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[bookmark: _Toc72795805][bookmark: _Toc74857913]ABSTRACT
Background: The worldwide prevalence of scabies has been estimated to be about 200 million cases per year and is common in underdeveloped world in general and sub-Saharan African countries in particular. Ethiopia remains one of the high burden countries in scabies infestation; hence age specific investigation of scabies has been done in some parts of the country, however determinants of scabies among general population level are not well identified.
Method: A community based unmatched case-control study design among 351 participants (117 cases and 234 controls) was conducted in Ziquala district of northeast Ethiopia from March to April 2021. The study participants were selected using multistage cluster sampling technique. Data were collected using structured interviewer administered questionnaire. Data were entered, coded and cleaned using Epidata version 3.1 software packages, and analyzed by using SPSS version 23 statistical software package. All variables with p-value < 0.25 in bivariable logistic regression analysis were selected for multivariable logistic regression analysis and statistical significance was declared at p =< 0.05. The Hosmer-Lemeshow test was utilized to check whether the model is fitted or not. 
Result: Family history of itching (AOR=6.6, 95% CI: (2.78-15.62), sharing of cloths with scabies affected person (AOR=3.67, 95% CI: (1.03-13.16), absence of hand washing facility nearby latrine, (AOR=4.24, 95% CI: (1.88-9.53), poor knowledge about scabies (AOR=3.98, 95% CI:(1.81-8.78), family size ≥ 5 in the household (AOR=2.24, 95% CI: (1.13-4.75), and not visiting health facility in the last six months (AOR=4.24, 95% CI: (1.79-10.9, were found to be determinants of scabies infestation.
Conclusion: In this study, family history of itching in the household, family size greater than or equal to five, sharing of clothes with scabies infected person, not visiting of health facility in the last 6 month and absence of hand washing facility nearby latrine were positively associated with scabies infestation. Awareness creation should be done to increase health seeking behavior of the community towards health facilities and exchanging of cloths should be avoided between family members as well as with others persons. 
Key words: Determinants of scabies, Scabies, Ziquala district, Ethiopia
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2. [bookmark: _Toc72795806][bookmark: _Toc74857914]INTRODUCTION:
2.1 [bookmark: _Toc72795807][bookmark: _Toc74857915]Background: 
Scabies is a public parasitic infection caused by the mite Sarcoptes scabiei variety hominis, an arthropod of the order Acarina (Jörg Heukelbach & Feldmeier, 2006). It is estimated to affect around 200 million people globally with an estimated 455 million annual incident cases (Mohammadian-Hafshejani, 2019). Scabies remains a significant public health concern of the international community, affecting people of all ages, races, and socioeconomic groups (Zhang et al., 2020). It also causes 0·21% of DALYs (Disability Adjusted Life Years) from all conditions worldwide (Karimkhani et al., 2017). The mite is an obligate parasite that completes its entire life cycle on humans, and only female mite’s burrow eggs into the human skin and matures within  15 days (Chosidow, 2006). The incubation period before symptoms occur is three to six weeks for primary infestation but may be as short as one to three days in cases of reinfestation (Daniel Engelman et al., 2013). Pruritus, with typical nocturnal exacerbation, is the main symptom of scabies with scratching of the skin which eventually leads to secondary bacterial infection and acute glomerulonephritis in disadvantaged communities (Chosidow, 2006; Dupuy et al., 2007; Daniel Engelman et al., 2013).
Scabies is mostly common and frequently observed in institutional places like care centers, nursing homes, schools and refugee camps (NAZ, 2015). Studies indicate that children who are sleeping on the floor with other children are contracted more severe infection and became re-infected in greater proportions than those who are sleeping alone. This in turn facilitates skin-to-skin contact and the spread of scabies mites from infested to healthy children (Nanda, Murti, & Dharmawan, 2016). The sequel of scabies predisposes affected children to sepsis and other non-supportive invasive infections of lymphadenopathy, acute post-streptococcal glomeruli nephritis (APSGN) and rheumatic fever (McLean, 2013). Furthermore, it results considerable morbidity and mortality through direct effect of secondary bacterial infection and its complications (Daniel Engelman et al., 2013). 
On the other hand poverty and poor personal hygienic practices facilitate the spread of the disease, by means of overcrowding, sharing of beds, poor hygiene, lack of access to health care, inadequate treatment for the cases and, primarily mediated by frequently contact with scabies infected persons  (Mounsey, McCarthy, & Walton, 2013).
Moreover, scabies contributes to significant economic cost expenditure on national health services of developed countries (AL-TAMEEMI & KABAKLI, 2019). However, in resource limited countries, the absolute burden of scabies , results disease complications as well as a major cost on health-care systems (AL-TAMEEMI & KABAKLI, 2019). Treatment of scabies includes a variety of topical compounds, but  prevention and control at the community level is best but not an easy task (Jorg Heukelbach, Mazigo, & Ugbomoiko, 2013). The burden of scabies is highest in low and middle-income countries of the tropical regions of East Asia, Southeast Asia, Oceania, tropical Latin America and Conflict region of Africa and the Middle East (Daniel Engelman et al., 2019). 
According to study done by International Alliance for the Control of Scabies (IACS) disease shows that countries including Ethiopia, Fiji and the Solomon Islands have high prevalence of scabies (Marks et al., 2015). Furthermore, World Health Organization (WHO) on its regular session in 2017 recognized scabies as the Neglect Tropical Disease (NTD) due to the problem on public and private sector expenditures as well as the lack of attention at local, national, and international levels, and the higher incidence of this infection amongst the poor nations (Mitra & Mawson, 2017). 
Scabies, one of the commonest problems of skin disease of all ages in developing countries including Ethiopia remains largely as a neglected and an important public health problem in poor communities of the world (R. Hay, Steer, Engelman, & Walton, 2012). Now a days it’s  prevalence and burden  is highest in underdeveloped world when compare to with developed nations  (Cox, Fuller, Engelman, Steer, & Hay, 2020). In Ethiopia, drought expansion with hygiene and sanitation problems as well as limited interventions exacerbates the disease condition to be high among the vulnerable groups (Wendemagegn Enbiale & Ashenafi Ayalew, 2018). Currently, highly affected areas of scabies infestation in Ethiopia have reached to 32 districts. From this, 24 districts are in Amhara region, 5 districts in Tigray region and the rest 3 districts  in Oromia region (Daniel Engelman & Andrew C Steer, 2018). 
1.2. [bookmark: _Toc72795808][bookmark: _Toc74857916]Statement of the Problem
Globally scabies is significant skin disease and morbidity of different disease complications, with an estimated 455 million incident cases annually. It more affect individuals at any socioeconomic levels and races, however; those  who live in under poverty or in overcrowded living conditions are at much higher risk for this infestation than those who live in standard settings (Banerji, 2015; Mohammadian-Hafshejani, 2019). The prevalence rates of scabies varies from country to country, most often it ranges from 0·2% to 71·4% in all regions of the world and Europe and the Middle East have a prevalence of scabies greater than 10%(Romani, Steer, Whitfeld, & Kaldor, 2015). 
 Similarly, Scabies prevalence was highest in the Pacific and Latin American regions and was higher in children than in adolescents and adults. The highest prevalence of scabies in the general population was recorded in Papua New Guinea, Panama and Fiji  71% , 32% and 32% respectively (Romani et al., 2015). Children in developing countries are most susceptible, with an average prevalence of 5–10%, and the highest incidence of the infection occurs in tropical climates, with rates of  25% up to 50% in some communities (Chandler & Fuller, 2019; Daniel Engelman et al., 2013). 
In Sub-Saharan Africa, where the average prevalence of scabies has estimated to be 33.7%, were more common among young children, and elderly population groups than adolescents (Collinson et al., 2020; Wendemagegn Enbiale & Ashenafi Ayalew, 2018; Turan, Metin, & Utlu, 2020). In rural areas where poor communities are lived, the prevalence of scabies was found to be about 4.7% to 65%  (THUMMANAPALLY et al., 2020; U. S. Ugbomoiko, S. A. Oyedeji, O. A. Babamale, & J. Heukelbach, 2018). In addition, the infection causes debilitating itching of the skin, leading to scratching of the body, which in turn results complications of bacterial infection (impetigo), predominantly by Staphylococcus aureus and Streptococcus pyogenes. These complications further range from local soft tissue infections, like skin abscesses, and cellulitis to necrotizing fasciitis, septicemia, renal disease, and potentially rheumatic heart diseases (Daniel Engelman et al., 2013; Steer et al., 2009).
Currently, scabies is considered as one of public health regards among communicable disease in Ethiopia, especially in disadvantaged population groups like streets, migrants, and immune compromised groups (W. Enbiale & A. Ayalew, 2018; R. J. Hay & Asiedu, 2019). The magnitude of the disease in different regions with different population groups in the country varies from 2.5% to 78% (Belachew & Kassie, 2018; W. Wochebo, Y. Haji, & S. Asnake, 2019). Likewise, study conducted in two regions of the nation shows that,  the smallest prevalence of scabies was recorded in SNNPR, which was 2.5%, and the highest prevalence was 35%, that was reported in Amhara regional state (Alebachew, Mulatu, & Worku, 2019; W. Wochebo et al., 2019). The prevalence of scabies in Ethiopia and other similar settings of tropical regions where there is limited resources and strongly associated with low socioeconomic status and overcrowding conditions were evidenced being high (Azene, Aragaw, & Wassie, 2020). Moreover, the prevailing of poor health infrastructure with significant level of poverty in the society continues as public health  challenge  and needs scientific study to eradicate the infestation from these regions (K. Ejigu, Y. Haji, A. Toma, & B. T. Tadesse, 2019).
Although, numerous studies which are conducted on scabies in different parts of Ethiopia are currently available, these studies were deals with issues of scabies prevalence and its associated factors within specific age groups (school based studies) which only deal with schoolchildren and were generalized based on these specific parameters. In addition there were also some, articles which show outbreak based assessments in some communities, but the findings of those studies are insufficient and non-inclusive to assess determinants of scabies in disadvantaged communities. For example, there are no studies in Ethiopia, that indicate about community health seeking behavior twice a year and physical distance of health facilities from the households determine scabies infestation or not. Furthermore there are no evidences that show studies done and documented on determinants of scabies among residents of Ziquala district as well as in Waghimira Administrative zone. This is why the study was conducted to answer such type of questions and assessed the determinants of scabies among the residents of Ziquala district, in waghimira Zone, Northeast Ethiopia.
1.3. [bookmark: _Toc72795809][bookmark: _Toc74857917]Significance of the study
Primarily, this study may help for generating evidences for decision making for planners and Program evaluators on scabies infestation in Waghimira Zone Health department and Ziquala district health office. Secondly, the study may help for partners and relevant stakeholders who work on NTDs skin diseases to eliminate from Ziquala district as evidence for decision making process. Furthermore, the study will serve as base line information for researchers who will have interest for future studies.


