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A cross sectional study was conducted from December 2016 to April 2017 to estimate the status of
mange infestation in indigenous sheep and goats and identify the major species of mites and potential
risk factors in selected districts with different agro-ecological zones of Wag-Himra zone. In addition, a
questionnaire survey was conducted to assess the awareness and control practices of livestock
owners on mange mite’s infestation. From a total of 384 small ruminants (120 sheep and 264 goats), 105
(27.33%) were positive for mange mites infestation on skin scraping examination. Sarcoptes scabiei
was the only mange mites species identified with a prevalence of 33.3% (n=40) in sheep and 24.6%
(n=65) in goats. Host factors such as species, sex, age and body condition were not found as a risk
factor of S. scabiei infestation in the current study. However, there was a statistical significant (P<0.031)
difference in prevalence of S. scabiei infestation in small ruminants between the three agro-ecological
zones. The pathological lesions (crusts formation and loss of hair) caused by S. scabiei were observed
on the face, head, ear and tail regions. The result of the questionnaire survey indicated that mange was
considered as an important disease by small ruminant holders. From the interviewed livestock owners,
86.27% respondents explained that they use modern acaricides for the treatment of mange. The results
of this study indicates that the agro-ecology had effect on the prevalence of S. scabiei in sheep and
goats in the study area.
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INTRODUCTION
Goats and sheep represent important sources of protein
in the world, supplying a good percentage of the daily
meat and milk products in urban and rural areas. Small
ruminants are important contributors to the economy of
Ethiopia (CSA, 2013). They are also important

contributors to food production; providing 25% of meat
and 14% of milk for domestic consumption (Metaferia et
al., 2011). In addition, manure from these animals is very
important as source of organic fertilizer from any farming
populations in the country. Reports have indicated that
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skin utilization is estimated to be 75% for goat and 97%
sheep skin, with expected off-take rate of 33 and 35% for
sheep and goat, respectively (Tadesse and Mebrahitu,
2010; Zeryehun and Tadesse, 2012). However, raw skin
production from sheep and goats in Ethiopia has faced
serious challenges as a result of skin diseases caused by
external parasites (Bisrat, 2013). Ectoparasites such as
mites, ticks, lice and fleas affect large numbers of sheep
and goats in Ethiopia causing a wide range of health
problems including mechanical tissue damage, and
predispose to myiasis and dermatophilosis. Infestations
increase susceptibility to other diseases and create sites
for secondary invasion by pathogenic organisms and
reduced productivity (Mersha et al., 2010). They have the
ability to parasitize wide range of hosts (Sumbria et al.,
2016). Though mites are active in keratin layer and
causes direct damage to skin, also cause indirect
economic loss by decreasing/ceasing reproduction and
production performance (Soulsby, 1982).
Mange has been reported as one of the most prevalent
and widely distributed skin disease in Ethiopia by
degrading skin quality (Yacob, 2013). In Amhara Region
mange has been the great threat for the production of
small ruminants (Demissie et al., 2000). Despite national
and regional efforts and emphasis given to the control
programs against parasitic skin diseases, reports have
shown that the problem seems to be still alarming (Seid
et al., 2014; Yacob, 2014; Bedada et al., 2015).
This study was conducted to isolate and identify mange
species and estimate their prevalence and assess their
control practices by small ruminant owners in different
agro-climatic conditions in the study area.
MATERIALS AND METHODS
Description of study area
This study was carried out in three selected districts (Gazgibla,
Sekota and Ziquala) of Wag-Himra administrative zone, Amhara
Regional State from November 2016 to April 2017. The districts
represent three agro-ecological conditions; highland, midland and
lowland, respectively. WagHimra zone is located between 12°C 23'
and 13°C 16' north longitudes and 38°C 44' and 39°C 21' east
latitudes, in the eastern part of the country. The annual rainfall,
which is erratic in distribution, varies between 350 and 650 mm
(CSA, 2013).
Study animals
The animals were indigenous breeds of sheep and goats kept in
small flocks and managed under extensive farming system in
different agro-climates. The sampled sheep and goats were
stratified by sex, age and body condition. Animals aged up to one
year were classified as young stock while those above two years
were categorized as adults (Gatenby, 1991; Steele, 1996).

