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Abstract 
Introduction: After a scabies outbreak in Amhara Region, Ethiopia in 2015/2016, the Regional Health Bureau performed an extensive Mass 
Drug Administration (MDA). In May 2017, we collected data to assess the impact of the treatment on the scabies control.  
Methodology. We retrieved baseline data from the 2015/16 burden assessment: campaign organization and administration information. We did 
a community based cross-sectional study using a structured questionnaire on disease and treatment history plus the presence or absence of 
active scabies in three Zones. We selected households using stratified random sampling deployed 7581 questionnaires and performed key 
informant interviews. 
Results: 46.3% had a previous scabies diagnosis in the last 2 years of which 86.1% received treatment, and the cure rate was 90.6%. Fifteen 
months after intervention the scabies prevalence was 21.0 % (67.3% new cases and 32.7% recurrences). The highest burden of new cases 
(93.1%) was found in the North Gondar zone. The likelihood of treatment failure was higher for treatments offered in clinics (12.2%) as 
opposed to via the campaign (7.9%). Failure to follow the guidelines, shortage of medicine and lack of leadership prioritization were identified 
as reasons for resurgence of the disease.  
Conclusions: We demonstrated that community engagement is essential in the success of scabies MDA, alongside strong political commitment, 
and guideline adherence. Effectiveness and sustainability of the MDA was compromised by the failing of proper contact treatment, surveillance 
and case management.  
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Introduction 

Scabies is a disease caused by infestation with the 
mite Sarcoptes scabiei var. hominis. Scabies is 
transmitted via direct human-to-human contact. 
Individuals living in an overcrowded environment and 
in poverty are at highest risk. Scabies is one of the 
world’s commonest Neglected Tropical Diseases with a 
global point prevalence of about 147 million and annual 
incidence of 455 million cases [1,2]. The 2016 Global 
Burden of Disease (GBD) estimated that scabies causes 
about 3.8 million Disability-Adjusted Life-Years 
(DALYs), making an age adjusted morbidity burden 
similar to lymphoid leukemia, Haemophilus 

influenzaand type B meningitis [2-7]. The predominant 
symptom of scabies infection is severe, persistent 
pruritus which can be highly debilitating and 
stigmatizing. Moreover, skin barrier breaches are 
associated with secondary bacterial skin infection in 
more than two third of infested children, leading to 
acute and chronic complications [1,2,8]. The 
establishment of a clinical diagnosis is recommended 
for community-based interventions. A range of 
effective topical and systemic treatments are available 
for scabies [9]. 

In Ethiopia, an outbreak of scabies has been going 
on since 2015. In response to that, a national control 
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program was launched. In October 2015, 1.2 million 
people were screened for scabies during a community-
based survey in the Amhara region and about 379,000 
cases of scabies were identified [9,10]. Scabies 
diagnosis and contact identification was performed 
clinically using previously validated case and contact 
definitions [10-12]. The scabies control campaign was 
conducted from November 2015 to February 2016 in 10 
zones in Amhara region. Oral ivermectin was 
recommended as the main drug for the MDA. Topical 
treatments such as Benzyl Benzoate Lotion (BBL), 
Permethrin 5% and sulfur cream were also available for 
those who were not eligible to take ivermectin. 

While the efficacy of MDA for scabies control has 
been shown in trial settings and several small studies 
[13-23], a number of operational research questions/or 
knowledge gaps remain. Particularly for Africa, 
detailed follow-up studies of large-scale community-
based programs evaluating what was actually achieved 
in terms of treatment coverage and cure rates are 
lacking. The effectiveness of MDA has also varied 
across studies. A potentially important factor could 
relate to barriers in field implementation, and scarce 
evidence is available. Finally, there is risk of ongoing 
transmission, and subsequent increases in caseloads 
when MDA campaign control activities are not 
sustained. Therefore, the aims of this study were to a) 
assess coverage and cure rates of the scabies MDA 
campaign and clinic-based treatment; b) identify 
administrative and organizational challenges and 
barriers; 3) determine the prevalence of scabies 15 
months after the scabies MDA campaign. 