2. [bookmark: _Toc72795810][bookmark: _Toc74857918]LITERATURE REVIEW
2.2. [bookmark: _Toc72795811][bookmark: _Toc74857919]Factors associated with scabies infestations
2.2.1 [bookmark: _Toc74857920]Socio-demographic & economic related factors:
 Different studies show that infection of scabies is believed to be associated with socio-demographic, behavioral, and environmental and knowledge related factors (Alebachew et al., 2019; Azene et al., 2020; Badeso, Ferede, & Kalil, 2020; Girma et al., 2020; Lopes et al., 2020; Uade Samuel Ugbomoiko, Samuel Adeola Oyedeji, Olarewaju Abdulkareem Babamale, & Jorg Heukelbach, 2018; Wondimu Wochebo, Yusuf Haji, & Solomon Asnake, 2019). Similarly, studies conducted in different areas showed that there was an association between age and scabies infestation (Ahmed et al., 2019; Alebachew et al., 2019). 
According to study finding in Brazil shows that, scabies infection was more frequently common among  age groups  less than 15 years old as compared to those whose age are 15 years and above (Feldmeier et al., 2009). Similarly study conducted in Saudi-Arabia, shows that children whose age less than 6 years old were more susceptible to the disease than as compared to age greater than 6 years old (Ahmed et al., 2019). 
However study conducted in Pakistan demonstrates that age groups greater than 50 years old had higher odds of scabies than those whose age were less than 50 years (Yasmin, 2016). Similarly study  in west Iran shows that scabies infection was more common on those whose age range were between 17 to 30 years olds (Nazari & Azizi, 2014). Another  community based study conducted in Monrovia, Liberia shows that children less than 6 years old were more affected with the disease than when compared to children whose age were greater than 6 years old (Collinson et al., 2020). Likewise, studies conducted in Ghana (Amoako et al., 2020), and Nigeria (Uade Samuel Ugbomoiko et al., 2018) reveals that the infection was more common on individuals whose age were less than 16 years olds.
Moreover, studies conducted in different parts of Ethiopia, shows that the disease more likely affects age groups less than 15 years olds (Alebachew et al., 2019; Reta, Derseh, & Sahilu, 2020; Wondimu Wochebo et al., 2019). Nevertheless, another study conducted in Enderta district of Tigray region indicates that, the infestation was more common among age groups of between 5 to 18 years olds (Ali EM. Scabies out beak in Enderta district), and another case-control study conducted in Takusa district of Amhara region also demonstrates that it was more common among ages ≥45 years olds (Worku, Asemahagn, & Endalifer, 2020).
Another socio-demographic variable which is evidenced as determinant of scabies was sex (Girma et al., 2020). Based on this scenario, studies conducted in Pakistan (Yasmin, 2016), and Saudi-Arabia (Ahmed et al., 2019) shows that being female sex was more likely risk factor to scabies infestation than being male sex. However, community based study conducted in west Iran shows that sex difference was no risk factor for scabies infestation (Nazari & Azizi, 2014). Likewise, other studies conducted in Ghana (Maleki, OROEI, Emadi, PEYVANDI, & Anang, 2019), and Nigeria (Uade Samuel Ugbomoiko et al., 2018)  shows that being female sex was more risky to scabies infestation than being male sex. In contrast, studies in Cameroon (E. A. Kouotou, Nansseu, Kouawa, & Bissek, 2016), Liberia (Collinson et al., 2020), Egypt (El Sherbiny et al., 2017) and different parts of Ethiopia (K. Ejigu et al., 2019; Reta et al., 2020; Worku et al., 2020) shows that being male sex was more risk factor for scabies than being female. Yet, study done on school age children in Arba Minch district of southern Ethiopia, shows that being female sex was more risk to scabies infestation than being male (Girma et al., 2020). 
Regarding to educational status, study conducted in Brazil shows that being illiterate was risk factor for scabies disease then being literate (Feldmeier et al., 2009). Similarly, another study conducted in west Iran reveals that being lower educational level was risk factor for scabies than compared to those who are at high educational statuses  (Nazari & Azizi, 2014). Though, study  in Pakistan, shows that there was no an association between educational level and scabies infestation (Yasmin, 2016). Moreover, according to study conducted in Sub-Saharan African prisons, show that those who attain  low educational level on their educational career had get higher odds of infection than those who were in high educational level (Emmanuel Armand Kouotou et al., 2018). 
Furthermore, another study conducted in rural communities of Nigeria indicates that being illiterate has an association with scabies (Uade Samuel Ugbomoiko et al., 2018). Another, school based studies conducted in Cameroon and Egypt shows that being low educational status was risk factor for scabies infestation (Hegab, Kato, Kabbash, & Dabish, 2015; E. A. Kouotou et al., 2016). A case control study done on primary schools of Ethiopia indicates that, those children whose parents are not educated at all were more likely associated with scabies than children who have an educated parents (Kefele Ejigu, Yusuf Haji, Alemayehu Toma, & Birkneh Tilahun Tadesse, 2019). Similarly, study conducted on school children at Dabat district of Amhara region reveals that being first cycle level of education  (grade 1-4) was risk factor for scabies disease than compared to being  grade 5 and above(Dagne, Dessie, Destaw, Yallew, & Gizaw, 2019).
According to studies conducted in Pakistan  shows that there was no an association between family size and scabies infestation (Yasmin, 2016; Yasmin, Ullah, Inayat, Khan, & Tabassum, 2017). However, studies conducted in different parts of Ethiopia, reveals that family size greater than five members in the household were  higher odds of scabies infestations compared to those households which have less than 5 family members within it (Azene et al., 2020; K. Ejigu et al., 2019; Sara, Haji, & Gebretsadik, 2018). Similarly study conducted in Kechabira district of southern Ethiopia shows that  having greater than six family members in the household was risk factor for scabies(Wondimu Wochebo et al., 2019). In addition, study done in Enderta district of Tigray region shows that family size greater than four in the household was risk factor for scabies as compared to households which have less than four members (Ali EM. Scabies out beak in Enderta district). 
 World health organization in its framework of scabies prevention and control mechanism states that scabies is a risk factor on overcrowded living conditions (Organization, 2020). Another study conducted in Australia indicates that overcrowding  has a significant result on the spread of scabies, which in turn causes the fundamental role for physical contact with person-to-person transmission (Walton & Currie, 2007). Likewise, study conducted in Pakistan shows that overcrowding has an association for prevalence of scabies (Yasmin, 2016). According to studies in west Iran (Nazari & Azizi, 2014) and  Saudi-Arabia of Jeddah town (Abou Zinada, 2000) reveals that household overcrowding was risk factor for being infected by scabies. Moreover, study conducted in Sub-Saharan Africa demonstrates that overcrowding were independently associated with the disease (Emmanuel Armand Kouotou et al., 2018). Furthermore, Studies done in Cameroon (E. A. Kouotou et al., 2016), Nigeria (Uade Samuel Ugbomoiko et al., 2018) and Arba Minch district of southern Ethiopia (Girma et al., 2020) shows that overcrowding is a risk factor.  Study done in Habru district of Amhara region also demonstrates that number of sleeping rooms in the household were predictors of scabies infestation (Reta et al., 2020).
 Likewise, studies conducted in different areas, show that family history of itching was risk factor for scabies (Girma et al., 2020; Kelly, Hulme, Farragher, & Clarke, 2016). According to studies conducted in Egypt (Hegab et al., 2015), Cameroon (E. A. Kouotou et al., 2016) and different parts of Ethiopia (Dagne, Dessie, et al., 2019; Girma et al., 2020; Worku et al., 2020) reveals that, history of itching in the family was more odds of  association with scabies infestation.
Regarding to, study conducted in west Iran shows that  history of contact with scabies patient, has positive association with scabies (Nazari & Azizi, 2014) which supports similarly studies conducted in Ethiopia clearly indicates that  previous history of skin contact with scabies patient, was significantly associated with contracting of scabies infestation when compared with individuals who have no history of skin contact with a person who has scabies disease (Alebachew et al., 2019; Ali EM. Scabies out beak in Enderta district; Dagne, Dessie, et al., 2019; Girma et al., 2020; Reta et al., 2020; Tefera, Teferi, Ayalew, Belete, & Hadush, 2020; Worku et al., 2020).
World health organization on its guideline states that the disease of scabies more frequently affects communities that are living in poorest economic conditions (Organization, 2020). Similarly, another community based study conducted in Australia indicates that people who live in poorest economic situations could lead them to additional health problems, such as malnutrition, which  in turn contributes to suppressed  immunity of the individuals and then finally causes disease within the community (Walton & Currie, 2007). Additionally ,study done in Pakistan shows that the odds of scabies infestation was more common on people with poor socio-economic levels as compared to those who have middle and rich economy levels (Yasmin, 2016). Moreover, study conducted in west Iran reveals that  individuals who have low household income were more likely affected by scabies than those who have high household incomes (Nazari & Azizi, 2014). Furthermore, studies conducted in Nigeria (Uade Samuel Ugbomoiko et al., 2018) and Ethiopia (K. Ejigu et al., 2019) shows that low household income was risk factor for scabies disease. However study done  in Arba Minch district of  Southern Ethiopia demonstrates that those who have middle household income were more likely affected by the disease than the rich one (Girma et al., 2020).
2.2.2. [bookmark: _Toc74857921]Behavioral factors
Like socio-demographic factors, different studies indicate that behavioral factors are another determinates which probably cause scabies disease in humans (Azene et al., 2020; Badeso et al., 2020; Feldmeier et al., 2009; Jorg Heukelbach et al., 2013; Emmanuel Armand Kouotou et al., 2018; Tefera et al., 2020; Walton & Currie, 2007; Worku et al., 2020; Yasmin et al., 2017).  According to studies conducted in Brazil (Feldmeier et al., 2009)  and Pakistan (Yasmin et al., 2017) indicated that  Sharing of cloth/ bed with scabies patient was risk factor for scabies infestation. Another study done in Sub-Saharan Africa shows that sharing of clothes/bedding with another individual has an association with scabies disease (Emmanuel Armand Kouotou et al., 2018). Likewise, studies conducted in Nigeria (U. S. Ugbomoiko et al., 2018; Uade Samuel Ugbomoiko et al., 2018) and different parts of Ethiopia (Alebachew et al., 2019; Ali EM. Scabies out beak in Enderta district; Azene et al., 2020; Badeso et al., 2020; Kefele Ejigu et al., 2019; Girma et al., 2020; "Nurie GB. Outbreak investigation of scabies, Dembiya district, North Gondar zone, Amhara region. 2017," ; Reta et al., 2020; "Sara J, Haji Y, Gebretsadik A. Scabies outbreak investigation and risk factors in east Badewacho District, southern Ethiopia: unmatched case control study. Dermatology research and practice. 2018;2018," ; Tefera et al., 2020; Wondimu Wochebo et al., 2019) shows that, Sharing of beds, pillows and clothes, had higher odds of scabies infestations when compared to those who didn’t practice sharing of cloths.
Another behavioral factor which has confirmed by different studies being as determinant of scabies was history of sleeping with scabies affected individuals (Adamu & Tsegaye, 2020; Tefera et al., 2020). According to study done in Egypt indicates that sleeping with scabies affected persons has positive association with scabies infestations (Hegab et al., 2015) which strengthens study done in Tigray region of Alamata district that shows sleeping with a person who had scabies and sharing of bed with others was risk factor for the disease (Tefera et al., 2020). Similarly, different studies conducted in Amhara region indicates that, sleeping with people who had scabies was associated with  higher frequency of getting of  the infection (Adamu & Tsegaye, 2020; "Nurie GB. Outbreak investigation of scabies, Dembiya district, North Gondar zone, Amhara region. 2017,").
Even if study in Australia indicates that there was absence of association between scabies infestation and personal hygiene practices (Walton & Currie, 2007), another studies in west Iran (Nazari & Azizi, 2014), Egypt (El Sherbiny et al., 2017) and different parts of Ethiopia (Ali EM. Scabies out beak in Enderta district; Kefele Ejigu et al., 2019; "Nurie GB. Outbreak investigation of scabies, Dembiya district, North Gondar zone, Amhara region. 2017,") shows that there was an association between poor personal hygiene and scabies infections. Another studies conducted in Ethiopia indicates that Poor hand washing practice, infrequent Use of soap, showering less than two times per week were risk factors for scabies infestations (Reta et al., 2020; Wondimu Wochebo et al., 2019; Worku et al., 2020). In addition, different studies conducted in different regions of Ethiopia indicates that, not using of soap during showering, has positive associations with scabies infestations (Alebachew et al., 2019; Badeso et al., 2020; Dagne, Dessie, et al., 2019; Girma et al., 2020; Haile, Sisay, & Jemere, 2020; Tefera et al., 2020). Moreover, study conducted in Sinana district of Oromia region shows that, showering less than once per week was associated with a high occurrence of scabies infestations (Badeso et al., 2020). Furthermore, study done in Guna-begemidir district of Amhara region reveals that washing of the body of scabies patients in the past 6 months, has significant odds of scabies disease than those who didn’t wash the body of scabies patient (Adamu & Tsegaye, 2020).
World health organization improves that the disease of scabies could be exacerbated within communities, who live in impoverished conditions with limited or no access to effective treatment (Organization, 2020). Another Studies done in Pakistan shows that health seeking behavior depends on socio-demographic factors, social structures, level of education, cultural beliefs and practices, gender discrimination, status of women, economic, political systems, environmental conditions, as well as the disease pattern and health care system itself (Shaikh & Hatcher, 2005, 2007). Similarly, community based study conducted in Niger shows that health service utilization and seeking behavior of individuals were determined by distance of health facilities from their households and quality of cares given by health professionals (Blanford, Kumar, Luo, & MacEachren, 2012).
2.2.3. [bookmark: _Toc74857922] Environmental factors
According to studies conducted in Pakistan demonstrates that those who were living in uncemented  housing of the floor were infected more likely with scabies than compared with those who were live in cemented houses of the floor (Yasmin, 2016; Yasmin et al., 2017). Another studies done in Egypt (El Sherbiny et al., 2017) and Nigeria (U. S. Ugbomoiko et al., 2018) shows that living in poor housing condition has an association with scabies infestations. Similarly, study done in Wadila district of Amhara region indicates that uncleaning of the house every day has positive association with the disease (Haile et al., 2020). 
Study done in Australia indicates that scabies is not influenced by the availability of water in the households (Walton & Currie, 2007). On the other hand, study conducted in Ethiopia shows that unavailability and poor utilization of water for households was risk factor for emerging of scabies disease (K. Ejigu et al., 2019). Another study done in Guna-begemidir district of Amhara region indicates that households which have low approximate daily water consumption in their home was more odds of developing the disease than those who accessed water for basic daily consumptions (Adamu & Tsegaye, 2020). Additionally, study conducted among school children in Dabat district of Amhara region shows that rarely taking of bath due to inaccessibility water in the household was risk factor for scabies (Dagne, Dessie, et al., 2019). Moreover study conducted in Wadila district of Amhara region indicates that using unimproved source of water for drinking purposes was associated with having of scabies infestations (Haile et al., 2020)
Another environmental factor which has studied in different areas and believed to be determinant factor for scabies disease was living of domestic animals with residents of humans (Haile et al., 2020; Hegab et al., 2015). Although, study done in Pakistan shows that presence or absence of domestic animals at home have no an association with scabies (Yasmin et al., 2017), another studies  done in Pakistan (Yasmin, 2016) and west Iran (Nazari & Azizi, 2014) has confirmed that there was an association between scabies and  domestic animals living in homes. Similarly, studies conducted in Egypt (Hegab et al., 2015) and northern Ethiopia (Haile et al., 2020) shows that having animals at home was associated with scabies infections.
 According to study in west Iran  show that travel history to scabies endemic areas was risk factor for scabies (Nazari & Azizi, 2014). Similarly, another studies conducted in different regions of Ethiopia shows that that traveling to epidemic areas of scabies were predictors of scabies infestations (Badeso et al., 2020; Haile et al., 2020; Worku et al., 2020; Yassin, Dadi, Nega, Derseh, & Asegidew, 2015). 
2.2.4. [bookmark: _Toc72795815][bookmark: _Toc74857923]Knowledge related factors
Study conducted in Kashmir province of  Pakistan  shows that lack of awareness about transmission of scabies can lead to development of the disease in humans (Ali, 2017). Another study done in communities of Guinea-Bissau indicates that knowing early treatment of scabies can help to prevent transmission of the disease in individuals (Lopes et al., 2020). Moreover, study conducted in primary schools of Ethiopia reveals that those who have poor knowledge about scabies has more odds of scabies infection than compared to those who are knowledgeable about it (K. Ejigu et al., 2019). Similarly study done in Arba Minch  district of Ethiopia shows that, children whose family had poor knowledge about scabies have more likely to be affected by the disease when to compare to those whose family had good knowledge about it (Girma et al., 2020)
3. [bookmark: _Toc72795816][bookmark: _Toc74857924]CONCEPTUAL FRAMEWORK
Figure: 1 Conceptual framework of scabies and its determinants among residents of Ziquala district, northeast, Ethiopia, 2021(Azene et al., 2020; K. Ejigu et al., 2019; Girma et al., 2020; Lopes et al., 2020; W. Wochebo et al., 2019)Scabies
· Socio-demographic & economic  factors:
· Sex
· Age
· Educational Status
· Household income
· Family Size
· Occupation
· Family history of itching
· Behavioral factors:
· Sharing of clothes from scabies cases
· Frequency of Bathing
· Frequency of washing of hands
· Frequency of contact with ill person
· Health seeking  behavior
· Frequency of Washing of hair
·  Frequency of cutting of fingers
· Using soap when taking shower