design

was

used.

questionnaires were used to gather information on the level of
awareness of sheep and goat owners about mange and its control
practices. Purposive sampling techniques were used to select study
districts based on their agro-ecology. In each study site, the farmers
were randomly selected from a list prepared from the previous
extension activities by the veterinary office. The sample size for the
study was determined as described by Thrusfield (2005). Descriptive
statistics (percentage, frequency distribution and correlation
analysis) were used to determine the prevalence and associated
risk factors.
Sample collection and examination
Skin scrapings were collected only from sheep and goats suspected
for having clinical sign of mange encountered during field visits.
Both superficial and deep skin scrapings were made to diagnose
both burrowing and non-burrowing mites.
This was made by clipping the hair around affected areas with
scissors, scraping the edges of the lesion with the scalpel blades
until capillary blood was evident. The samples were collected in
sterile plastic bottles containing 70% alcohol and taken to the
parasitology laboratory of College of Veterinary Medicine and
Animal Sciences, University of Gondar for proceeding diagnosis.
Multiple sites were scrapped to increase the likelihood of mange
mites’ detection. The scraped material was then treated with 10%
KOH solution in the test tubes and centrifuged at 1500 rpm for 5
min (Gupta and Singla 2012). The supernatant was discarded and
the sediment was examined under a compound microscope using
X10 and X40 magnification. Morpho-anatomical diagnosis keys
provided by Soulsby (1982) and Pangui (1994) were used to
identify the scabies agents.
Questionnaire survey
Semi-structured questionnaire format were prepared and used to
collect information about the general attitude of the individual sheep
and goat owners and to assess preventive and control practices
against mange and evaluate risk factors on the occurrence of the
disease. A total of 153 sheep and goat owners were selected. The
information was collected by interviewing randomly selectedsheep
and goats owners. The important points included in questionnaire
survey were purpose of keeping animals, species of animals
(sheep, goats) affected by mange, affected age group (young,
adults), seasonality of the disease (wet, dry), effect of the disease
on live animals and skin sale and control practices (modern,
traditional).

Statistical analysis
Raw data was carefully recorded and stored in Microsoft Excel
database system used for data management. Data were analysed
using the SPSS for windows, version17.0.Descriptive statistics,
percentages and 95% confidence intervals were used to summarize
the proportion of infested and non-infested animals. The effects of
different environmental and host risk factors were analyzed by
using logistic regression and Chi-square test. Statistical significance
was set at p ≤ 0.05.

RESULTS
Questionnaire survey

Study design and sample size determination
A cross-sectional study
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Semi-structured

The result of the questionnaire survey indicated that all
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Table 1. Questionnaire survey results.

Focal point
Purpose of farming
For income generation
For home meat and milk consumption

Frequency (n)

Response (%)

128
25

83.66
16.33

Affected species
Goat
Sheep

130
23

84.9
15.03

Age group of animals affected
Adult
Young

123
30

80.39
19.6

Seasonality of mange mites
Dry season
Wet season

131
22

85.62
14.37

Effects of mange on sale
Live animal
Skin

109
44

71.2
28.75

External parasite causing skin disease
Mange mites
Lice

136
17

88.88
11.11

Way of treatment
Modern
Traditional

132
21

86.27
13.72

Participation of farmers in the control
practice
Yes
No

149
4

97.38
2.61

respondents (153, 100%), practice keeping sheep and
goats in the study area. The farmers in those study area
keep their animals with the objectives of income
generation (85.66%) and home meat and milk
consumption (16.33%).
From interviewed respondents, 71.2% replied that
mange mite infection had great enforcements to sale their
live animals and skins. Concerning the treatment of
mange mites, 86.27% of the respondents indicated that
mange is more commonly treated using modern
acaricides while 13.72%
use traditional treatments
(ethno-medicines) as well (Table 1).
In addition, 88.8% respondents explained that among
external parasites, mange mites and lice infestation are
the dominant ones that cause skin diseases and goats
are highly affected (84.9%) than sheep’s (15.03) by
mange mites. Concerning the age groups, 80.39% of the

respondents replied that adults are more affected than
young animals. In relation to seasonal variation of mange
occurrence, 85.62% of the respondents agreed that the
infestation is highly aggravated during the dry or after the
rainy season, whereas 14.3% of the respondents replied
that mange is a problem during the wet season (Table 1).

