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ABSTRACT
Background and Aims: In deprived and poor communities worldwide, scabies remains an overlooked tropical disease.

Numerous individual studies have been conducted in Ethiopia on this issue, demonstrating notable disparities and inconclusive

findings. This systematic review and meta‐analysis aimed to establish Ethiopia's pooled scabies prevalence and determinants

among schoolchildren.

Methods: Studies were retrieved from PubMed, Scopus, Science Direct, Google Scholar, and African Journals Online through a

systematic search. The Joanna Briggs Institute's critical appraisal tool was employed to assess the quality of observational

studies (cross‐sectional and case‐control). The meta‐analysis was performed using Stata software version 14 and its metan

command. A forest plot was used with a random effects model to calculate the pooled prevalence and its 95% confidence

interval (CI). Subgroup and sensitivity analyses were employed to evaluate potential sources of heterogeneity. The funnel plot

and Egger's test were used to evaluate publication bias, while heterogeneity was assessed using inverse variance (I2).

Results: In this systematic review and meta‐analysis, 14.71% (733/5104) of schoolchildren had scabies, with a 95% CI of 8.90%

−20.52%. The highest prevalence is recorded in the Amhara region (17.09%; 95% CI: 2.15–32.04), and the lower prevalence is

seen in the Oromia region (12.52%; 95% CI: 10.08–14.95). Children sharing clothes with scabies cases, using common sleeping

beds/fomites, having a family history of scabies, and having illiterate parents are significantly associated with scabies among

Ethiopian schoolchildren (based on adjusted odds ratios: 7.07; 95% CI: 1.55–12.59, 2.13; 95% CI: 0.04–4.22, 1.45; 95%

CI: 0.35–3.94, 1.42; 95% CI: 0.94–0.89).
Conclusion: The current prevalence of scabies ranges from 12.52% to 17.09% and is higher in the Amhara region. The national

policymakers and health planners should prioritize implementing prevention and control measures of scabies among school-

children through ivermectin‐based mass drug administration for three to five rounds annually until the prevalence is less

than 2%.

1 | Introduction

Human scabies, a skin infection caused by mites (Sarcoptes
scabiei var. hominis), cause itching and a rash due to burrowing

into the skin [1, 2]. Lesion locations differ with age [2–5]. This
condition ranks among the most frequent causes of skin dis-
eases. Scabies affects developing countries and tropical regions
disproportionately, as well as infants, children, adolescents, and
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older people. Children in resource‐poor areas and tropical
countries with high population densities face an elevated risk.
In resource‐poor regions about 5%−50% of children are more
severely affected by scabies than adults and adolescents [6].

Symptoms of scabies include superficial burrows, intense itch-
ing, and a generalized rash that can cover much of the body or
be limited to specific areas such as the wrists, elbows, armpits,
nipples, genitalia, waist, buttocks, and the area between fingers
[7]. If left untreated, the skin lesions of scabies increase the risk
of opportunistic bacterial infections, some of which may result
in serious conditions such as septicemia, renal failure, and
rheumatic heart disease [8]. Moreover, scabies causes intense
itchiness in school kids, which can create significant emotional
and health challenges like feelings of embarrassment, exclu-
sion, fatigue, school absenteeism, loss of performance at school,
lack of concentration or memory, intellectual disability, bipolar
disorder, trouble focusing, and sleep disturbances [9, 10]. Sca-
bies and its associated problems have a substantial financial
impact on individuals, families, communities, and healthcare
systems [11, 12].

Worldwide, 200 million people are affected by scabies, with a
prevalence ranging from 0.2% to 71.4% [13]. Malaysia [14], Turkey
[15], and Thailand [16] reported scabies prevalence rates of 31%,
33%, and 87.3%, respectively. In an Islamic religious school in
Bangladesh, the researchers Talukder et al., [17] found a prevalence
rate of 61%−62%. 8.1% of the 944 secondary school students in
Kuching, Sarawak, Malaysia, reported cases of human scabies [18].