· Knowledge related factors:
· Knowledge about scabies
· knowledge of scabies treatment
· knowledge of transmission of scabies
· knowledge of cause of scabies
· knowledge of age group most affected
· knowledge of prevention method of scabies
· knowledge of pet animals cause scabies



· Environmental related factors:
· Availability of water
· Types of water sources
· Presence of live stock
· Presence of pet animals
· Housing condition and Structure
· Distance of health facility from the household

4. [bookmark: _Toc74857925]OBJECTIVE
To assess the determinants of scabies among residents of Ziquala district, in Waghimira Zone, Amhara region, North east Ethiopia 2021.
5. [bookmark: _Toc72795818][bookmark: _Toc74857926]METHODS AND MATERIALS
5.1. [bookmark: _Toc72795819][bookmark: _Toc74857927]Study Area and Period
The study was conducted at Ziquala District which is found in Waghimira Administrative Zone of Amhara Region, and is Part of the East Amhara Zones. Ziquala District is located at 12°48´N´ latitude and 38°47´E´ longitude in a tropical, semi-arid climate with 1450 meters above sea level altitude and has mean minimum and maximum temperature range of 10-16 °C and 24-32 °C respectively. At the time of the study, average water coverage was 36.2%.The District is bordered on the north by Abergele District, on the south by Dehana District, and on the west by Tekeze River which separates it from the North Gondar zone and Sehala, and on the east by Sekota district. Moreover, it is about 57 Km Northwest of the city of Sekota and 777 Km far from capital city of Ethiopia/Addis Ababa.
According to 2013 Ethiopian fiscal year report, Ziquala district had a total population of 59308, of whom 29,599 were men and 29,709 were women, and it covers an area of 1,726.12 square kilometers, with a total of 13,793 households and results to have an average of 4.3 persons per household. In addition, administratively the district was divided into five clusters which had total number of 15 kebeles within it. Regarding to health facilities, there was 5 cluster health centers that have a total of 15 health posts within it and one district hospital (office.). This study was conducted from March to April, 2021 in the study area communities.
5.2. [bookmark: _Toc72795820][bookmark: _Toc74857928]Study Design 
A community based unmatched case-control study was employed among residents of Ziquala District.
5.3. [bookmark: _Toc72795821][bookmark: _Toc74857929]Population 
5.3.1. [bookmark: _Toc72795822][bookmark: _Toc74857930]Source Population
  Cases: includes all residents who live in Ziquala district and have clinical signs and symptoms of scabies infestation based on WHO case definition and did not get scabies treatment in the last 6 months.
Controls: includes all residents who live in Ziquala district and have no clinical sign and symptoms of scabies infestation in the last 6 months.
5.3.2. [bookmark: _Toc72795823][bookmark: _Toc74857931]Study Population
Cases: includes all residents who have clinical sign and symptoms of scabies infestation based on WHO case definition and found in randomly selected kebeles who have not get scabies treatment within the last 6months. 
Controls: includes all residents who have no clinical sign and symptoms of scabies infestation based on WHO case definition within the last 6months and found in randomly selected kebeles.
5.4. [bookmark: _Toc72795824][bookmark: _Toc74857932]Eligibility Criteria 
5.4.1. [bookmark: _Toc72795825][bookmark: _Toc74857933]Inclusion criteria
Cases: All residents who had clinical sign and symptoms of scabies infestation based on WHO case definition criteria in the selected kebeles ,and have not get scabies treatment within the last 6months were included.
Controls: All residents who had no clinical sign and symptoms of scabies infestation based on WHO case definition criteria in the selected kebeles within the last 6 months were included.
5.4.2. [bookmark: _Toc72795826][bookmark: _Toc74857934]Exclusion criteria
Cases: All residents who had clinical sign and symptoms of scabies infestation based on WHO case definition criteria and have get any scabies treatment within the last 6months, and those who are none resident of selected kebeles as well as family members from the same household (if there are two or more persons who have clinical sign and symptoms of scabies in a single household, only one person randomly selected) were excluded from the study.
Controls: All residents who had no clinical sign and symptoms of scabies infestation based on WHO case definition within the last 6months and those who are none resident of selected kebeles as well as family members from the same household (if there are two or more persons in a single household, only one person randomly selected) were excluded from the study.
5.5. [bookmark: _Toc72795827][bookmark: _Toc74857935]Sample Size Determination and Sampling Procedure
5.5.1. [bookmark: _Toc72795828][bookmark: _Toc74857936]Sample size determination
The sample size could be calculated by Epi Info™ version 7 statistical program by taking one of the determinants of scabies, household family size greater than five (>5) (Sara et al., 2018), percent of cases  exposed (83%) and percent of controls exposed (65%) with taking AOR of 2.63.The chance of obtaining the population proportion of communities among cases and controls were fall within 5% margin of error, two-sided confidence level of 95% and 80% power of the test, 10% non-response rate, design effect of 1.5 could be used considering cost affordability and case to  control ratio of 1:2. The maximum sample size was picked by calculating different determinant variables which were independently associated with previously done community based unmatched case control studies of scabies infestations. 
[bookmark: _Toc75632354]Table: 1 Sample size calculation done based on determinant variables obtained from previous study using Epi Info 7 software.
	Variables
	AOR
	P-value
	% of cases exposed
	Percent  of controls exposed
	Number of cases

	Number of  controls

	 Non-response rate (10%)
	Design effect(1.5)
	Final sample size

	Age <15
	2.62
	0.006
	80%
	61%
	66
	131
	20
	217*1.5
	325

	Family size >5
	2.63
	0.028
	83%
	65%
	71
	142
	21
	234*1.5
	351***

	Homes affected by flooding
	22.32
	0.0001
	98.5%
	75%
	26
	51
	8
	85*1.5
	127

	Sleeping with scabies cases
	12.4
	0.0001
	71.7%
	17%
	9
	17
	3
	29*1.5
	43


Based on the results from each determinant variable, the variable Family size greater than five gave the maximum of 351(117 cases and 234 controls) sample sizes.
5.5.2. [bookmark: _Toc72795829][bookmark: _Toc74857937]Sampling technique and Sampling procedure
A multistage stage cluster sampling technique was used. Ziquala district had five clusters and each cluster had its defined number of kebeles. These clusters were named as Tsitska, Telajie, Kdamit, Mishra and Arshewa clusters. Tsitska cluster had four kebeles; Telajie, Kdamit, Mishra and Arshewa clusters had two, three, two and four kebeles respectively. From, five clusters, considering 30% representation, two clusters were selected using a lottery method by simple random sampling technique. Tsitska cluster which had four rural kebeles and another Kdamit cluster which had three rural kebeles had been similarly selected randomly from five clusters. 
Then by taking 30% of representative kebeles from each cluster, a total of three kebeles which have 2938 households (HHs) were selected by a simple random sampling technique. Two kebeles from Tsitska cluster (Netsanet melkam kebele which has 719 HHs and Debretshay kebele which has 1126 HHs) and another one kebele from Kdamit cluster (Debrehiwot kebele which has 1093HHs) were selected randomly. 
Then after, one week before data collection, survey was conducted house to house in selected kebeles, and screening and identifying scabies cases and controls were done by deploying three BSc nurses and four health officers. All households (HH) from selected kebeles were screened for cases and controls. Depending on this, a total of 1181 cases (from Netsanet melkam=185, Debretshay=360 and Debrehiwot=636 cases) were identified and registered on separate registration book. Furthermore sample size was distributed by proportional allocation in each randomly selected kebele based on the number of households.
 Finally by using computer method, 351 samples (117 cases and 234 controls that two unmatched controls for each case from neighboring households, 86 cases from Netsanet melkam, 134 cases from Debretshay and 131 cases from Debrehiwot) were selected randomly by using separated registration book as sampling frame. If there was more than one case or control in the same household, the cases or controls that only one person selected randomly from the household was participated in the study.
351 samples

 samples

[bookmark: _Toc75632361]Figure 2: Schematic presentation of the sampling procedure on determinants of scabies infestation among Residents of Ziquala district, Northeast Ethiopia, 2021
PA- Proportional allocation
.

Case definition and diagnostic procedure
Cases selection: An individual who had clinical sign and symptoms of scabies based on WHO case definition (presence of itching increasing at night with typical lesions on hands, inter-digital, periareolar, per umbilical, abdomen and/or genitalia and/or itching and close contact with an individual who had itching or typical lesions in a typical distribution) was selected by trained health professionals (Reta et al., 2020).
Controls selection: An individual who had no clinical sign and symptoms of scabies infestation based on WHO case definition criteria was selected  and two controls for each case were selected by trained health professionals (Reta et al., 2020). 
5.6. [bookmark: _Toc72795830][bookmark: _Toc74857938]Study Variables
5.6.1. [bookmark: _Toc72795831][bookmark: _Toc74857939]Dependent Variable
          Scabies Infestation (Yes, No)
5.6.2. [bookmark: _Toc72795832][bookmark: _Toc74857940]Independent Variables
 Socio-demographic and economic factors
· Age,
· Sex
· Marital status
· family size
· Education Status
· Household income 
· Occupation 
· Family history of itching
Environmental factors
· Availability of water  
· Types of water source, 
· Livestock, 
· Travel history to scabies endemic areas 
· Presence of pet animals, 
· Housing condition & structure  
· Environmental sanitation
· Distance of health facility from the household
     Behavioral factor 
· Sharing of cloth from scabies cases 
· Using soap when taking shower, 
· Frequency of Bathing
· Frequency of washing of hands
· Health seeking  behavior
· Frequency of Washing of hair
·  Frequency of cutting of fingers
    Knowledge related factors
· Knowledge about scabies
· Knowledge about scabies treatment
· Knowledge about transmission of scabies
· Knowledge about causative agent of scabies
· Knowledge about prevention method of scabies
· Knowledge about age groups most affected
· Knowledge about living with pet animals cause scabies
5.7. [bookmark: _Toc74857941]Terms and operational definitions 
Scabies: In the current study scabies is defined as the presence of persistent pruritic rash with itching increasing at night which are notified at least at two specific body sites (on the wrist, sides and web spaces of the fingers, the axillae, periareolar, per umbilical, genitalia area, abdomen, and buttock areas) with or without a history of pruritus in the close contacts (Mahé et al., 2005).
Positive contact history: Any contact with an individual diagnosed with crusted scabies or Close contact with an individual diagnosed with scabies or Close contact with an individual with itch that is not accounted for by another condition or Close contact with an individual with typical scabies lesions in a typical distribution that are not accounted for by another condition (D Engelman et al., 2020).
Close contacts:  are defined as any of individuals who sleep in the same dwelling or individuals who share a bed (including sexual partners) or Children in the same classroom or who play closely together or adults with known skin-to-skin contact (D Engelman et al., 2020).
Infestation: For persons or animals, the lodgment, development, and reproduction of Arthropods (e.g. lice, fleas, ticks, mites) on the surface of the body or in the clothing (Chou, 2004).
Good knowledge: This was computed by asking combined knowledge questions on causes, mode of transmission, prevention methods, age groups most affected, and sharing of cloths with others and treatment of scabies were asked for study participants. Those study participants who answer the average value or more than the average value (≥6.8) were considered having good knowledge about scabies infestation (Kefele Ejigu et al., 2019).
Poor knowledge: Those study participants who asked combined knowledge questions of scabies about cause, mode of transmission, prevention methods, age groups most affected and treatment of scabies. Those who answer below an average value (<6.8) from the given alternatives were classified as having poor knowledge about scabies infestation (Kefele Ejigu et al., 2019). 
Personal hygiene: study participants were asked combined personal hygiene questions like frequency of hand washing practice per day, bathing of the body at least once per week, washing of cloths at least once per week, changing of cloths at least once per week, and cutting of finger nails short at least once per week and was computed by taking summation indicated in Table 3. Each criterion was given a value of 1 for the presence of hygienic practice and 0 for the absence of hygienic practice. The sums of these conditions were calculated and the mean score of all observations was used as a cut-off point to categorize as good or poor personal hygiene practice. Those study participants who had personal hygiene practices equal to or higher than mean value (≥4.95) were considered as having good personal hygiene practice, whereas those who score below the mean (<4.95) were considered as having poor personal hygiene practice.
Wealth index: The wealth index of the household was determined using the Principal Component Analysis (PCA) by considering latrine facilities, type of water source, selective household assets, like bank account, mobile phone, radio, dining table, chair and bed with mattress and live stocks such as goats, donkey, sheep, cow, ox, mule as well as chicken were collected. In Addition, agricultural land ownership and materials used for housing construction were considered. Moreover, median of all non-dummy variables was computed and these who score equal to the median or above the median were coded as 1 whereas these who scored below the median were given code 0 and then coded variables were entered for factor analysis.
Furthermore, the required assumptions of PCA were checked, and also measure of sampling adequacy was checked by Kaiser Meyer olkin test (KMO) which was 0.657 and indicates enough samples had been entered and Bartlett’s test of sphericity was checked and it was statistically significant with P-value of <0.001. Correlation matrix was also checked and there was two or more variables which had correlation of greater than or equal to 0.30 and finally total variables was explained by 73% with five components and there was no complex structure between variables. Variables which had a commonality value of greater than 0.5 were used to produce factor scores. Lastly, the score for each household on the first principal component were retained to create the wealth score. These scores were derived using principal component analysis, and was  divided the distribution into five equal categories, as poorest, poor, medium ,rich and richest (Woldeamanuel, 2019).
5.8. [bookmark: _Toc72795834][bookmark: _Toc74857942]Data Collection Procedures 
5.8.1. [bookmark: _Toc72795835][bookmark: _Toc74857943]Data collection tools and data collection procedures
A structured interviewer administered questionnaire was prepared by reviewing different literatures. Socio-demographic related variables, environmental, behavioral as well as knowledge related variables were included in the prepared questionnaire. In addition, to assess the income of the study participants, inclusive questionnaire was prepared and ask about household assets, such as owning of agricultural land, domestic animals, possessing of equipment and materials, like table, chair, bed, mobile phone and bank accounts. 
Ten data collectors who were registered as nurse and health officer were assigned as data collectors. Training was given for data collectors on how to take informed consent from parents and assent from below eighteen years old children. In addition to this, how to fill agreement form from cases and controls, as well as how to approach and ensure ethical procedures from the participants were included in the training sessions. Besides, principal investigator, one degree holder nurse and one health officer were assigned as supervisors to check for the daily activity, consistency and completeness of the questionnaire and had given appropriate support during the data collection processes. 
5.9. [bookmark: _Toc72795836][bookmark: _Toc74857944]Data Quality Control
To collect quality data, the questionnaire was translated from English version to local Agewgna language by experts. The pre-test was conducted using 5 %( 18) of the final sample size in unselected kebeles that has similar characteristics with the selected kebeles by principal investigator a week before actual data collection. After the pretest was conducted arranging, wording, and missed variables of the questionnaire were corrected and variability and standard of the questionnaire was checked. Checklist was assessed for clarity and completeness and other corrections were done as necessary. 
One day training was given to the data collectors and supervisors on the objective, the relevance of the study, confidentiality of information, respondent’s right, informed consent, and techniques of the interview five days before actual data collection has begun. The questionnaire was checked for completeness by the investigator. In each day of the data collection, there was close supervision by the supervisors and principal investigator to support and monitor the data collection process by the data collectors. After data collection has finished, each questionnaire was checked for completeness and was started data entry process on daily basis.
5.10. [bookmark: _Toc72795837][bookmark: _Toc74857945]Data Management and Statistical Analysis
[bookmark: _Toc72795838]Data were, coded and entered to EpiData version 3.1 statistical software packages and a Completed questionnaire was exported to SPSS version 23 statistical software package for cleaning and statistical analysis. Categorical variables were presented using, frequencies and percentages. Continuous variables were checked for their normality using histogram chart. Normally distributed continuous variables like age were reported by mean and standard deviation. Multicollinearity between the independent variables was checked by using variance inflation factors < 10. All variables with p-value < 0.25 in bivariable logistic regression analysis were entered in to multivariable logistic regression analysis. Variables with a p-value of <0.05 after backward elimination were retained in the final model. Adjusted odds ratios with 95% CI were used to determine the strength and presence of association between independents and outcome variable. To check whether the model was fit or not, Hosmer-Lemeshow goodness-of-fit test was done since the p-value = 0.571 was greater than 0.05, which is not significant, and was an indication that the overall model is good and fitted. 
5.11. [bookmark: _Toc74857946]Ethical Consideration
[bookmark: _Toc72795839]Ethical clearance and approval was obtained from Ethical Review Committee (ERC) of Bahir Dar University, college of medicine and health Science department of public health. Support letter was obtained from Ziquala district health office. Prior to data collection, informed verbal consent was obtained from the study participants. The purpose and significance of the study was explained to the study participants and they were assured that they have the right to discontinue from the study at any time. Identified scabies cases were linked to health extension workers, health centers and district health office for treatment purpose. In addition to this, study participants were informed to follow proper sanitation, hygiene and health seeking behavior practices on their daily basis. Confidentiality of the study participant was maintained throughout the study.