 
Methodology 
General setting 

Ethiopia is the second most populous country in 
Africa. Most recent data estimate the total population 
for the year 2019 to be about 100 million, with 45% 
below the age of 15. The average size of a household is 
4.7 [24]. The population living below $1.25 purchasing 
power parity (PPP) a day was 23.5 % in 2016 [25]. With 
the presence of 16 out of the 20 neglected tropical 
diseases (NTDs) in the WHO list, Ethiopia has the third 
highest number of NTD cases in Africa [27]. The 
country is a federal parliamentary republic composed of 
nine Regional States and two City Administrations 
council (Dire Dawa and Addis Ababa). 

 
Specific setting 

The Amhara National Regional State in the North 
West and East of the country has a population of 
21,234,988. The region is further divided in to 13 
administrative zones [24]. East Gojjam zone with a 
population of 2,539,491, is considered to have a strong 
administration, stable political environment and 
relatively good health outcomes in the region. Wag 
Himra zone with a population of 528,764 is also 
politically stable although remote. Economically it is 
the poorest zone in the region with a high rate of 
malnutrition and week healthcare structure. South 
Gondar zone with a population of 3,704,740 inhabitants 
is a politically unstable corner of the region with poor 
infrastructures and poor health service indicators. 

 
The Mass Drug Administration campaign for scabies 

The treatment campaign followed two scenarios, 
based on burden of the disease. In the first scenario, in 
a community with scabies prevalence less than 15%, 
treatment was given for cases and household contacts. 
In the second scenario, in communities with prevalence 
equal or greater than 15%, the management was MDA 

Table 1. Scabies treatment types and categories in the Mass Drug Administration campaign in Amhara Region Ethiopia (June-August 2017). 
Drug  Dosage  Whom to treat  
5% permethrin lotion - 60 mL for adults and 30 to 40 mL for 

children (for two separate applications) 
- Infants above 2 months’ old 
- Children and adult (both pregnant and 
lactating). 

5%-10% sulfur - For children under 10 years: one tube (50 
gm) 
- For children above 10 years and adults: 
two tubes of 10% sulfur 
- Applied below the whole body daily for 
three days 

- Children under 10 years, pregnant and 
breast feeding women 

25% benzyl benzoate lotion  - 100 mL, one bottle 
- Applied below the neck the whole body 
daily for three days  

- Children above 2 years old and adult 

Oral ivermectin  - Age 2 year to 6: 1 tab of 3 mg Age 7 to 
12: 2 tabs  
- Age 13 to 18: 3 tabs  
- Age 18 and above:4 tabs  

- Except pregnant, breast feeding women 
and children aged < 2 years 

 



Enbiale et al. – Mass drug administration for scabies control     J Infect Dev Ctries 2020; 14(6.1):78S-85S. 

80S 

for all community members [11]. In general, 55% of the 
population were candidate for MDA [12]. Ivermectin 
and permethrin were given in two doses one week apart 
and sulfur and benzyl benzoate lotion (BBL) were to be 
applied for three consecutive days for both patient and 
contacts (Table 1) [6]. 

We defined a scabies case as the presence of itching 
with typical lesions in the inter-digital areas of the 
hands, breast, inter-gluteal and/or genitalia area. We 
defined a scabies contact as a person who did not fulfil 
the clinical criteria of a scabies case, but had direct 
contact (skin-to-skin) with a suspected or confirmed 
case in the two months preceding the onset of scabies in 
the identified case [11]. 