The prevalence rates of scabies in African countries also vary, such
as in Egypt, Mali, Malawi, and Kenya, where the prevalence of
scabies infestation was 4.4%, 4%, 0.7%, and 8.3%, respectively, ac-
cording to studies conducted in school settings [19–21]. The prev-
alence of scabies ranges from 2.5% to 78.4% in Ethiopia [22, 23],
2.9% to 65% in Nigeria [24, 25], 17.8% in Cameroon [26], 15.9% in
Gambia [27], and 5.2% in Guinea‐Bissau [28].

Epidemiological studies have shown the associated factors with
the prevalence of scabies infestations are poor hygiene, poverty,
overcrowded living conditions, family history of scabies, sharing
beds or clothes, younger age, gender, big families, lack of
knowledge about scabies, parent illiteracy, low household
income, residency in rural areas, the existence of livestock or
rodents at home, seasonal conditions, and movement to con-
taminated areas [29, 30]. In impoverished nations like Ethiopia,
scabies outbreaks have been linked to events like flooding,
drought, civil war and conflict, poor water supply and sanita-
tion, and overcrowding living conditions [31].

Ethiopia's unique geography, climate, and cultural practices can
support the survival of the scabies mite [32]. Understanding the
burden and distribution of scabies is crucial for developing
effective prevention and control strategies. In 2020, one system-
atic review and meta‐analysis was conducted in Ethiopia,
revealing a prevalence of 14.5% [33]. However, no systematic
review and meta‐analysis specifically focusing on the prevalence
of scabies among schoolchildren in Ethiopia has been carried
out. To address this gap, the current study aims to analyze ex-
isting data to provide up‐to‐date and reliable estimates that can
inform prevention and control measures in the country.

2 | Methods

2.1 | Design and Protocol Registration

This systematic review and meta‐analysis was designed to estimate
the pooled prevalence of scabies among schoolchildren in Ethiopia.
The result was reported as per the Preferred Reporting Items for
Systematic Reviews andMeta‐Analysis (PRISMA) guideline [34] (S1
PRISMA Checklist). The review protocol was registered in
the International Prospective Register of Systematic Reviews
(PROSPERO) under registration number CRD42024595481.

2.2 | Eligibility Criteria

This study included articles on the prevalence of scabies among
Ethiopian schoolchildren, published between January 31, 2017,
and August 31, 2023, and was observational studies (i.e., cohort,
case‐control, or cross‐sectional). The following criteria were not
eligible: case reports, reviews, absence of prevalence data,
conduct outside educational settings, presentation of other skin
conditions, and articles with restricted access or unresponsive
corresponding authors via email.

2.3 | Search Strategy

These databases—PubMed, Scopus, Science Direct, Google Scholar,
and African Journals Online—were used to retrieve articles. Studies
published up to August 2023, regardless of language or publication
status, were considered for this review. We uncovered further rel-
evant articles through manual searches for cross‐references. The
search terms were combined using the Boolean operators “OR” and
“AND.” Search terms comprised of “prevalence,” “associated fac-
tors,” “determinant factors,” “predictors,” “scabies,” “school-
children,” “children,” and “Ethiopia.”

2.4 | Study Selection and Quality Appraisal

The articles were imported into EndNote X8 (Thomson Reuters,
USA) to exclude duplicates. Then, two authors (A.G. and I.A.)
independently screened the article titles and abstracts. The authors
resolved their dispute through conversation. The studies that satis-
fied our research question and eligibility standards were subjected
to full‐text evaluation using the JBI critical appraisal checklists tai-
lored for simple prevalence [35], and case‐control [36] studies,
which consist of 9 and 10 criteria, respectively. A total score ranging
from 0 to 9 for simple prevalence studies and 0 to 10 for case‐control
studies was obtained by summarizing the yes scores for each
question. Note: “not reported or not applicable” was assigned a no
score. The studies were categorized into low, medium, and high
quality based on the assigned points. Articles of high and medium
quality were analyzed (Table S1).

2.5 | Data Extraction

Two reviewers (A.G. and I.A.) have participated independently in
the data extraction process. Relevant studies were extracted and
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summarized in an Excel spreadsheet. From the included studies, we
extracted the first author's name, publication year, study period,
region, study design, sampling method, diagnosis techniques,
sample size, case, prevalence, and response rate (Table 1).