6. [bookmark: _Toc74857947]RESULTS
6.1. [bookmark: _Toc72795840][bookmark: _Toc74857948]The socio-demographic characteristics of the respondents
 In this study a total of 351 participants were included with response rate of 351 (100 %) and the ratio of case to control was 1:2(117:234). From this 76(65.0) cases and 162(69.2%) controls were males. The mean (±SD) age of scabies cases was 31.4 (±20.6) years while the mean (±SD) age of controls was 36.3(±16.4) years. All controls and 116(99.1%) of cases were orthodox Christianity followers. All most all 233(99.6%) controls and 116(99.1%) cases were Agew ethnic groups. Three fourth 176(75.2%) of controls and 89(76.1%) of cases couldn’t read and write. Regarding to the occupational status of the respondents 163(69.7%) controls and 66(56.4%) cases were farmers. The majority 188(80.3%) of controls and 90(76.9%) cases were married. The mean family sizes of the study participants were 4.8 ± (2.4) individuals per households. Moreover 103(44.0%) controls and 73(62.4%) of cases had family size greater than or equal to five in their households. Of 30(12.8%) controls and 42(35.9) of case had family history of itching in the last two months. About 84(35.9%) of controls and 56(47.9%) cases of the household were poor. while the rest of households are stated in (Table-2). 











[bookmark: _Toc75632355]Table 2: Socio-demographic and economic characteristics of determinants of scabies among residents of Ziquala district, northeast Ethiopia, 2021.
	
Variables
	Cases(n=117)
	 Controls(n=234)
	Total(n=351)

	
	Frequency (%)
	 Frequency (%)
	Frequency (%)

	Age (years)
	
	
	

	1-4 
	10(8.5)
	5(2.1)
	15(4.3)

	 5-14 
	20(17.1)
	19(8.1)
	39(11.1)

	15-45 
	57(48.7)
	150(64.1)
	207(59.0)

	 >45 
	30(25.6)
	60(25.6)
	90(25.6)

	Sex
	
	
	

	Male
	76(65.0)
	162(69.2)
	238(67.8)

	Female
	41(35)
	72(30.8)
	113(32.2)

	Religion
	
	
	

	Orthodox
	116(99.1)
	234(100.0)
	350(99.7)

	Protestant
	1(0.9)
	0(0.0)
	1(0.3)

	Ethnicity
	
	
	

	Amhara
	1(0.9)
	1(0.4)
	2(0.6)

	Agew
	116(99.1)
	233(99.6)
	349(99.4)

	Education status
	
	
	

	Can't read and write
	89(76.1)
	176(75.2)
	265(75.5)

	Can read and write
	17(14.5)
	44(18.8)
	61(17.4)

	Formal education
	11(9.4)
	14(6.0)
	25(7.1)

	Occupation
	
	
	

	Farmer
	66(56.4)
	163(69.7)
	229(65.2)

	House Wife
	32(27.4)
	43(18.4)
	75(21.4)

	Student
	6(5.1)
	10(4.3)
	16(4.6)

	Merchant
	8(6.8)
	16(6.8)
	24(6.8)

	Daily labour
	5(4.3)
	2(0.9)
	7(2.0)

	Marital status
	
	
	

	Married
	90(76.9)
	188(80.3)
	278(79.2)

	Single
	7(6.0)
	9(3.8)
	16(4.6)

	Widowed
	8(6.8)
	19(8.1)
	27(7.7)

	Divorced
	12(10.3)
	18(7.7)
	30(8.5)

	Family size
	
	
	

	<5
	44(37.61)
	131(56.0)
	175(49.9)

	≥5
	73(62.4)
	103(44.0
	176(50.1)

	Family history of itching
	
	
	

	Yes
	42(35.9)
	30(12.8)
	72(20.5)

	No
	75(64.1)
	204(87.2)
	279(79.5)

	Wealth index
	
	
	

	Poor
	56(47.9)
	84(35.9)
	140(39.9)

	Medium
	18(15.4)
	53(22.6)
	71(20.2)

	Rich
	43(36.8)
	97(41.5)
	140(39.9)


6.2. [bookmark: _Toc72795841][bookmark: _Toc74857949]Behavioral related variables
From a total of 351 study participants, 13 (5.6%) controls and 15 (12.8%) cases had history of sharing of clothes with scabies patient. About 5 (2.1%) controls and 14 (12%) cases had history of washing of the body of scabies patient in the last 2 months. Nearly 26 (11.1%) controls and 31 (26.5%) cases had history of sleeping with scabies affected persons, while from 351 study participants 194 (82.9%) controls and 74(63.2%) cases were used soap during showering of their body and the remaining used as stated in (Table-3). Regarding to hygiene practice only 7(3.0%) controls, wash their hand greater than 10 times per day and had good hand washing practice. However, almost all 227(97.0%) controls and all cases had poor hand washing practices. Among the total study participants all controls and the majority 112 (95.7%) of cases had good body washing practices. similarly 229 (97.9%) controls and 109(93.2%) of cases had good personal hygiene practices. Concerning to health seeking behavior of study participants, 132 (56.4%) of controls and 93 (79.5%) of cases didn’t had history of visiting in the health institutions in the last six months. 
[bookmark: _Toc75632356]Table 3: Behavioral related variables of determinants of scabies infestation among residents of Ziquala district, northeast Ethiopia 2021
	
	     Cases(n=117)
	
Controls(n=234)
	Total(n=351)

	Variables
	Frequency (%)
	Frequency (%)                      
	Frequency (%)

	Sharing of cloths for scabies patient
	
	
	

	Yes
	15(12.8)
	13(5.6)
	28(8)

	No
	102(87.2)
	221(94.4)
	323(92)

	Washing of the body of scabies affected person
	
	
	

	Yes
	14(12.0)
	5(2.1)
	19(5.4)

	No
	103(88.0)
	229(97.9)
	332(94.6)

	Visiting health facilities in the last 6 months
	
	
	

	Yes
	24(20.5)
	102(43.6)
	126(35.9)

	No
	93(79.5)
	132(56.4)
	225(64.1)

	Type of detergent use
	
	
	

	 Soap and water
	74(63.2)
	194(82.9)
	268(76.4)

	Water only
	42(35.9)
	39(16.7)
	81(23.1)

	Water with mud 
	1(0.9)
	1(0.4)
	2(0.6)

	Personal hygiene
	
	
	

	Poor
	8(6.8)
	5(2.1)
	13(3.7)

	Good
	109(93.2)
	229(97.9)
	338(96.3)


6.3. [bookmark: _Toc72795842][bookmark: _Toc74857950]Environmental related variables
From a total of 351 study participants, the majority 207(88.5%) of controls and 96(82.1%) of cases had pet animals in their households. About 9(3.8%) control and 15(12.8%) of cases had travel history to scabies endemic areas in the last 2 months. The two third of study participants 240(68.4%) had latrine facility in their households, among these, 171(73.1%) controls and 69(59%) were cases. From those who have latrine facility in their households, 166(97.1%) of controls and 67(97.1%) of cases had unimproved latrine in their households. Likewise above one third of study participants 136(56.7%) or 105(61.4%) controls and 31(44.9%) of cases had hand washing facility near by latrine in their households, 
Furthermore, 5(2.9%) of controls and 8(11.6%) of cases had share toilet facility with other neighboring households. About 119(50.9%) of controls and 56(47.9%) of cases got main source of drinking water from unimproved water sources. Similarly, 118(50.4%) of controls as well as 53(45.3%) of cases had used unimproved water source for cooking and other purposes. On the other hand the majority of the study participants, 232(99.1%) of controls and 115(98.3%) of cases main material of the floor of their dwelling was made from the earth and 224(95.7%) of controls as well as 107(91.5%) of cases had dwelling which the exterior walls of their house was made from stone with mud. Additionally, 146(62.4%) of controls and 60(51.2%) of cases had dwelling which was made from thatch. Just about 229(97.9%) controls and 105(89.7%) of cases approximately accessed water greater than or equal to twenty litters for daily consumption purposes,however,159(67.9%) of controls and 83(70.9%) of cases travel  greater than thirteen minutes of round trip by their foot to fetch drinking water for households (Table-4). 
Regarding to living conditions, all controls and cases had less than or equal to three sleeping rooms in their households and 214(91.5%) of controls and 106(90.6%) of cases lived in an overcrowded living conditions. About 64(62.7%) of controls and 13(54.2%) of cases were travel greater than one hour by their foot to health facilities to seek medical care.