 
Study design and participants’ selection 

We conducted a community based cross-sectional 
study in May 2017 in the three selected zones with a 
total population of 6,772,995. The three zones were 
selected randomly from ten previous scabies endemic 
areas. In each zone, three districts were selected 
randomly. Each district (woreda) has on average 
100,000 residents. From each district, two villages were 
selected randomly. Each house within a village has 
community-based health insurance (CBHI) numbers. 
Households were selected using a simple random 
sampling technique from the Community Based Health 
Insurance (CBHI) records. The sample size for each 
village (18 villages) was calculated using a single 
proportion formula for each, with consideration of the 
previous 34% scabies prevalence [9].  

 
Data Collection 

In each district, three health officers were recruited 
as supervisor and six health extension workers (HEWs) 
were recruited as data collectors and trained for one day 
on clinical scabies diagnosis and data collection 
methods. We deployed in total 7581 questionnaires in 
the three zones. A structured questionnaire on 
demography, history of previous scabies diagnosis, 
history of scabies treatment, place of treatment, type of 
treatment, response for treatment and scabies at time of 
the interview was administered to 7562 residents. 

For the desk review, the pre-intervention data for 
the three zones was retrieved from the 2015/16 burden 
assessment; data on intervention campaign timing, drug 
distribution and drug utilization were collected from the 
zonal health offices. We used semi-structured 
questionnaires for key informant interviews. Key 
informants were the focal persons for the scabies 
intervention response in the district, Public Health 

Emergency Management (PHEM) focal person in Zone 
and the Regional Health Bureau PHEM expert.  

 
Data analysis 

Data were entered and cleaned in excel and 
exported to stata version 14 for analysis. Descriptive 
statistics such as mean, proportions, standard deviation 
were computed and reported. Prevalence of scabies 
with 95% confidence intervals was also calculated to 
compare results pre-and post-interventions. 

The qualitative data was transcribed, organizing 
based on objectives and tabulated. The accuracy of 
some of the information generated from the key 
informant interview was cross validated with the 

Figure 1. The medicines given in the campaign (A) and 
medicine given in clinic (B) in the three zones involved in the 
impact assessment study. Amhara region Ethiopia, May 2017. 



Enbiale et al. – Mass drug administration for scabies control     J Infect Dev Ctries 2020; 14(6.1):78S-85S. 

81S 

information generated by the desk review that uses 
health facility routine reports from district health 
offices. 

 
Ethical Consideration 

Permission to conduct the study was obtained from 
the Amhara Regional Health Bureau (Approval 
reference APHI 01/795) as part of the regional health 
bureau operational research. Permission was also 
secured from the zonal and district health offices. 
Written informed consent was collected for each 
participant in the quantitative study. Written informed 
consent was also collected from the health workers and 
health service managers who were involved in the 
qualitative key informant interview.  

 
Results 

A total of 7562 participants consented for 
theinterview and physical examinatione of which 50.2 
% were women. Approximately one third of the 
interviewees lived in East Gojjam, one third in North 
Gondar, and one third in Wag Himra (Table 2).  

The median number of people living in the 
participants’ houses was 5 (range 1-12; interquartile 
range 4-7). Two percent of the women were pregnant at 
the time of interview.  

The proportion of participants who reported a 
previous diagnosis of scabies was 46.3% (3502 out of 
7562) and 86.1% of them received treatment. About 
half (51.5%) of the total participant said that they had 
received treatment for scabies before. The median time 
between the previous treatment and the interview was 
15 months (interquartile range 12-17). The majority of 
those who received treatment got it through the MDA 

campaign (69.8%; 2436/3492) and the remainder 
(30.2%; 1056/3492) got it at a clinic.  

The medicines used in the campaign were mainly 
ivermectin (83.91%). In the clinics, there was more 
variation in the treatments used (Figure 1). 

Regarding the outcome of the previous treatment, 
91.1% said that they improved or were cured 
(2854/3134). The treatment coverage was 86.0%: 3011 
out of the 3502 subjects who said they got a diagnosis 
of scabies before, also reported a previous treatment. 
Furthermore, 15.8% (537) interviewees reported a 
previous treatment but no previous diagnosis. The cure 
rate in East Gojjam Zone was 97.6% (95% CI of 95.9-
98.6), in Wag Himra 89.6% (95% CI of 88.2-90.9), 
North Gondar 87 % (95% CI of 83.4-89.8). 