Species and characteristics of lesion of mange
In the present study, the only isolated mange mite
species affecting both sheep and goats was S. scabiei. In
sheep and goats, S. scabieia affected only the non-woolly
areas of the body and lesions were observed mostly
around the head, face and ear areas and nodule
formation was the characteristics of lesions (Figure 1, A,
B, C). The lesions were characterized by loss of hair,
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Figure 1. Sheep (A) and Goat (B, C) infested with sarcoptic mange.

Figure 2. Ventral view of Sarcoptes mites.

ragged wool and crust formations and cracking and
wrinkling of the skin.

Prevalence of S. scabiei
Out of 384 animals (120 sheep and 264 goats) examined,
105 (27. 33%) were found to be infested with S. scabiei
(Figure 2). Of these, 65 (24.60%) were goats and 40
(33.33%) were sheep. The difference in the prevalence
between the two host species was not statistically
2
significant (X =3.1519, p=0.076 (Table 2).
In this study, both male and female sheep and goats
were infested with Sarcoptes mange with an overall
prevalence of female and male sheep as 32.55 and
35.29%, respectively while the prevalence in female and

male goats was 22.39 and 30.55%, respectively without a
statistical difference in prevalence between sex
categories in both host species (Table 2).
The overall prevalence of S. scabiei in young and adult
sheep was 34.28 and 32.94%, respectively (Table 3).
The overall prevalence of Sarcoptes mite in young and
adult goats was 30.43 and 22.5%, respectively. However,
there was no statistically significant deference (p>0.05)
between the prevalence of age groups in both host
species (Table 2).
An overall prevalence of 32.5 and 33.75% Sarcoptes
mites infestation in sheep and 28.8% and 22.15% in
goats was recorded in animals with good and poor body
conditions, respectively without any statistical significant
difference (p > 0.05) (Table 2).
The prevalence of S. scabiei in highland, midland and
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Table 2. Prevalence of Sarcoptes spp. in sheep and goat based on different risk factors.

Risk factor
Species
Sheep
Goat
Female
Male

2

Number examined

Prevalence (% )

95%CI

120
264
278
106

40(33.3)
65(24.6)
71(25.5)
34(32.0)

0.24-0.41
0.19-0.29
0.20-0.30
0.23-0.40

Age
Adult
Young

280
104

72(25.7)
33(31.7)

0.20-0.30
0.22-0.40

1.3817(0.240)

Body
condition
Poor
Good

247
137

64(25.9)
41(29.9)

0.22-0.37

0.20-0.31
0.7154(0.398)

130
172
82

26(20)
46(26.7)
33(40.2)

0.20-0.33
0.29-0.50

Agro-ecology
Lowland
Midland
Highland
Overall

x (P-value)

3.1519(0.076)
1.6501(0.199)

0.13-0.26
10.4280(0.005)

384 105(27.33)

Table 3. Prevalence of Sarcoptes spp. in sheep and goats in the three agro-ecological zones.

Lowland
n=111
Sarcoptes

Goat
Midland
n=121
22(19.8)

Highland
n=32
32(26.4)

Lowland
n=19
11(34.4)

lowland was 44.0, 27.4 and 21.0% in sheep and 34.3,
26.4 and 19.8% in goats, respectively. The prevalence of
Sarcoptes spp. in highland, midland and lowland was
44.0, 27.4 and 21.5 % in sheep and 34.3, 26.4 and 19.8
% in goats, respectively. The overall prevalence of S.
2
scabiei infestation significantly varied (X =10.4288,
P=0.005) among the three agroecological zones/ districts
(Table 2).