2.6 | Data Analysis

The pooled prevalence of scabies, along with its 95% confidence
interval (CI), was determined using a random effects model,
because of the high heterogeneity. I2 statistics evaluated the
heterogeneity among the included studies. 25, 50, and 75 have
respective I2 values indicating low, medium, and high hetero-
geneity [46]. To examine the potential source of heterogeneity,
we conducted a subgroup and sensitivity analysis. The presence
of publication bias was investigated using Egger's test along
with a funnel plot. A p‐value less than 0.05 in the Egger test
indicates statistically significant publication bias [47]. STATA
version 14 was used for all analyses.

3 | Results

3.1 | Selection of Studies

A total of 422 articles were identified through the above‐mentioned
databases. After 170 duplicates were removed, another 157 studies
were also excluded from the remaining articles after evaluating the
title and/or abstract. In addition, five articles were also excluded
after the full‐text assessment. Furthermore, a total of 81 articles
were removed due to: review articles (n=11); qualitative studies
(n=17); other skin diseases among schoolchildren (n=41); out‐of‐
schoolchildren (n=11); and correspondence, proceedings, and let-
ter to the editor (n=1). Finally, nine of the articles met the elig-
ibility criteria and were included in the systematic review and meta‐
analysis (Figure 1).

3.2 | Characteristics of Included Studies

The characteristics of the selected studies are outlined in Table 1.
Nine studies were carried out in four regions. Amhara and SNNPR
regions had the highest number of studies (three each), while Or-
omia had two and Tigray Region had one. Seven of the studies were
cross‐sectional, while the remaining two were case‐control. Differ-
ent studies used different diagnosis techniques, such as confirmed
and clinical scabies (two studies), clinical scabies (five studies), and
clinical and suspected scabies and suspected scabies (one each).
Studies conducted in different seasons such as summer (two),
spring (three), and spring, summer, autumn, winter, spring, sum-
mer, winter, and spring, autumn, winter (one each). The studies are
exclusively conducted in schools. Five thousand and one hundred
four children underwent examinations for scabies. The number of
students in the included studies varied from 300 to 864.

3.3 | Pooled Prevalence of Scabies

The overall prevalence of 14.71% (95% CI: 8.90–20.52) was
obtained from 733 schoolchildren infested with scabies. High

heterogeneity was observed in all the included studies
(I2 = 97.2%, p< 0.001) (Figure 2).

3.4 | Subgroup Analysis

Subgroup analysis was performed and the results are shown in
Table 2 and Figures S1−S7. In studies with sample sizes below 500,
the prevalence of scabies (14.37%; 95% CI: 6.33–22.41) was lower
than in studies with sample sizes above 500 (15.22%; 95% CI:
4.44–25.99). Amhara and SNNPR regions had the highest preva-
lence, respectively, of 17.09% (95% CI: 2.15–32.04) and 14.47% (95%
CI: 2.83–26.11). In Tigray, the prevalence was 12.93% (95% CI:
9.53–16.33), while in Oromia, it was the lowest at 12.52% (95% CI:
10.08–14.95). A higher overall estimate was observed in case‐control
studies 33.30% (95% CI: 30.26–36.34) than in cross‐sectional studies
9.41% (95% CI: 6.67–12.15). The prevalence of scabies was signifi-
cantly higher (21.41%, 95% CI: 7.15−35.68) in studies employing
systematic random sampling compared to studies (9.40%, 95% CI:
6.16–12.65) that used simple random sampling. The pooled preva-
lence of scabies was significantly higher among studies made clin-
ical and suspected scabies diagnosis technique (33.30%, 95%
CI: 29.00–37.60), followed by clinical scabies (14.31%, 95% CI:
6.28–22.35), confirmed and clinical scabies (9.59%, 95% CI:
1.36–17.82), and suspected scabies (8.80%, 95% CI: 5.10–12.50). The
prevalence of scabies was significantly higher among study seasons
conducted in spring (25.27%, 95% CI: 8.79–41.74), followed by
spring, autumn, and winter (13.90%; 95% CI: 10.50–17.30), in four
seasons (spring, summer, autumn, and winter) 12.93% (95% CI:
9.53–16.33), autumn (11.40%; 95% CI: 8.40–14.40), summer (6.78%;
95% CI: 3.63–9.94), and the list in three seasons (spring, summer,
and winter) 5.30% (95% CI: 3.75–6.85). The percentage of scabies
cases dropped from 15.40% (2017−2019) to 14.22% (2020−2023).