[bookmark: _Toc75632357]Table 4: Environmental related variables that determine scabies infestation among residents of Ziquala district, northeast Ethiopia, 2021
	
Variables
	 Cases(n=117)
	  Controls(n=234)
	 Total(n=351)

	
	Frequency (%)
	Frequency (%)
	Frequency (%)

	Presence of pet animals in home
	
	
	

	Yes
	96(82.1)
	207(88.5)
	303(86.3)

	No
	21(17.9)
	27(11.5)
	48(13.7)

	Travel  to scabies endemic area 
	
	
	

	Yes
	15(12.8)
	9(3.8)
	24(6.8)

	No
	102(87.2)
	225(96.2)
	327(93.2)

	 Hand washing facility near by latrine
	
	
	

	Yes
	31(44.9)
	105(61.4)
	136(56.7)

	No
	38(55.1)
	66(38.6)
	104(43.3)

	Sharing of toilet with neighbors
	
	
	

	Yes
	8(11.6)
	5(2.9)
	13(5.4)

	No
	61(88.4)
	166(97.1)
	227(94.6)

	Main material of the roof 
	
	
	

	Corrugated iron
	56(47.9)
	86(36.8)
	142(40.5)

	Thatch
	60(51.2)
	146(62.4)
	206(58.7)

	Wood with soil
	1(0.9)
	2(0.9)
	3(0.9)

	Distance of water source 
	
	
	

	≤ 30 min
	34(29.1)
	75(32.1)
	109(31.1)

	> 30 min
	83(70.9)
	159(67.9)
	242(68.9)

	Approximate amount of water
	
	
	

	≥ 20 litters
	105(89.7)
	229(97.9)
	334(95.2)

	<20 litters
	12(10.3)
	5(2.1)
	17(4.8)

	Overcrowding  index
	
	
	

	≤1.5
	11(9.4)
	20(8.5)
	31(8.8)

	>1.5
	106(90.6)
	214(91.5)
	320(91.2)

	Distance of health facility 
	
	
	

	 ≤1 hr.
	11(45.8)
	38(37.3)
	49(38.9)

	>1 hr.
	13(54.2)
	64(62.7)
	77(61.1)


6.4. [bookmark: _Toc72795843][bookmark: _Toc74857951]Knowledge related variables
From a total of 351 study participants 232 (99.1%) controls and 113(96.6%) cases were ever heard about scabies. Above three fourth 179(76.5%) controls and 95(81.2%) of cases didn’t know the causative agent of scabies. Majority 154(65.8%) controls and 75(64.1%) of cases believe that living with pet animals in the home didn’t caused scabies; instead they assume that scabies was caused by the result of supper natural resentment on human beings (Table-5). overall 200 (57%) of study participants or 94(.2%) controls and 68(58.1%) of cases had poor knowledge about prevention method of scabies infestations. Moreover, 62(26.5 %) controls and 35(29.9%) of cases had lack of knowledge about which age groups are most affected by scabies. Likewise below half, 94(40.1%) controls and 68(58.1%) of cases had poor general knowledge about scabies. 
[bookmark: _Toc75632358]Table 5: Knowledge related variables which determine scabies infestation among residents of Ziquala district, northeast Ethiopia, 2021.
	
Variables
	 Cases(n=117)
	   Controls(n=234)
	Total(n=351)

	
	
	
	

	
	Frequency (%)
	Frequency (%)
	Frequency (%)

	Ever heard about scabies
	
	
	

	Poor
	4(3.4)
	2(0.9)
	6(1.7)

	Good
	113(96.6)
	232(99.1)
	345(98.3)

	Knowledge  about causative agent  
	
	
	

	Poor
	95(81.2)
	179(76.5)
	274(78.1)

	Good
	22(18.8)
	55(23.5)
	77(21.9)

	Knowledge about transmission of scabies
	
	
	

	Poor
	6(5.1)
	1(0.4)
	7(2.0)

	Good
	111(94.9)
	233(99.6)
	344(98.0)

	Knowledge about mode of transmission 
	
	
	

	Poor
	28(23.9)
	36(15.4)
	64(18.2)

	Good
	89(76.1)
	198(84.6)
	287(81.8)

	Knowledge about treatment of scabies
	
	
	

	Poor
	9(7.7)
	1(0.4)
	10(2.8)

	Good
	108(92.3)
	233(99.6)
	341(97.2)

	Knowledge about sharing of cloths 
	
	
	

	Poor
	17(14.5)
	8(3.4)
	25(7.1)

	Good
	100(85.5)
	226(96.6)
	326(92.9)

	Knowledge about age groups most affected 
	
	
	

	Poor
	35(29.9)
	62(26.5)
	97(27.6)

	Good
	82(70.1)
	172(73.5)
	254(72.4)

	Knowledge about whether pet animals cause scabies
	
	
	

	Poor
	75(64.1)
	154(65.8)
	229(65.2)

	Good
	42(35.9)
	80(34.2)
	122(34.8)

	Knowledge about prevention method 
	
	
	

	Poor
	80(68.4)
	120(51.3)
	200(57.0)

	Good
	37(31.6)
	114(48.7)
	151(43.0)

	General knowledge about  scabies
	
	
	

	Poor
	68(58.1)
	94(40.2)
	162(46.2)

	Good
	49(41.9)
	140(59.8)
	189(53.8)



6.5. [bookmark: _Toc74857952]Factors associated with scabies infestations
 In the bivariate logistic regression analysis, age between 5-14 years old, family history of itching, sharing of cloths for scabies affected person, history of washing of the body of scabies affected person, sleeping with scabies patient, travel history to scabies endemic area, presence of pet animals in the household, Absence of latrine facility in the household, absence of hand washing facility nearby latrine, sharing of toilet with other household members, not visiting health facility in the last six months, family size ≥5 in the household, type of detergent use during showering of body, poor personal hygiene, poor general knowledge about scabies, main material of the roof of the dwelling made from thatch, owning of any herds and farm animals in the household, approximate amount of water consumed for households <20 litter per day and being poor household had significant positive association with being infected by scabies. 
After adjusting the possible confounders, absence of hand washing facility nearby latrine, sharing of cloths with scabies affected person, family history of itching in the household, family size≥5, not visiting health facility in the last 6 months and poor knowledge about scabies were found to be the final independent variables significantly associated with being infected by scabies (Table-7).
 Respondents who had family history of itching in their household were 6.6 times more likely to develop scabies (AOR=6.6, 95% CI :( 2.78-15.62), compared to those who had no family history of itching in their households. The likelihood of being infected by scabies was 4.24 times higher among respondents who had no had hand washing facility nearby latrine in the household (AOR=4.24, 95% CI :( 1.88-9.53), than those who had hand washing facility nearby latrine.
 Likewise, respondents who shared cloths with scabies affected person had 3.67 times higher odds to be infected with scabies disease (AOR=3.67, 95% CI :( 1.03-13.16), than those who didn’t share their cloths. Respondents who didn’t visit health facilities in the last 6 months had 4.42 times more chance of developing scabies infestation (AOR=4.42,95% CI: (1.79-10.90), compared to those who visit health facilities in the last 6 months. Additionally, study participants who have family size≥5 in their households were 2.24 times more likely to develop scabies infestation (AOR=2.24, 95% CI: (1.13-4.75), compared to those study participants who have <5 family members in their homes. The study participants who have poor knowledge about scabies were 3.98 times more likely to develop scabies infestation (AOR=3.98, 95% CI :( 1.81-8.78), than those who have good knowledge about scabies diseases.


[bookmark: _Toc75632359]Table 6 : Bivariate and multivariate logistic regression analysis of determinants of scabies among the residents of Ziquala district, northeast Ethiopia 2021
	Variables
	              Scabies
	
COR(95%CI)
	
AOR(95%CI)

	
	Cases
	Controls
	
	

	Age in years
	
	
	
	

	1-4
	10
	5
	5.26(1.72-16.07)
	0.54(0.57-4.62)

	5-14
	20
	19
	2.77(1.38-5.57)
	1.66(0.45-6.16)

	15-45
	57
	150
	1
	1

	>45
	30
	60
	1.32(0.77-2.24)
	1.31(0.51-3.34)

	Itching history
	
	
	
	

	Yes
	42
	30
	3.8(2.23-6.52)
	6.60(2.78-15.62)

	No
	75
	204
	1
	1

	Sharing of cloth with scabies patient
	
	
	
	

	Yes
	15
	13
	2.5(1.15-5.45)
	3.67(1.03-13.16)

	No
	102
	221
	1
	1

	Washing scabies patient
	
	
	
	

	Yes
	14
	5
	6.2(2.24-17.7)
	6.37(0.69-58.79)

	No
	103
	229
	1
	1

	 Sleeping with scabies person
	
	
	
	

	Yes
	31
	26
	2.88(1.62-5.14)
	2.05(0.64-6.61)

	No
	86
	208
	1
	1

	Travel  scabies endemic area
	
	
	
	

	Yes
	15
	9
	3.67(1.56-8.68)
	0.76(0.03-18.36)

	No
	102
	225
	1
	1

	 Pet animals in the home
	
	
	
	

	Yes
	96
	207
	0.60(0.32-1.11)
	2.81(0.44-17.8)

	No
	21
	27
	1
	1

	Presence of  latrine facility 
	
	
	
	

	Yes
	69
	171
	1
	1

	No
	48
	63
	1.89(1.18-3.02)
	

	Presence of hand washing facility 
	
	
	
	

	Yes
	31
	105
	1
	1

	No
	38
	66
	1.95(1.12-3.43)
	4.24(1.88-9.53)

	Sharing of toilet with neighbors
	
	
	
	

	Yes
	8
	5
	4.35(1.37-13.82)
	6.50(0.51-83.37)

	No
	61
	166
	1
	1

	Visiting of health  facility
	
	
	
	

	Yes
	24
	102
	1
	1

	No
	93
	132
	2.99(1.78-5.03)
	4.42(1.79-10.90)

	Family size
	
	
	
	

	<5
	44
	131
	1
	1

	≥5
	73
	103
	2.11(1.34-3.32)
	2.24(1.13-4.75)

	Type of detergent use 
	
	
	
	

	Soap and water
	74
	194
	1
	1

	Water only
	42
	39
	2.82(1.69-4.71)
	1.66(0.59-4.66)

	Mud and Water
	1
	1
	2.62(0.16-42.46)
	0.93(0.02-43.58)

	Personal hygiene
	
	
	
	

	Poor
	8
	5
	3.36(1.15-10.52)
	

	Good
	109
	229
	1
	1

	Knowledge about scabies
	
	
	
	

	Poor
	68
	94
	2.07(1.32-3.24)
	3.98(1.81-8.78)

	Good
	49
	140
	1
	1

	Main material of the roof 
	
	
	
	

	Corrugated Iron
	56
	86
	1
	1

	Thatch
	60
	148
	0.63(0.40-0.99)
	0.78(0.34-1.76)

	Owning of livestock, in home
	
	
	
	

	Yes
	104
	217
	0.63(0.29-1.34)
	0.15(0.01-2.15)

	No
	13
	17
	1
	1

	Approximate amount of water  for home
	
	
	
	

	≥20 litters
	105
	229
	1
	1

	< 20 litters
	12
	5
	5.23(1.78-15.24)
	3.85(0.20-75.68)

	Wealth index
	
	
	
	

	Poor
	56
	84
	1.5(0.92-2.46)
	1.09(0.40-3.00)

	Medium
	18
	53
	0.77(0.40-1.46)
	2.41(0.99-5.86)