When analyzed by treatment given, there is no 
significant difference on the cure rate of those who 
received topical versus systemic treatment.But the 

Table 2. The number and proportion of participants per district 
in the three zones involved in the impact assessment study. 
Amhara region Ethiopia, May 2017. 

Zone / District N (%) 
East Gojjam  
Debay 1070 (14.2) 
South Bernta 1462 (19.3) 
North Gondar  
Dabat 998 (13.2) 
Debark 855 (11.3) 
Wogera 536 (7.1) 
Wag Himra  
Dehana 889 (11.8) 
Gazgibla 1154 (15.3) 
Sekota Zuria 598 (7.9) 
Total 7562 

 

Table 3. People who report a previous diagnosis and a previous treatment for scabies and factors associated with a poor response to treatment 
in the three zones involved in the impact assessment study. Amhara region Ethiopia, May 2017. 

 Improved Not improved Total Odds ratio 
(95% confidence interval) P-value 

Sex      
men 1351 (91.7%) 122 (8.3%) 1473 1 0.07 
women 1318 (89.8%) 150 (10.2%) 1468 1.26 (0.98-1.62)  
Household size      
mean (SD) 5.5 (1.9) 5.6 (1.8)    
< 5 831 (91.6%) 76 (8.4%) 907 1 0.5 
≥ 5 1669 (90.8%) 169 (9.2%) 1838 1.11 (0.83-1.47)  
Medicine      
ivermectin 2105 (90.6%) 218 (9.4%) 2323 1 0.3 
BBL 206 (89.2%) 25 (10.8%) 231 1.17 (0.74-1.78)  
permethrin 183 (94.3%) 11 (5.7%) 194 0.58 (0.29-1.03)  
sulphur 180 (90.9%) 18 (9.1%) 198 0.97 (0.56-1.56)  
Place      
campaign 1873 (92.1%) 161 (7.9%) 2034 1 <0.001 
clinic 802 (87.8%) 111 (12.2%) 913 1.61 (1.25-2.08)  
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likelihood of treatment failure was significantly higher 
for those who received their treatment in a clinic 
compared to treatment through the MDA campaign 
(OR of 1.61 and P- Value<0.001) (Table 3). 

The study also showed the success rate of both 
topical and systemic scabies treatment was more than 
90% (Table 4).  

At the time of the interview, 21% had active scabies 
with wide differences in prevalence between the zones, 
East Gojjam 3.2 %, WagHimr 15.3 % and North 
Gondar 46.1 % (Table 5). The duration of itching 
ranged from 1 week to more than 1 year (median 6 
months; interquartile range 2-7 months). In 72.9% cases 
the itching led to sleep disturbances. Of those with 
scabies, 32.7% were treated for scabies before while 

Table 4. People who report a previous diagnosis and a previous treatment for scabies and factors associated with a diagnosis of scabies in the 
three zones involved in the impact assessment study. Amhara region Ethiopia, May 2017.  

 
No diagnosis of 

scabies at time of 
interview 

Scabies at time of 
interview Total Odds ratio 

(95% confidence interval) P-value 

Sex      
men 1260 (85.7%) 210 (14.3%) 1470 1 0.3 
women 1240 (84.2%) 232 (15.8%) 1472 1.12 (0.92-1.38)  
Household size      
mean (SD) 5.5 (1.9) 5.3 (1.8)    
< 5 772 (86.3%) 123 (13.7%) 895 1 0.2 
≥ 5 1619 (88.0%) 221 (12.0%) 1840 0.86 (0.68-1.09)  
Medicine      
ivermectin 1954 (84.8%) 350 (15.2%) 2304 1 0.01 
BBL 197 (84.9%) 35 (15.1%) 232 0.99 (0.67-1.43)  
permethrin 176 (93.1%) 13 (6.9%) 189 0.41 (0.22-0.70)  
sulphur 170 (82.1%) 37 (17.9%) 207 1.22 (0.83-1.75)  
Place      
campaign 1727 (86.3%) 274 (13.7%) 2001 1 0.01 
clinic 770 (82.7%) 161 (17.3%) 931 1.32 (1.07-1.63)  

 
 
Table 5. Scabies relapse versus new cases at time of the impact assessment in the three Zone’s, Amhara region Ethiopia 2017. 