3.5 | Quality Assessment and Publication Bias

The quality assessment of individual studies is summarized in
Table S1, with all studies exhibiting high quality (low risk of bias).
Figure 3A reveals the presence of publication bias within the ana-
lyzed studies, as shown by the funnel plot's asymmetry. According
to the Egger test (Figure S8), publication bias was statistically sig-
nificant (p=0.001). A sensitivity analysis was conducted by
sequentially eliminating each study to examine its influence on the
overall effect size. The effects of Walker et al. [38], Ejigu et al. [39],
Reta et al. [42], and Amare and Lindtjorn [42] studies were pivotal
in determining the overall magnitude of scabies among Ethiopian
schoolchildren, with corresponding estimates of 11.22
(10.20−12.24), 9.02 (8.08−9.96), 9.02 (8.08−9.96), and 12.74
(11.60−13.88), respectively, upon removal of each study one at a
time. After removing all of the four influencing studies as presented
in Figure 3B, the estimate becomes 11.40 (9.88–12.92).

3.6 | Factors Associated With Scabies Infestation
Among Schoolchildren

Among schoolchildren in Ethiopia, four articles revealed an
association between sharing common sleeping beds/fomites
and sharing clothes with the scabies case, while five articles

3 of 11



T
A
B
L
E
1

|
G
en

er
al

ch
ar
ac
te
ri
st
ic
s
of

th
e
in
cl
u
de

d
st
u
di
es
.

A
u
th

or
Y
ea

r
St
u
d
y
p
er
io
d

R
eg

io
n

St
u
d
y
d
es
ig
n

Sa
m
p
li
n
g

m
et
h
od

D
ia
gn

os
is

te
ch

n
iq
u
es

Sa
m
p
le

si
ze

C
as
es

P
re
va

le
n
ce

R
es
p
on

se
ra
te

(%
)

L
u
lu

et
al
.

20
17

[3
7]

O
ct
ob

er
to

M
ay
,
20
15

O
ro
m
ia

C
ro
ss
‐s
ec
ti
on

al
A

m
u
lt
is
ta
ge

sy
st
em

at
ic

ra
n
do

m

•
C
on

fi
rm

ed
an

d

•
C
li
n
ic
al

sc
ab

ie
s

82
8

11
5

13
.9

10
0

W
al
ke

r
et

al
.

20
17

[3
8]

Ju
n
e
20
16

SN
N
P
R

C
ro
ss
‐s
ec
ti
on

al
Sy
st
em

at
ic

ra
n
do

m
•

C
on

fi
rm

ed
an

d

•
C
li
n
ic
al

sc
ab

ie
s

34
3

19
5.
5

—

E
jig

u
et

al
.

20
19

[3
9]

M
ay

1
to

30
,
20
18

SN
N
P
R

U
n
m
at
ch

ed
ca
se
‐c
on

tr
ol

Sy
st
em

at
ic

ra
n
do

m
•

C
li
n
ic
al

sc
ab

ie
s

71
1

23
7

33
.3

98

D
ag
n
e
et

al
.

20
19

[4
0]

M
ay

1
to

15
,
20
18

A
m
h
ar
a

C
ro
ss
‐s
ec
ti
on

al
A

m
u
lt
is
ta
ge

si
m
pl
e
ra
n
do

m
•

C
li
n
ic
al

sc
ab

ie
s

49
4

46
9.
3

91
.8
4

T
ef
er
a
et

al
.

20
20

[4
1]

N
ov
em

be
r
20
17

to
Ju
n
e
20
18

T
ig
ra
y

C
ro
ss
‐s
ec
ti
on

al
A

m
u
lt
is
ta
ge

si
m
pl
e
ra
n
do

m
•

C
li
n
ic
al

sc
ab

ie
s

49
5

64
12
.9
3

10
0

R
et
a
et

al
.