	Rich
	43
	97
	1
	1





7. [bookmark: _Toc72795845][bookmark: _Toc74857953]DISCUSSION
In this study it was found that, absence of hand washing facility nearby latrine, family history of itching in the household, not visiting health facility in the last 6 months, family size≥5 in the household members and poor knowledge about scabies were positively associated with scabies infestations.
The finding of this study indicates that sharing of cloths with scabies affected persons was a risk factor for being infected with scabies than compared to those who didn’t share their cloths. This finding was consistent with previous studies done in Ethiopia (Alebachew et al., 2019; Ali EM. Scabies out beak in Enderta district; Badeso et al., 2020; Kefele Ejigu et al., 2019; Girma et al., 2020; "Nurie GB. Outbreak investigation of scabies, Dembiya district, North Gondar zone, Amhara region. 2017," ; Reta et al., 2020; "Sara J, Haji Y, Gebretsadik A. Scabies outbreak investigation and risk factors in east Badewacho District, southern Ethiopia: unmatched case control study. Dermatology research and practice. 2018;2018,"), Nigeria (U. S. Ugbomoiko et al., 2018; Uade Samuel Ugbomoiko et al., 2018), Cameroon (Emmanuel Armand Kouotou et al., 2018), Pakistan (Yasmin et al., 2017) and Brazil (Feldmeier et al., 2009).The reason might be scabies is known a parasitic contagious disease which can be transmitted from the infected person to another healthy person by means of sharing of fomites and infected cloths which harbour scabies mite in the affected persons(Jörg Heukelbach & Feldmeier, 2006). 
Likewise, another significant association occurred in the current study was having family size greater than or equal to five members in the households. This study showed that respondents who have family size greater than or equal to five were more risky of to develop the disease as compared with those who have less than five family members in their households. The finding of this study was in line with the findings of different studies done in Ethiopia (Azene et al., 2020; K. Ejigu et al., 2019; Sara et al., 2018) and Pakistan (Yasmin, 2016). This might be due to the attribution of scabies which can easily transmit from one person to another person on the suffocated and overcrowded housing conditions where close body and skin to skin contact is common (Girma et al., 2020; Hegab et al., 2015; Reta et al., 2020).Moreover, crowded living conditions would led to overcrowding sleeping space for family members which in turn escalates the chance of closeness between them and finally increases cross transmission of the disease among members of households (Abou Zinada, 2000; U. S. Ugbomoiko et al., 2018; Yassin et al., 2015).
 Furthermore, family size has a direct impact on access to water sources, food insecurity, poor personal and environmental hygiene, poor nutrition, and higher exposure to scabies cases due to movements of family members for getting family income in the form of daily laborers, servants, and guards. Additionally, the density of individuals in the home raises probability of sharing of clothes, beds, pillows and other utensil which similarly aids the mite to easily access and burrows the eggs on their skin. It also results shortage of access to detergents, shower services, and clothing, and leads them to poor personal hygiene practices due to inability of equal distribution of  sanitary materials (El Sherbiny et al., 2017; "Sara J, Haji Y, Gebretsadik A. Scabies outbreak investigation and risk factors in east Badewacho District, southern Ethiopia: unmatched case control study. Dermatology research and practice. 2018;2018,").  
On the other hand, studies conducted in Pakistan states that being larger family size was no associated with the odds of scabies infestation (Yasmin et al., 2017). This discrepancy might be due to the difference of study populations, since the study participants of this study was selected from communities where as in Pakistan the study was conducted among school children thus participants were selected from schools. It also might be the socio-economic variances of the study area communities, because it is well know that the disease mostly affects those who live in impoverished and low economic conditions (Organization, 2020; Yasmin, 2016), by noticing this most respondents in the current study are farmers who live in underprivileged economic situations which clue them to malnutrition and poor health outcomes. Similarly, educational level might be another factor for this inconsistency. Scholars’ state that illiteracy has evidenced (Feldmeier et al., 2009; Emmanuel Armand Kouotou et al., 2018; Nazari & Azizi, 2014) as risk factor for diseases, like scabies, which possibly will increase the chance of contracting of the infestation in this study area communities since, they were illiterate. Conversely, in Pakistan the study subjects were school children who might know the transmission and prevention method of the disease and may perhaps keep their personal hygiene as well (Yasmin, 2016).
The present study also indicated that, respondents who didn’t visited health facilities in the last six months were more likely to develop scabies infestation as compared to those who had visited it in the last 6 months. The finding of this study was in agreement with studies done in Niger (Blanford et al., 2012), and WHO (Organization, 2020). The possible justification might be those who didn’t visited health facilities might lack access to health education, health promotion and prevention method of communicable diseases such as scabies and which further surges them to have run-through on poor personal hygiene (K. Ejigu et al., 2019) and promised to risky health behavior of sleeping with scabies patient (Tefera et al., 2020), washing of the body of scabies affected person(Adamu & Tsegaye, 2020) and enhance to travel to scabies epidemic areas (Badeso et al., 2020; Nazari & Azizi, 2014). Similarly, not visiting health facilities may just decrease the probability of interaction between health professionals and clients, which in turn lessen the adherence and compliance to health facilities and then finally results to lack of awareness about treatment and general disease precaution modalities (Ali, 2017).
In addition, the existing communication barriers due to difference of languages or cultural gaps in the community as well as the choice of a specific health provider by clients cause to refuse demanding of visiting health facilities (Fonn & Xaba, 1995) therefore, it increases negative health outcomes in the respective societies. Other possible factor might be having a mild particular symptom of disease, taking home remedies and traditional beliefs tend to be knotted with uniqueness of the illness itself and a variety of circumstantial and social factors (Islam & Malik, 2001; Sadiq & Muynck, 2001) result poor prognosis of health outcomes compared to those who have frequently visiting of health institutions. Moreover, delay in seeking bio-medical treatment and non-compliance with treatment as well as poor satisfaction of  previous treatment (Ndyomugyenyi, Neema, & Magnussen, 1998; Newman, Gloyd, Nyangezi, Machobo, & Muiser, 1998; Stephenson & Hennink, 2004) may well play a role in health seeking behaviors of communities, which in turn results more odds of undesired health consequences(Shaikh & Hatcher, 2007).
According to current study, statistically significant association was observed between those who have poor knowledge about scabies and its infestation. In this study the odds of being developed scabies disease among study participants who had poor knowledge about scabies were higher when compare to those who had good knowledge about it. The finding of this study was parallel with studies done in Ethiopia (K. Ejigu et al., 2019; Girma et al., 2020), Guinea-Bissau (Lopes et al., 2020) and Pakistan (Ali, 2017). It is also not surprising that health education and continues awareness creation of scabies disease significantly decrease the prevalence in the Islamic religious schools of Bangladesh (Talukder et al., 2013). The reason could be, having poor knowledge about scabies might predispose study participants to have lack of general knowledge about ways of transmission, prevention and causative agent of the disease, and furthermore, it may exposes them to engage in risky healthy behaviors of skin to skin contact, sharing of cloths/beds, sleeping with scabies patients, poor health care seeking for scabies treatment and then finally leads them to have the infestation (Dagne, Dessie, et al., 2019; K. Ejigu et al., 2019).
 Family history of itching in the household was another predictor variable which has positive association with scabies infestations. Respondents who had family history of itching in their home were more likely of acquiring scabies infestation than those who had no had previous itching history in their families. This was similar with study findings from Ethiopia (Dagne, Dessie, et al., 2019; Girma et al., 2020; Worku et al., 2020)  Egypt (Hegab et al., 2015) and Cameroon (E. A. Kouotou et al., 2016). The explanation for this might be due to the reason that one of the transmission mechanisms of scabies to the other parts of the body and other contact person is through itching and discharge of pus which has a mite as a result of itching. Moreover through itching, they will transmit infections to others as well as acquire the pathogen to themselves by way of those affected and scratched skins (Park, 2019) Furthermore, when female mite burrows its eggs beneath human skins,  it causes skin reaction and severe itching of the skin which exacerbates at night time  and  results emission of excess mites within the skin and later manifests signs and symptoms of the diseases in their body parts (Cheng et al., 2020; Cox et al., 2020; D. Engelman & A. C. Steer, 2018). 
Regarding to this study, absence of hand washing facility nearby latrine was another determinant factor which was independently associated with scabies infestation. Among study participants those who had no hand washing facility nearby latrine were more likely to develop scabies infection than compared to their counterparts. The finding of this study was supported by  studies conducted in  Ethiopia (Ali EM. Scabies out beak in Enderta district; Reta et al., 2020; Wondimu Wochebo et al., 2019; Worku et al., 2020), Egypt (El Sherbiny et al., 2017) and west Iran (Nazari & Azizi, 2014). This is practically known that one of the modes of transmission of scabies parasite is due practicing of poor personal hygiene in general and not practicing of washing hands during critical hand washing times in particular (Dagne, Bogale, Borcha, Tesfaye, & Dagnew, 2019). In addition not keeping of personal hygiene will lead to scabies mites to easily access and catch up the skin of those individuals who had had poor personal hygiene practices.
 In contrast to the present study, studies done in Cameroon (Emmanuel Armand Kouotou et al., 2018) and Australia (Walton & Currie, 2007) indicated that scabies was not influenced by keeping personal hygiene good and practicing washing hands frequently. The difference might be due to the frequency of hand washings practices per day and the duration of time while rubbing hands during washing as well as whether detergent is used or not while washing hands matters most. Those who wash their hand greater than ten times per day have reduced communicable disease than those who practice it less than ten times (Dagne, Bogale, et al., 2019; Dagne, Dessie, et al., 2019; Girmay, Gari, Mengistie Alemu, Evans, & Gebremariam, 2020).
In general absent of latrine facility in the household, sharing of toilet facility with other household members, age, sex, history of washing of the body of scabies patient, type of detergent use during bathing, present of pet animals in the household, travel history to scabies endemic area, approximate amount of water consumed per day for households, poor personal hygiene, main material of the roof, family history of sleeping with scabies patient and households wealth status were not significantly associated with scabies infestation of present study. This was different from findings of previous studies conducted in Ethiopia (Kefele Ejigu et al., 2019; Reta et al., 2020; Sara et al., 2018; Worku et al., 2020) Nigeria (Uade Samuel Ugbomoiko et al., 2018), Egypt (Hegab et al., 2015), Pakistan (Qazi & Ali, 2011; Shaikh & Hatcher, 2005), and Brazil (Feldmeier et al., 2009). The discrepancies of the study findings might be due to differences on socio-economic status of study populations and the study designs used in the studies as well as other social factors of health in the social order or country.

8. [bookmark: _Toc74857954][bookmark: _Toc72795846]STRENGTH AND LIMITATION OF THE STUDY
[bookmark: _GoBack]Strength: The study is conducted at general population level including almost all population parameters, which helps to determine pertinent independent variables of the community.
Limitation: The study had be done with the absence of laboratory confirmation of parasites, burrow scrapings, and microscopic examination among cases since the study relied on only clinical sign and symptoms based on WHO diagnosis criteria. 
Another limitation could be recall bias as respondents were asked retrospectively about exposure status of the risk factors.

9. [bookmark: _Toc74857955][bookmark: _Toc72795847]CONCLUSION
Family history of itching in the household, family size greater than or equal to five, sharing of clothes with scabies infected person, not visiting of health facilities in the last 6 months, poor knowledge about scabies and absence of hand washing facility nearby latrine were positively associated with scabies infestation. It needs great effort to create awareness about health seeking behavior of the community towards health facilities. 


10. [bookmark: _Toc74857956]RECOMMENDATION
· Regional health bureau
· Should address the primary health care services by constructing health centers and health post for those communities who are living  far from currently available health facilities, , 
· Additional health workers should be deployed in health institutions to fill the gap of shortage of different disciplines which may decrease the service quality given for the clients; this in turn increases patient dissatisfaction and fewer adherences to health facilities and health professionals, such as laboratory, pharmacy and Emergency technician.
· Zone health department
· Should provide and distribute leaflets and brochures containing messages about the importance of  practicing personal hygiene and how to get sanitary materials, from  san-mark  (market linkage )
· Health literacy awareness creation  should be done by using  zonal level traditional clubs, for example,  health promotion and education would be possible in the form of drama, role-play and as well as music, by using these culture-based clubs.
· Woreda health and administration office;
· Should collaborate to create awareness on the conceivable scabies, prevention, and health promotion and control strategies for the community in general and affected cases in particular.  
· Health professionals;
· Should give extensive health education program at static (health facility) and outreach (community) level to increase the health seeking behavior of the community and to improve the community ownership of health facilities.
· Health centers;
·  Should support and check, health education program to be linked between Health Development Army (HDA) and subordinate members as well as the community.
· Health extension workers; 
· Should thrive for successful implementation of eighteen health extension programs in the study area communities, and should treat new cases and contact cases.
· Should regularly maintain social mobilization at health posts, and any public gathering areas to ease the spread of scabies.
·  For Researchers;
· Recommend to study the relationship between determinants that are not studied in this study, like the effect of humidity and altitude as well as manmade and natural disasters (flooding) on scabies infestation
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11. [bookmark: _Toc74857958] APPENDIX-I
11.1. [bookmark: _Toc72795850][bookmark: _Toc74857959]Intervention plan for thesis
	S.No
	Activities that will be done
	Responsibility body
	Time frame
	Required budget
	Remark 

	1
	Presenting  the thesis result to district officials 
	PI
	July, 2013
	
	

	2
	Presenting the thesis result to  district health office
	PI
	July, 2013
	
	

	3
	Forecasting  required  amount of  Ivermectin   Drug needed
	PI and WorHo
	July,2013
	
	Or BBL

	4
	Establish agenda  about how to screen cases with health professionals
	PI and District officials
	August,2013
	100,000 ETB
	

	5
	facilitate financing and finding of Ivermectin drug
	PI and WorHo,ARHB and NGO’s
	August, 2013
	200,000 ETB
	

	6
	Distributes  letter and project proposal to regarding  office  
	PI and WorHo
	August, 2013
	
	Or BBL

	7
	Select health  staff, supportive workers & stakeholders for campaign
	PI and WorHo
	August, 2013
	
	

	8
	Cascading first round MDA campaign  for screened cases
	PI and district officials
	September, 2013
	100,000 ETB
	

	9
	Post MDA plan performance discussion with health professionals
	PI and District officials
	September, 2013
	30,000 ETB
	

	10
	Cascading  second round MDA campaign  for screened cases
	PI and WorHo
	October,2013
	20,000 ETB
	

	11
	Monitoring and Evaluation
	WorHo
	Starting from September,2013
	
	

	12
	Integrating scabies case report with other regular activities
	WorHo and HEWs
	Starting from October, 2013
	
	

	Total
	450,000 ETB
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12. [bookmark: _Toc74857960]APPENDIXES-II
12.1. [bookmark: _Toc272062606][bookmark: _Toc276466657][bookmark: _Toc293912380][bookmark: _Toc5114515][bookmark: _Toc50124364][bookmark: _Toc72795852][bookmark: _Toc74857961]Appendix-A: Informed Consent and Patient Information Sheet (English)
My name is Alemayehu Destaye and I am MSc student in General Public Health (GMPH) at Bahirdar University. I am going to do a research titled determinants of scabies. The objective of this study is to assess the determinants of scabies on you. If you are agreeing to participate in the study, detailed data will be collected from you by interview approach. After you give us the information, all the data obtained from you will be kept strictly confidential by using only code numbers and locking the data and only study personnel will have access to the files. There will be no costs to you as a result of taking part in this study and you are not forced to give me an interview. If you have signs and symptoms of scabies, I will link you to nearby health facility for further diagnosis and treatment. As I stated before, your participation is purely voluntary, and you cannot participate or you can with draw any time after you get involved in the study or you can also jump (decline) to answer some of the questions if you feel uncomfortable. Participation and not participation has no influence on the service you seek to get.
Participant’s response: I am free to decline to be in this study, or to withdraw from it at any point and also to jump a question that feels me discomfort. He promised to give the result without cost .My decision as to whether or not to participate in this study will have no influence on my present or future medical service. 
My signature below indicates that I agree to participate in this study.
-Subject’s signature                                                                    date of signature
[bookmark: _Toc5114516][bookmark: _Toc276466658][bookmark: _Toc293912381][bookmark: _Toc50124365]Signature of Person Obtaining Consent                                   date of signature


12.2. [bookmark: _Toc5114517][bookmark: _Toc50124366][bookmark: _Toc72795853][bookmark: _Toc74857962][bookmark: _Toc272062604][bookmark: _Toc276466659][bookmark: _Toc293912382] Appendix B, English Version Written Questionnaire
Title of the thesis-Determinants of scabies, among Ziquala District northeast Ethiopia, 2021
Questionnaire to be filled by each participant
	I. Socio demographic related variables

	S.No.
	Types of questionnaire
	Encircle your answer here
	Skip

	101
	Age
	     ------ years
	

	102
	Sex
	1.  1. Male 
.2.  Female
	

	103
	Religion
	1.  1. Orthodox
2.  2. Protestant
3.  3. Muslim
4.  4. Catholic
5.  5. Others, specify
	

	104
	Ethnicity
	1. 1. Amhara
2. 2. .Agew
3. 3. Tigrie
4. 4. Oromo
5. 5. others, specify---
	

	105
	Educational status
	1. 1. Can’t read &write 
2. 2. Can read &write
3. 3. Primary 
4. 4. Secondary
5. 5. College & above
	

	106
	Occupation status
	1. 1. Farmer
2. 2. House wife
3. 3. Student
4. 4. Private employee
5. 5. Government employee
6. 6. Merchant
7. 7. Daily labour
8. 8. Other, specify…..
	