Geographic 
zones 

Previous scabies 
(n) 

Relapse scabies 
(n/%) 

New scabies 
(n/%) CI OR P-value 

East Gojjam 559 51/9.1 30/2.1 1.5-3.0 1  
North Gondar 868 621/71.5 484/36.4 33.8-39.0 26.2 (18-38.3) < 0.001 
Wag Himra 2075 400/19.3 6/2.4 1.1-5.2 1.1(0.46-2.73) 0.792 

Total 3502 1072/30.6 520/14.9    
 
 
Table 6. People who report a previous diagnosis and a previous treatment for scabies and factors associated with a diagnosis of scabies in the 
three zones involved in the impact assessment study. Amhara region Ethiopia, May 2017. 

 No diagnosis of scabies 
at time of interview 

Scabies at time of 
interview Total Odds ratio 

(95% confidence interval) P-value 

Sex      
men 3143 (90.4%) 333 (9.6%) 3476 1 0.9 
women 3179 (90.5%) 335 (9.5%) 3514 0.99 (0.85-1.17)  
Household size      
mean (SD) 5.4 (1.9) 5.3 (1.8)    
< 5 1902 (92.8%) 147 (7.2%) 2049 1 0.2 
≥ 5 3896 (93.7%) 261 (6.3%) 4157 0.87 (0.70-1.07)  
Previous scabies diagnosis      
no 3397 (95.0%) 177 (5.0%) 3574 1 < 0.001 
yes 2923 (85.6%) 492 (14.4%) 3415 3.23 (2.70-3.86)  
Previous scabies treatment      
no 2852 (93.3%) 206 (6.7%) 3058 1 < 0.001 
yes 2978 (86.6%) 460 (13.4%) 3438 2.14 (1.80-2.54)  
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67.3% had never been treated.The highest burden of 
relapse (57.9 %) and new cases of scabies (93.1%) were 
recorded in North Gondar zone.  

Scabies diagnosis at the time of the interview was 
significantly more common on those with a previous 
diagnosis of scabies and those with a previous treatment 
for scabies (Table 6). 

The qualitative study revealed that in East Gojam 
zone the scabies control program was well coordinated 
with better political commitment; prior to the campaign 
HEW were trained and the scabies management was 
based on the national guideline. In Wag Himra zone 
MDA scabies control program failed due to the lack of 
political commitment and inter-sectorial collaboration. 
Moreover, the existing weak health system structures 
led to limited resource mobilization and poor access to 
hard to reach area, despite the commitment of the 
individual experts in collecting/reporting the baseline 
data, and the training of HEWs (Table 7). 

 
Discussion 

This is an impact assessment study of one of the 
largest scabies control public health interventions using 
community health workers in a low income country. 
We show the efficacy (91.1%) and feasibility of MDA. 
The key factor in addressing such massive MDA was 
the involvement of trained community based HEW in 
scabies diagnosis, treatment and contact management 
[4]. The study showed Ivermectin based MDA is 
significantly effective for community scabies outbreak 
control. The assessment has also revealed that there was 
a higher cure rate for those who received treatment 
through the MDA campaign (92%) compared to those 
who receive treatment in regular clinics (88%). This 

finding has implications for future MDA interventions 
planned in Africa, and potentially can improve large 
scale MDA in scabies control efforts.  