Factors affecting the prevalence of S. scabiei
Univariable logistic regression analysis indicated that,
agro-ecological variations were the only factors that
showed a significant (p<0.031) association in the
prevalence of S. scabiei infestation between the study
populations. A significant association (p<0.031) between
S. scabie infestation and agro-ecology was observed in
which sheep and goats reared in highland areas
were1.46 times at risk for sarcoptic mange than those

Sheep
Midland
n=51
4(21.0)

Highland
n=50
22(44)

2

x (p-value)
10.4288(0.005)

reared in midland and sheep and goats reared in
midland were 0.547 times less likely to be affected than
those reared in lowland.

DISCUSSION
In the present study, the only isolated mange mite
species affecting both sheep and goats was S. scabiei
with an overall prevalence of 27.33%. This species was
also identified in different agro-ecological areas in
Ethiopia (Mulugeta et al., 2010; Fekadu et al., 2013). This
value was higher than the prevalence reported by Sertse
and Wossene (2007) in Amhara Regional State, and by
Beyecha et al. (2014) in central Oromia. The possible
explanation for these differences in prevalence among
different works could be variations in environmental and
host factors, study seasons, control practices and
management systems.
In this study, sex was not associated with prevalence of
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S. scabiei which was in agreement with the work of
Sheferaw et al. (2010) and Enquebaher and Etsay
(2010). However, the prevalence was slightly higher in
male than female goats in this study. This may be due to
frequent contact of male goats at the time of mating and
fighting.
The higher prevalence was observed in young animals
than adult ones in the present study. This result agreed
with the findings of Kasaye and Kebede (2010) and
Shiferaw et al. (2010) who reported higher prevalence of
S. scabiei in young animals than the old age group. It
might be related to the degree of movement and frequent
contacts of young animals with other flocks. Furthermore,
age was reported to have no significant effect on the
prevalence of mange mites (Yacob et al., 2008). Mange
mite infestation is described to be independent of age
and sex (Soulsby, 1982). Therefore, sex and age of the
host animals are not contributing factors for the
differences in the prevalence of mange in the study area.
In the current study, the highest level of prevalence
was observed in animals with good body condition
compared to the prevalence in poor body condition. This
result disagreed with the findings of Sretse and Wossene
(2007a) who reported that poor body conditioned goats
were 4.3 times at risk for sarcoptic mange than good
body conditioned goats with the explanation that poorly
nourished animals appear to be less competent in getting
rid of infestation as compared to that of well-managed
animals (Sertse and Wossene, 2007).
In the present study, the highest prevalence of S.
scabiei in goats was observed in highland (40.24%) area
than midland (24.74) and lowland (20%) area. This
finding disagreed with previous reports of Beyecha et al.
(2014). This might be associated with difference in animal
population which causes favorable condition for the
transmission of mites between animals (Sertse and
Wossene, 2007). Therefore, incidence of mange mite is
higher in wet, cold areas which are optimum for
reproduction, multiplication and mite development
favoring its infestation (Olubumni et al., 1995).
Agro-ecological variations was a factor that yielded
significant (p<0.0.31) association to the prevalence of S.
scabiei infestation among the study population. Goats
found in highland areas were 1.46 times at risk of
acquiring S. scabiei infestation than midland areas. This
finding disagreed with those reports by Pangui (1994).
The high prevalence of the S. scabiei in the highland may
be associated with the ideal micro climate environment in
these areas which favors the breeding and multiplication
of mange mite eggs to their developmental stages
(Pangui, 1994).
The result of the questionnaire survey indicated that all
respondents (100%) keep sheep and goats in the study
area. The farmers in those study area keep their animals
with the objectives of income generation and home meat
and milk consumption (85.66%). The majority of
interviewed respondents (71.2%) replied that mange mite
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infestation had great enforcements to sale their live
sheep and goats and skins.
From the present study, it is possible to conclude that
Sarcoptesscabiei is prevalent in sheep and goats in the
study area which underlines the need of effective control
measures.
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