	107
	Marital status
	1. 1. Married 
2. 2. Single
3. 3. Widowed 
4. 4. Divorced
5. .5. Other, specify---
	

	108
	Family size
	………
	

	109
	Is there family history of itching in the last 2 months?
	1. 1. Yes     2.  No
	

	II. Behavioural related variables

	201.
	Have you shared your cloths with scabies patient in the last 2 months? 
	1. 1. Yes     2.  No
	

	202.
	How many times do you wash your hands per day?
	
	

	203
	How many times do you wash your body per week?
	
	

	204
	How many times do you wash your clothes per week?
	
	

	205
	How many times do you Change your clothes per week?
	
	

	206
	How many times do you wash your hair per week?
	
	

	207
	How many times do you cut your Fingernails short per week?
	
	

	208
	Do you wash the body of the scabies affected person in the last 2 months?
	1. 1. Yes      2.  No
	

	209
	Have you ever slept with scabies affected person?
	1. 1. Yes     2.  No
	

	210
	What do you use during your body wash?
	1. 1. Water only
2. 2. Soap and water
3. 3. Mud and Water
	

	III.
	Environmental related variables

	301
	How many Persons live in one house?
	
	

	302
	Is there pet animal in your house?
	1. 1.  Yes       2. No
	

	303
	Did you have Travel history to scabies endemic areas in the last 2 months?
	1. 1. Yes       2. No
	

	304
	What is the main source of drinking water for members of your household?
	1. 1. Piped into dwelling  
2. 2. Public standpipe
3. 3. Protected well 
4.  4. Unprotected well 
5.  5. Protected spring 
6. 6. unprotected spring 
7. 7. If other specify…..
	

	305
	What is the main source of water used by your household for other purposes such as cooking and hand washing?
	1. 1. Piped into dwelling 
2. 2. Public standpipe 
3. 3. Protected well 
4. 4. Unprotected well 
5.  5. Protected spring 
6. 6. unprotected spring 
7.  7. Other specify………
	

	306
	How long does it take to go there, get water, and come back to home?
	........Minutes 
	

	307
	How  many litters of water the household consume per  day  for domestic purpose  (estimated )
	
……..litters
	

	308
	Do you have latrine facility?
	1. 1. Yes     2.  No
	

	309
	What kind of toilet facility do members of your household usually use?
	1. 1. Flush To Septic Tank 
2.  2. Flush To Pit Latrine 
3. 3. VIP Latrine 
4. 4. Pit Latrine  
5. 5. If other specify……
	

	310
	Does the latrine have hand washing facility?
	1. 1. Yes     2.  No
	

	311
	Do you share this toilet facility with other households?
	1. 1. Yes     2.  No
	

	312
	How many rooms in this household are used for sleeping?
	…….Number of Rooms
	

	313
	What is main material of the floor of the dwelling?
	1. 1. Earth  
2.  2. Dung
3.  3.  Cement 
4. 4. Other, specify
	

	314
	Observe main material of the roof of the dwelling.
	1. 1. Thatch
2. 2. Corrugated iron 
3. 3. Wood with soil
4. 4. Other specify
	

	315
	Observe main material of the exterior walls of the dwelling
	1. 1. stone with mud
2. 2. Stone with cement
3.  3. cement blocks 
4.  4. Other specify
	

	316
	Do have you a kitchen?
	1. 1. Yes     2.  No
	

	317
	Where is the Kitchen site?
	1. 1. Inside the home
2. 2. Attached to home
3. 3. Separate from home
4. 4. Have no kitchen
	

	`IV. Knowledge related variables

	401
	Have you ever heard about scabies disease?
	1. Yes     2.  No
	

	402
	 What is the causative agent of scabies?
	1. 1. Bacteria
2. 2. Virus
3. 3. Parasite
4. 4. Fungi
5. 5. I don’t know
	

	403
	Is scabies transmittable?
	1. 1. Yes     
2. 2.  No
3. 3. I don’t know
	

	404
	What is the mode of transmission of scabies?
	1. 1. By droplet
2. 2. By blood 
3. 3. By contact 
4. 4. I don’t know
	

	405
	Is scabies a treatable disease
	1. 1. Yes     
2. 2.  No
3. 3. I don’t know
	

	406
	Is sharing of cloths with scabies infected person spread the disease
	1. 1. Yes    
2.  2.  No 
3. 3. I don’t know
	

	407
	Which age groups are more affected by scabies?
	1. 1. Children
2. 2. Adults
3. 3. Elders
4. 4. All age groups
5. 5. I don’t know
	

	408
	Is living with pet animals cause scabies disease?
	1. 1. Yes        
2. 2.  No       
3. 3. I don’t know
	

	409
	Do you know prevention methods of scabies?
	1. 1. Yes   2.    No
	

	410
	What is the prevention method of scabies?
	1. 1. Keeping personal hygiene
2. 2. Sleeping with household members who have scabies
3. 3. Living in unimproved housing condition
4. 4. Open defecation
	

	V.
	Wealth index related variables

	501
	Does this household own any livestock, herds, other farm animals, or poultry?
	1. 1. Yes     2.  No
	

	502
	Do you have an ox?
	1. 1. Yes     2.  No
	

	503
	How many oxen do you have?
	
	

	504
	Do you have a cow?
	1. 1. Yes     2.  No
	

	505
	How many cows do you have?
	
	

	506
	Do you have bull?
	1. 1. Yes     2.  No
	

	507
	How many bulls do you have?
	
	

	508
	Do you have a calf?
	1. 1. Yes     2.  No
	

	509
	How many calves do you have?
	
	

	510
	Do you have a goat?
	1. 1. Yes     2.  No
	

	511
	How many goats do you have?
	
	

	512
	Do you have sheep?
	1. 1. Yes     2.  No
	

	513
	How many sheep do you have?
	
	

	514
	Do you have a donkey?
	1. 1. Yes     2.  No
	

	515
	How many donkeys do you have?
	
	

	516
	Do you have a mule?
	1. 1. Yes     2.  No
	

	517
	How many mules do you have?
	
	

	518
	Do you have a chicken or other poultry?
	1. 1. Yes     2.  No
	

	519
	How many chickens do you have?
	
	

	520
	Do you have beehives
	1. 1. Yes     2.  No
	

	521
	How many beehives do you have?
	
	

	522
	Do you have a farm?
	1. 1. Yes     2.  No
	

	523
	How many hectares of farm do you have?
	
	

	524
	Do you have a barrel?
	1. 1. Yes     2.  No
	

	525
	How many barrels do you have?
	
	

	
	Household equipment/materials/supply
	Yes or No 
	

	526
	Is there electric power supply in your house?
	1. 1. Yes     2.  No
	

	527
	Radio
	1. 1. Yes     2.  No
	

	528
	Backrest chair
	1. 1. Yes     2.  No
	

	529
	Dining Table 
	1. 1. Yes     2.  No
	

	530
	Do you have a barrel?
	1. 1. Yes     2.  No
	

	531
	Bed with mattress?
	1. 1. Yes     2.  No
	

	532
	Mobile phone
	1. 1. Yes     2.  No
	

	533
	Motorized  Boat
	1. 1. Yes     2.  No
	

	534
	Bank account?
	1. 1. Yes     2.  No
	

	IV.
	Institution related variables

	601
	Did you visit any health facility in the last 6 months?
	1. 1. Yes     2.  No
	

	602
	How long take the distance from your home to health facility, then back to home (approximately)
	
…………hrs.
	

	603
	Have you get anti scabetic treatment in health facility?
	1. 1. Yes     2.  No
	

	604
	If your response for Q603 is “ yes” where do you get this anti-scabetic treatment



	1. 1. From government health facilities
2. 2. From private clinic
3. 3. If other, specify
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12.3. [bookmark: _Toc74857963]Appendix C: Declaration form 
I the undersigned declare that this is my own work and it has never been presented from this or any other universities. All source and materials I used for this thesis had been fully accredited. 
Principal investigator: Alemayehu Destaye
Signature: ___________________ 
Date: ______________________
Advisors: 
 Dr.gebremariam Getaneh (MD, MPH, Assistant professor)
     Signature: ____________________
      Date: ____________________
     Tsion Adebaby (MPH)
              Signature: _______________________
               Date: ___________________________


12.4. [bookmark: _Toc72795855][bookmark: _Toc74857964]Appendix D: Approval sheet
The undersigned examining committee certify that the thesis presented by Alemayehu Destaye entitled as  determinants of scabies among residents of Ziquala district in northeast Ethiopia  2021, is submitted to Bahir Dar University, College of Medicine and Health Sciences, School of Public Health , Department of Health System Management and Health Economics, in a partial fulfillment of the requirements of  master of degree in General Public Health  with the regulation of the University and meets the accepted standards according to originality and quality matters. 
Submitted to: Department of Health System Management and Health Economics, College of Medicine and Health Sciences, Bahir Dar University
Date of Submission: _________________
Principal investigator: Alemayehu Destaye                            Signature _______Date ______                          
Advisors: 
      Name                                                                                    Signature              Date     
1. Dr Gebremariam Getaneh (MD, MPH, Assistant professor) _____________     ______ 
2. Tsion Adebabay (MPH)                                                         _____________     _______
                                                 



13. [bookmark: _Toc72795856][bookmark: _Toc74857965]APPINDEX-III
13.1. [bookmark: _Toc72795857][bookmark: _Toc74857966]Appendix-E: Informed Consent and Patient Information Sheet        (Agewgna)
 ይሽጙድ አለማየሁ ደስታየ ይሽጠኩን። ያን ባህዳር ዩኒቨርሲቲል ሊጘትረ-ዲግሪ ጥቅለይዝ እቀ-ህቭርዙ ትኽነዝ ክንዳጙ የጝ። ያን ነን እንል ተጠውድ ኻቭቀ የነው ጽውዘድ ነሰቁ ገቨንድ አጽንኽዘናንስ የጝ። እን አጽንህዘነዙ ትልምድ ኻቭቀዙ ጽውዘ ክግል አወይ ተረጘድ ቺዘናንስ የጝ። እን አጽንኽዘነል ቲስፍሸናንስ ቲስመምረውዝየ ክጊስ ብጭቕ ሚዝረ ጣይቀነውዝ ችጝነኩን።ክጊስ ችጝነው ሚዝረድ አውም አርቓውም አርቓየጘም ኮድዝ ቛልፍን እቑርነኩን። እን ሚዝርድ ክጊስ ጥቅልነንድ ቁርሽም አነ ላዘ ከቨ ዊናውም። ቆሸዝም እን አጽንኸይዝ ክበንረው ግሬይዝ በነቅም ይር አቋርዘነው ክመቭት የጝ። እን ጽውዘድ አጽንኽን ጨርስነጘ ክት ጽዊትር እዳቓይረጘ ያን ትኽነ ጝኒል አጢስ ፊሰነውዝ ኻክምሽተ ማጥን ጻቨኩን። ላው ዋቕረድ አይቭሰው ወይም ክግስ ምቻው አቐውዝየ አቋርዘነው ወይም ዘለነው ክመቭት የጝ። 
ተሳትፍሸዊዙ ዊሰ፦ ያን አውማው ግሬይዝ አቋርዘነው ወይም ይ ዋቕረዴት ዋቕርሸንድ ዘለነውዙ መቭት ጻየር አቐነውዝመ ውርም ኪፍልሸው ገቨ እጀው አቐነዊዝ ይፊርመይዝ ደደደድሰኩን።
ተሳትፍሸው እጅርዙ ፊርመ___________________              ግርየ________________
ቲስመመነይዙ ፊርመድ ለምረው እጅርዙ ፊርመ___________ ግርየ_______________






13.2. [bookmark: _Toc72795858][bookmark: _Toc74857967]Appendix F, Agewgna Version Written Questionnaire
አጽንኽዘነውዙ ዓውርድ፡ ኻቭቀዙ ጽውዘ ነሰቁ ገቨንድ ዝቛለ ወረደይል ውር ተከኩ አቐጘ አጽንኽናንስ የጝ፡ ዝቛለ ወረደድ ስሜን ምስራቅዙ አቅጣጨይዝ ኢትዮጵየትል ችጝሸኩ።
ዋቕረድየንት እን አጽንኸይል ተሳትፍሸው እጅርድ ጭቑ የጝ እቻዝጠ ጥውሸውድ።
	I. -እቀ-ህቭርዝ አልተቁ ቺተቺተቁ ዋቕርጥ

	ተ.ቁ.
	ዋቕረዙ አይንት
	ዊሰድየንተ እንል ኪብ
	ዲቁ 

	101
	ክት ዋቐ ምት የጝ?
	…….ምት
	

	102
	ፆተ
	1. 1. ግልወ             2. እውነ
	

	103
	ክሃይማኖትድ ወረጘ የጝ?
	1. 1. ኦርቶዶክስ
2.  2. ፕሮቴስታንት
3.  3. ሙስሊም
4. 4. ካቶሊክ
5. 5. ላዘ ጽብሽ ጣቅሰነው ችልደኩ
	

	104
	ክብሔርድ ወረጝ የጝ?
	1. 1. ብላ
2. 2. ኽምረ
3. 3. ጽልየ
4. 4. እረሞ
5. 5. ላዘ ጽብሽ ጣቅሰነው ችልደኩ
	

	105
	ክንድጝዙ ተግ
	1. 1. ጻፈነውም አንቭቨነውም ቸላየው
2. 2. ጻፈነውም አንቭቨነውም ቸለው
3. 3. ለወትረ ተግ
4. 4. ሊጘትረ ተግ
5. 5. ኮሌጅዝመ ጝዝ ኒየ
	

	106
	ክሰቭድ ወረጘ የጝ?
	1. 1. አርሸ
2. 2. ጝንዝወ ዊዝር
3. 3. ክንደተ
4. 4. ምንግስትዙ ሰቭል 
5. 5. ግሉ ሰቭል ቃጽርሸው
6. 6. ንየረ
7. 7. ግሬዝ ሰራሸው
	

	107
	ጨነዙ አቐን? 
	1. 1. ጭነ ጻየው
2. 2. ጨነ እጀው
3.  3. ዳቕረው
4. 4. ልጀ-ጊርድ
5. 5. ላዘ ጽብሽ ጣቅሰነው ችልደኩ
	

	108
	ጝነቁዙ ንቕጸድ ዋቐ ጛይ?
	……….
	