The study strength is its large and representative 
sample size. The study has also used both quantitative 
and qualitative methods to triangulate the results. The 
study also adhered to STROBE guidelines on the 
reporting of observational studies in epidemiology [26]. 
Finally, this study addresses an identified NTD 
operational research priority in Ethiopia and beyond, 
which may impact policy [6, 7].  

A limitation of the study is the delay between the 
MDA and the impact assessment study (15 months) 
which may create difficulty to recall for the respondent 
some of the questions about the MDA and previous 
history of scabies.  

Significant reductions in the prevalence of scabies 
in endemic settings have previously been described 
with community treatment using topical permethrin 
[23] and oral ivermectin [10]. 

A recently published Cochrane systematic review 
of the use of permethrin and oral ivermectin for 
treatment of scabies has reviewed fifteen studies and 
concluded that for the most part, there was no 
significant difference detected in the efficacy of 
permethrin compared to ivermectin [12]. Our study has 
also showed no significant difference in cure rate of 
those who has taken Ivermectin versus applied 
permethrin. 

In general, the ease of administration, reports of the 
effectiveness, and the safety data from MDA 
interventions for lymphatic filariasis and 
onchocerciasis led to the choice of oral ivermectin as 
the main treatment in community based scabies 

Table 7. Summary of the qualitative assessment on pre-campaign preparation, campaign implementation and post campaign activities, Amhara 
region Ethiopia, May 2017. 

Activities East Gojam Wag Himra North Gondar 
Soliciting high‐level leadership commitment Good Poor Worst 
Inter‐sectoral coordination Good Poor None 
Health professional engagement Good Good Poor 
Local community engagement Good Poor Not done 
Baseline data and action plan development Good Good Worst 
Social and resource mobilization Good Poor Worst 
Addressing hard to reach areas Good Poor Worst 
Training Good Good Poor 
Distribution of supplies to districts Good Poor Not on time 
Drug distribution to patient Good poor worst 
Drug distribution to contacts Good Poor Note done 
Supervision and monitoring Good Good Poor 
Post Campaign reporting Good Good Poor 
Post campaign surveillance Poor Good Not done 
Report writing  and feedback Poor Good worst 
Adhering to the treatment guideline Good Poor Worst 
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management or MDA [15,23,27].Taking into 
consideration the pharmacodynamics of ivermectin, 
and reports on treatment failures of a single dose of 
treatment to eradicate all stages of the parasite [28], we 
have used two doses of ivermectin given in two weeks 
intervals.  

A study from Panama in an area with a baseline 
scabies prevalence of 33% showed that community-
based scabies control, using community workers, 
continued surveillance and active case treatment, kept 
the prevalence of scabies below 1.5% for over 3 years 
[23]. Sustained contact treatment was a key factor of 
success. In our study in North Gondar Zone both 
qualitative and quantitative assessment showed that for 
different reasons (lack of leadership commitment, 
absent of health professional engagement and not using 
the treatment guideline) contact treatment could not be 
sustained, which could explain the failure of the MDA 
campaign in this zone. Experience has shown that 
programs not successfully reaching the contacts of 
symptomatic individuals are not successful, thereby 
jeopardizing the success of the MDA intervention as a 
whole [28]. Treatment of index cases with clinically 
evident scabies only had an effectiveness as low as 50% 
[29]. Our study also showed a resurgence of scabies, 
despite the initial effectiveness in East Gojam and Wag 
Himra up until 15 months after the MDA 
administration. The most likely reason is a lack of 
sustained case surveillance and intensified case 
management. Of concern is that poor surveillance and 
ineffective use of scabicides in endemic communities 
can promote the spread of resistance. This is an issue to 
be addressed in future studies. 

 
Conclusions 

Our study demonstrated the essential role of 
community engagement in the success of scabies MDA 
campaigns. Strong commitment and coordinated 
response with other sectors are key factors of success, 
apart from the availability of baseline data. Failure to 
establish and sustain contact treatment, surveillance and 
intensified case management severely compromises 
MDA interventions.  
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