current review from the subgroup analysis
by the type of occupation in sub-Saharan Africa countries: relatively
the highest prevalence of onchocerciasis infection was reported among
farmers compared to housewives. Thus, we understood that the burdens
of onchocerciasis infection were varied by the type of occupation, which
needs a further explanation for this variation. Therefore, to reduce this
high magnitude and its future associated economic cost of onchocerciasis
infection, the local government and other concerned bodies should
consider the implementation, progress, and effectiveness of WHO’s
prevention and control strategies designed for neglected tropical diseases.
Based on the present findings, the nature of peoples exposed to onchocercal
volvulus depends on the populations’ occupation and socioeconomic
status. A small segment of population coverage and significant under-
reporting of onchocerciasis infection and disorganized documentation,
and inadequate documentation of all data system forms are the key
factors contributing to underestimating. There is a lack of a robust
national surveillance and notification framework for onchocerciasis
infection in many African countries. This means that the number of
onchocerciasis infections is underreported. As a result, underreporting
of onchocerciasis infection limits our ability to diagnose and resolve
associated health problems. New programs, models, and approaches
must be created to identify the causes of underreporting onchocerciasis
infection in Africa.

Strengths and limitations

This research review analyzed evidence from primary studies performed
in sub-Saharan African countries in compliance with PRISMA guidelines.
One of this review’s strengths is that it covers a large geographic region.
Our search was carried out in close collaboration with a specialist
research librarian, with three researchers screening and extracting
data using a standardized extraction form. In the selection process,
the inter-rater agreement between reviewers was statistically evaluated.
Furthermore, this systematic analysis and meta-analyses were the first of
their kind on onchocerciasis infection in sub-Saharan African countries.

This review, like other systematic reviews and meta-analyses, has its own
set of limitations. As a result, most of the studies in this study were cross-
sectional, and other confounding variables may influence the dependent
variable. Furthermore, the researchers conducted in other parts of African
countries were not included in this systematic study and meta-analysis.
The heterogeneity of the studies made it difficult to pool information
and deliver reliable proof. Many analyses only included a few reports,
lowering the intensity of the proof. Finally, although the identification of
articles published in languages other than English was compatible with
others, we only looked at articles published in English.

CONCLUSION AND RECOMMENDATION

The results from this systematic review and meta-analysis demonstrated
that onchocerciasis infection remains an immense public health concern
in Sub-Saharan Africa despite effective intervention. This high pooled
prevalence of onchocerciasis infection needs immediate action and
special considerations.

Hence, the local government and other stakeholders should be followed
and implement rigorous and comprehensive onchocerciasis prevention
strategies such as improved sanitation, vector control, and mass drug
administration campaigns, and multifaceted methods should be the
areas of action, according to our recommendations. Besides, integrated
epidemiological surveillance of onchocerciasis should be warranted
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to review the implementation of neglected tropical disease prevention
packages and interventions in the region. Future research and devel-
opment towards new strategies and interventions against the disease
should be crucial.
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