	109
	እን ሊጘርፊዝ በውግ ክጝኒቊል ጝኒቭስድ ኻቁረው  እጅር ዊኑመ?
	1. 1. የይ              2. ዊኒየውም 
	

	II. ቺተቺተቁ ጸቫይዙ ዋቕረጥ

	201.
	ኻቭቀ ጻይሸው እጅርዝ  ክጻርቀድ  እን ሊጘርፊል ይውር ዊንዱመ?
	1. 1. የይ        2.  ይዊቀርም
	

	202
	 ግርየይዝ ክናንጣንድ ዋቐን እቓትረኩ?
	
	

	203
	ክኒቭስድ ሸወጪዝ ዋቐን እቓትረኩ?
	
	

	204
	ክጻርቅጥድ ሸወጪዝ ዋቐን እቓስረኩ?
	
	

	205
	ክጻርቀድ ሸወጪዝ ዋቐን ቅይርዳጙ ሲትረኩ?
	
	

	206
	ክጽቭቀድ ሸወጪዝ ዋቐን እቓትረኩ?
	
	

	207
	ክኽጨውልድ ሸወጪዝ  ዋቐን ቀቭረኩ?
	
	

	208
	ኻቭቀ ጹውዘ ጻይሸው እጅርዙ ኒቭስ እንሊጘርፊል እቓስር አርቕረኩመ? 
	1. 1. የይ      2. አርቐቅም
	

	209
	ኻቭቀ ጻይሸው እጅርጅቅ  እን ሊጘርፊል ኽሪራጙ  ዊንዱመ?
	1. 1. የይ     2.  ኽርቒቀርም
	

	210
	 ክሰውነትድ ወረጘይዝ እቓትረ
	1. 1. አቑዝ
2. 2. ሰሙነዝመ አቑዝ
3. 3. ዳርወዝመ አቑዝ
	

	III. ጅውነል አልተቁ ዋቕርጥ

	301
	ላው ጝኒል ዋቐቅ ጽብርነኩ?
	………….
	

	302
	ግዝጝ፣አውችነ ወይም ፍጭረ  ክታጝን እኩጙመ?
	1. 1. የይ    2. እጀቁም
	

	303
	ኽቭቀ ጻየው ኻግርል እን ሊጘርፊዝ በውግ ፊትር ዊንዱመ?
	1. 1. የይ ፊጥዊኑን
2. 2. ፊጢቀርም
	

	304
	ክታ ዝየነው አቑድ አዊስ የጝ ቐዳርነውድ?
	1. 1. ይነ ኻጽር አቒስ  
2. 2. እቀ-ህቭርዙ ባምቦዊስ
3. 3. ኻይሽተው ጉድጓዲስ  
4. 4. ኻይሽታው ጉድጓዲስ   
5. 5. ኻይሽተው ምንጪስ  
6. 6. ኻይሽታው ምንጪስ
7. 7. ላዘ ጽብሽ ጣቅሰነው ችልደኩ
	

	305
	ክታ ኒቭስድ እቓረነው አቑድ ወይም “ሚ”  ፊየነው አቑድ አዊስ የጝ ቐዳርነውድ?
	1. 1. ይነ ኻጽር አቒስ 
2. 2. እቀ-ህቭርዙ ባምቦዊስ
3. 3. ኻይሽተው ጉድጓዲስ 
4. 4. ኻይሽታው ጉድጓዲስ 
5. 5. ኻይሽተው ምንጪስ 
6.  6. ኻይሽታው ምንጪስ 
7. 7. ላዘ ጽብሽ ጣቅሰነው ችልደኩ
	

	306
	አቑ ቐዳቕርን ክታጝን ዋጥረናንስ ዋቐ ድቂቀ ፊሰኩ?
	ደቂቀድ ጻፍ . . . . . . . . . 
	

	307
	ግርየይዝ ክታጝነቁድ ዋቐ ሊትር አቑ ቐዳርንኩ?
	……………… ሊትር
	

	308
	 አርወ ፈነው ጝን ጻይርንኩርኑመ?
	1. 1. የይ        2.   እጅነቅም
	

	309
	ክታጝነቁድ ጣቅምሸነው አርወ ፈነድ አወየው የጝ??
	1. 1. አቑ ጻየው ዚቭንዙ አርወ ፈነው የጝ  
2. 2. አቑ ጻየው ዚቭንዙ ቢለዝመ ኻረ ፈነው ትቦ ጻየው የጝ 
3. 3. ዚቭንዙ አቕ ቢለዝመ ኻረ ፈነው እጅውም 
4. 4. ባኽልዙ አርወ ፈነ ጝን የጝ  
5. 5. ላዘ ጽብሽ ጣቅሰነው ችልደኩ
	

	310
	አርወ ፈነው ጝኒል ክታጊጽድ ጣቅምሽጝኩመ?
	1. 1. የይ      2.  ጣቅምሻቁም
	

	311
	አርወ ፈነው ጝኒዝ ጋቢል ናን እቓርነው ጎዝ እኩመ?
	1. 1. የይ    2. እጅውም
	

	312
	ክታጝኒል ኽርየናንስ ጭቑ አግልግለቁ ዋቐ ጝንጥ እኩጙ?
	ጝንጢዙ ንቕጸድ ጻፍ……
	

	313
	ክታ ጝኒዙ ወልወልድ ወረጘዝ የጝ ተሲተውድ? (ጝኒዙ ወልወልድ ቓል)
	1. 1. ብጥዝ  
2.  2. ዛረዝ
3. 3. ስሚንተውዝ 
4. 4. ላዘ ጽብሽ ጣቅሰነው ችልደኩ
	

	314
	ክታጝኒዙ ጽራነድ ወረጘይዝ የጝ ተሲተውድ?(ጝኒዙ ጽራነድ ጥውር ቓል)
	1. 1. ጻቀዝ
2. 2. ቆርቆሮዝ
3.  3. ቃነዝመ ብጥዝ
4. 4. ላዘ ጽብሽ ጣቅሰነው ቸልደኩ
	

	315
	 ክታጝኒዙ ግንብድ ወረጘይዝ  የጝ ተሲተውድ? (ጝኒዙ ግንብድ   ቓል)
	1. 1. ቕርጘዝመ ዳርወዝ
2. 2. ቕርጘዝመ ስሚንተውዝ
3.  3. ብሎኬትዝ 
4.  4. ላዘ ጽብሽ ጣቅሽ……
	

	316
	ሲ-ጝን ጻይርንኩርኑመ ?
	1. 1. የይ        2.   እጅነቅም
	

	317
	ዋቕረ 316ዙ ዊሰድ የይ ጻይንኩኑን አቐውዝየ “ሲ” ጝንድ አውል የጝ ችጝሸድ?
	1. 1. ጝን አቒል
2. 2. ጝኒጅቅ ላብጠ ዲርቭሸው የጝ
3. 3. ጚለ ችት ተሲተው የጝ
4. 4. ሲ-ጝን እጅነቅም
	

	`IV. አርቕንዙቅ ቺተቺተቁ ዋቕርጥ

	401
	ኻቭቀ የነው ጽውዘ ወሽር አርቕረኩመ?
	1.  1. የይ           2.  ወሽም አርቐቅ
	

	402
	ኻቭቀ የነው ጽውዘድ ወረጘዝ የጝ ተረውድ ?
	1. 1. ባክተሪየዝ
2. 2. ቫይረስዝ
3. 3. ጥገኘ ነፍሳትዝ
4. 4. ፈንገስዝ
	

	403
	ኻቭቀ የነው ጽውዘድ ላዝ እቂዝጐ ዲቆዲቆነው ቸለኩመ?
	1. 1. የይ     2.  ዲቆነው ቸላውም
	

	404
	ኻቭቀ የነው ጽውዘድ ወረጘይዝ የጝ ዲቆዲቆድ?
	1. 1. ብጥቑንዝ
2. 2. ብርዝ
3. 3. ዳቐዳቕሸነውዝ
	

	405
	ኻቭቀ የነው ጽውዘድ ኽክምነዝ ቓደነው ቸለኩመ?
	1. 1. የይ ቸለኩ
2. 2. ቓደነው ቸላውም
	

	406
	ኻቭቀ ጻይሸው እጅርጅቅ ጻርቀ ቅየ ቅይርሸነው  ጽውዘድ ከሰከሰነው ቸልኩመ?
	1. 1. የይ
2. 2. ቸላውም
	

	407
	ኻቭቀዙ ጽውዘይዝ  እቀጘ ጺይሽጥጘ ቸለቁ  እቀ-ህብርድ አውታይ ጛይ ይር ኻስቭረኩ?
	1. 1. መሉቁ እፈርድ
2. 2. ውሸብልድ
3. 3. አርጎቁድ
4. 4. እጝቅ እቀ-ህብርድ እርወ ጽየኩ
	

	408
	ቅሚጅቅ ላብጠ ጽበነው ኻቭቀዝ ጻይስጠ ቸለኩመ?
	1. 1. የይ ጻይስጠ ቸለኩ
2. 2. ጻይስጠ ቸላውም

	

	409
	ኻቭቀ የነው ጽውዘድ ተራየጘ ጊግቨነውዙ መለድ አርቕረኩመ?
	1. 1. የይ        2.   አርቐቅም
	

	410
	ኻቭቀ የነው ጽውዘድ ጻያየጘ ጊግቨነውዙ መለድ አውዴን የጝ?
	1. 1. ክግል ዊርተድ ኻየነው
2. 2. ኻቭቀ ጺይሸቁ እቅጅቅ ኽርየነው
3. 3. ኻቭረ ጝኒል ጽበነው
4. 4. ችጝረው ስፍረይልቅ አርወ ፈነው
	

	V. ጻጀ ቓሊሰቁ ዋቕረጥ

	501
	እን ጝኒል ቅም ፍርዝርነኩመ?
	1. 1. የይ     2.  ፍርዛይንም
	

	502
	ቢረ ጺይርንኩርኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	503
	ጺይንኩኑን አቐውዝየ  ዋቐ ቢል ጻይርንኩርኑ?
	
	

	504
	ልወ ጺይርንኩርኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	505
	 ጺይንኩኑን አቐውዝየ ዊሰድ ዋቐ ልቁ ጺይርንኩርኑ?
	
	

	506
	ችምተ ጺይርንኩርኑመ?
	1. 1. የይ     2.   እጅነቅም
	

	507
	ጺይንኩኑን አቐውዝየ ዋቐ ቻምጥ ጻይርንኩርኑ?
	
	

	508
	ሚቁኑ ጺይርንኩሩመ?
	1. 1. የይ     2.  እጅነቅም
	

	509
	ጺይንኩኑን አቐውዝየ  ዋቐ ሚኒቁ ጺይርንኩርኑ?
	
	

	510
	ፍጭረ ጺይርንኩሩኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	511
	ጺይንኩኑን አቐውዝየ  ዋቐ ፍጭር ጺይርንኩርኑ?
	
	

	512
	ቢገ ጺይርንኩሩኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	513
	ጺይንኩኑን አቐውዝየ  ዋቐ ቢቅ ጺይርንኩርኑ??
	
	

	514
	ድዃረ ጺይርንኩሩኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	515
	ጺይንኩኑን አቐውዝየ ዋቐ ድቛል ጺይርንኩርኑ??
	
	

	516
	ቢቅለ ጺይርንኩሩኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	517
	ጺይንኩኑን አቐውዝየ  ዋቐ ቢቅል ጺይርንኩርኑ?
	
	

	518
	ጅርወ ጺይርንኩሩኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	519
	ጺይንኩኑን አቐውዝየ  ዋቐ ጅርቁ ጺይርንኩርኑ?
	
	

	520
	ለለ ጽይርንኩሩኑመ
	1. 1. የይ     2.  እጅነቅም
	

	521
	 ጺይንኩኑን አቐውዝየ  ዋቐ ለል ጺይርንኩርኑ?
	
	

	522
	ችዝጝ ጺይርንኩሩኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	523
	ዋቐ ጽምርግሪየ ችዝጝ ጺይርንኩርኑ??
	
	

	524
	በርሚል ጺይርንኩሩኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	525
	 ጺይንኩኑን አቐውዝየ  ዋቐ በርሚለን ጺይርንኩርኑ??
	
	

	
	 ጎዘንድ ክታጝኒል ጽብጝሽ  እጀቁ አጝሽ የነውዝ ዊስጥ
	የይ ወይም እጀውም
	

	526
	ክታጝኒል ኮረንቲ እኩመ?
	1. 1. የይ     2. እጀውም
	

	527
	ራዲሆን ጽይርንኩርኑመ?
	2. 1. የይ     2.  እጅነቅም
	

	528
	ጎየነው ወንበር ጽይርንኩርኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	529
	”ሚ” ኾነዙ ጠረንቤዘ ጽይርንኩርኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	520
	በርሚል ጽይርንኩርኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	531
	አረት ጽይርንኩርኑመ?
	1. 1. የይ     2.  እጅነቅም
	

	532
	ሞባይል ጽይጝኩመ?
	1. 1. የይ     2.  እጅነቅም
	

	533
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