20
20

[4
2]

M
ar
ch

to
M
ay

20
19

A
m
h
ar
a

U
n
m
at
ch

ed
ca
se
‐c
on

tr
ol

A
m
u
lt
is
ta
ge

sy
st
em

at
ic

ra
n
do

m

•
C
li
n
ic
al

an
d

•
Su

sp
ec
te
d

sc
ab

ie
s

30
0

10
0

33
.3

—

A
m
ar
e
an

d
L
in
dt
jo
rn

20
21

[4
3]

F
eb
ru
ar
y
to

Ju
n
e
20
17

SN
N
P
R

C
ro
ss
‐s
ec
ti
on

al
A

th
re
e‐
st
ag
e

si
m
pl
e
ra
n
do

m
•

C
li
n
ic
al

sc
ab

ie
s

86
4

46
5.
3

—

H
as
se
n
et

al
.

20
23

[4
4]

O
ct
ob

er
20

to
N
ov
em

be
r

20
,
20
22

O
ro
m
ia

C
ro
ss
‐s
ec
ti
on

al
A

m
u
lt
is
ta
ge

si
m
pl
e
ra
n
do

m
•

C
li
n
ic
al

sc
ab

ie
s

44
7

51
11
.4

97

W
al
le

an
d

F
er
ed

e
20
23

[4
5]

Ju
n
e
04

to
15
,
20
21

A
m
h
ar
a

C
ro
ss
‐s
ec
ti
on

al
Si
m
pl
e
ra
n
do

m
•

Su
sp
ec
te
d

sc
ab

ie
s

62
2

55
8.
8

98

A
bb

re
vi
at
io
n
:
SN

N
P
R
,
So

u
th
er
n
N
at
io
n
s,
N
at
io
n
al
it
ie
s,
an

d
P
eo
pl
es
'R

eg
io
n
.

4 of 11 Health Science Reports, 2024



FIGURE 1 | PRISMA flow diagram outlining study selection process.

FIGURE 2 | Forest plot displaying the pooled magnitude of scabies among schoolchildren in Ethiopia.
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FIGURE 3 | (A) Funnel plot representing evidence of publication bias, (B) sensitivity analysis result of the included studies that assessed the

impact of each study on the overall magnitude of scabies.

TABLE 3 | Factors associated with the prevalence of scabies among schoolchildren in Ethiopia.

Variables
Number of
articles

Pooled odds ratio
(95% CI) I‐squared (%) I2 p value

Male 3 2.53 (1.65–3.42) 0 0.536

Family size above 5 3 1.67 (1.08–2.25) 0 0.440

Children education less than grade 5 3 3.51 (1.54–5.49) 0 0.931

Sharing history of clothes with family 3 1.45 (0.35–3.94) 74.6 0.019

No formal family education 5 1.42 (0.94–1.89) 82.5 < 0.001

Sharing clothes with scabies case 4 7.07 (1.55–12.59) 62.5 0.046

Having a history of contact with skin
itching cases/scabies

2 3.02 (1.93–4.11) 0 0.731

Sharing common sleeping beds/fomites 4 2.13 (0.04–4.22) 84.9 < 0.001

Family member with itchy signs/scabies 3 5.26 (1.99–8.52) 0 0.661

Not taking a bath with water and soap 2 8.51 (0.02–21.15) 74.8 0.046
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reported a connection between family education and scabies;
not taking a bath with soap and water was linked to scabies in
two articles (Table 3). Three articles reported sex, family size,
educational status of children, sharing of clothing, and the
presence of itchy signs/scabies family members, while two ar-
ticles reported a history of contact with skin itching cases/sca-
bies and none of the above‐mentioned factors were significantly
associated with scabies among schoolchildren (Table 3).

4 | Discussion

Scabies persistently affect children living in low‐ and middle‐
income countries, including Ethiopia. This study evaluated the
pooled prevalence of scabies and associated factors among
schoolchildren in Ethiopia. In the current study, nine studies
involving 5104 subjects were included.

The pooled prevalence of scabies among schoolchildren was
14.71%. This finding was comparable with individual studies
conducted in Australia (16.5%) [48] and Cameroon (17.8%) [26].
On the other hand, individual surveillance studies that showed
a higher prevalence than our findings were reported in Malaysia
(31%) [14], Turkey (33%) [15], Solomon Islands (54.3%) [49],
Bangladesh (61%–62%) [17], Sierra Leone (67%) [50], and
Thailand (87.5%) [16]. However, our results were higher than
those of individual studies conducted in Taiwan (1.4%) [51],
Egypt (4.4%) [19], Australia (8.2%) [52], and Nigeria (10.5%) [53]
and meta‐analysis in African schoolchildren (10.81) [54]. These
variations could be due to sociodemographic characteristics, the
season of data collection, study population, sample sizes,
methodology used, and economic status.

Children with a history of sharing clothing with family and
sharing clothes with scabies cases were at 1.45 and 7.07 times
higher risk for scabies infestation compared to those who did
not share clothes with family and had scabies cases. Similar
results were reported elsewhere [19, 26, 55, 56]. This might be
due to the consequences of living in impoverished conditions.

In this study, scabies occurred 1.42 times more frequently
among children from illiterate families than literate ones. The
current study's findings align with those of earlier investigations
[19, 37, 39, 44, 57–59]. This could be explained by the fact that
children from educated families are more likely to earn more
money, have better living conditions, and seek out better
healthcare [37].

Sleeping in the same bed or sharing fomites with others was
another significant predictor. Schoolchildren sleeping in the
same beds had a 2.13‐fold higher risk of scabies infestation. This
result is consistent with studies conducted elsewhere [19, 26,
60–63]. Close contact while sleeping in the same bed with a
person who has scabies might be a cause of acquiring the dis-
ease. On the other hand, previously reported studies in Ethiopia
did not reveal a significant association between scabies and
shared sleeping beds/fomites [30, 64, 65].

In the current review, the majority of included studies made
suspected and clinical diagnoses, and only two studies

confirmed scabies. Similarly, the International Alliance for the
Control of Scabies (IACS) criteria [66] also reported that the
method of diagnosis generally has a big influence on the prev-
alence of scabies and disclosed that suspected and clinical
diagnoses are much more prevalent than confirmed diagnoses.

The Amhara region reported the highest prevalence (17.09%) of
scabies in schoolchildren, while the Oromia region had the
lowest (12.52%). This disparity could be attributed to distinc-
tions in lifestyle and healthcare utilization. The 15.40% preva-
lence rate in 2017−19 studies was greater than the 14.22% rate
in 2020−2023 studies. The decrease in scabies cases may be due
to improved diagnostic tools, varying study seasons (spring,
summer, autumn, and winter), increased access to health
facilities and education, and enhanced awareness of skin dis-
eases. Therefore, according to the current result, ivermectin‐
based mass drug administration (MDA) is recommended for the
control of outbreaks in the community and in closed institu-
tions such as schools [67–69].

4.1 | Strengths and Limitations

This systematic review and meta‐analysis is the first to estimate the
pooled prevalence of scabies among Ethiopian schoolchildren. The
pooled risk factors for scabies infestation were also identified.
Despite its strengths, this review also has certain limitations. The
heterogeneity among published studies may stem from variations in
data acquisition and disparities in sample sizes. The study's estimate
of Ethiopia's scabies infestation prevalence might not be repre-
sentative due to the limited regions included in the study. Meth-
odological flaws of the study designs, like the inclusion of case‐
control studies for determining the prevalence and the methods
used to diagnose scabies in schoolchildren, also affect the pooled
prevalence of scabies.

5 | Conclusion

The pooled prevalence of scabies among schoolchildren in Ethiopia
is 14.71%. Children sharing clothes with scabies cases, using com-
mon sleeping beds, having a family history of scabies, and having
illiterate parents are significantly linked to scabies among school-
children in the country. Further extensive school‐based surveys on
the nature, dynamics, and risk factors of scabies are suggested
among different regions of Ethiopia to develop evidence‐based
scabies control and preventive measures.
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