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Background: Scabies is a neglected tropical disease affecting more than 200 million people

worldwide every year. Scabies in school adolescents and young adults could affect their

school performance. The current study investigates the factors associated with an outbreak of

scabies at primary schools in southern Ethiopia.

Method: A team of health professionals investigated an outbreak of scabies that occurred in

primary schools from May 1 to 30, 2018. An unmatched case–control study was employed to

assess factors which predisposed for the scabies outbreak. Cases of scabies were individuals

having a skin lesion compatible with the WHO case definitions of scabies. Controls were from

the same locality with no skin lesions. Data on sociodemographic and behavioral variables were

collected using questionnaires. Data on clinical presentations of scabies among cases were

recorded by two trained and experienced health professionals. Factors associated with scabies

were assessed using bivariate and multivariate logistic regression, and strength of association

was described using odds ratio (OR) and 95% confidence intervals (CIs).

Results: A total of 711 (237 cases and 474 controls) study subjects participated in the study.

The mean age of study participants was 17.56±2.66 years. Poor knowledge about scabies,

adjusted odds ratio (AOR)=4.32 (95% CI: 2.93, 6.36); male sex, AOR=2.69 (95% CI: 1.82,

3.96); and parental illiteracy, AOR =3.49 (95% CI: 2.06, 5.94) predicted scabies infestation.

Additionally, socioeconomic variables like sharing clothes/beds or contact with others,

AOR=3.12 (95% CI: 2.12, 4.59); low household annual income, AOR=2.13 (95% CI: 1.32,

3.44); and family size greater than five, AOR=1.77 (95% CI: 1.04, 3.01) were significantly

associated with scabies infestation. Inaccessibility and poor utilization of water, AOR=1.64

(95% CI: 1.12, 2.40) and poor personal hygiene, AOR=1.69 (95% CI: 1.14, 2.51) were also

factors independently associated with scabies.

Conclusion: Modifiable risk factors such as personal hygiene and literacy level were found

to be independent predictors of scabies infestation. Access to and utilization of water were

also important predictors. Strategies for poverty alleviation and awareness creation on

personal hygiene and efficient use of water are recommended for effective prevention of

scabies infestation in closed institutions.
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Background
Scabies is one of the most common dermatological problems and affects about 200

million people each year worldwide.1 The highest burden of scabies is recorded in hot

tropical and pacific countries.2 Poverty and drought are associated with aggravation

of endemic scabies disease in hot and tropical areas.3,4 Globally, scabies directly

affects over 200 million people leading to about 21 in 1000 disability-adjusted life

years.1,5 The effect of scabies on the skin alone is associated with 1.5 million years
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lived with disability while effects on other systems like the

kidneys and the heart are even much more.5 With this wide

variation of its burden worldwide, scabies causes significant

morbidity around the world.3,6 Scabies mostly affects mar-

ginal age groups and resource-limited communities.7,8 For

example, prevalence of scabies infestation was 17.8% in

young children at Cameroon boarding schools, 5.88% at

hospital settings in Bangui with the major risk factors being

overcrowding and poverty. The closed institutions like

schools, prisons, and refugee camps are vulnerable for

scabies outbreak.7,9–11

The clinical features of scabies include itching and skin

rash caused by sensitization (allergic reactions) to mite

proteins or feces. Severe itching also known as “scabies

rash” worsens at night. The scabies symptoms involve

almost all parts of the body but mostly affected sites

include interdigital spaces, wrist, elbow, armpit, penis,

nipple, waist, buttock, abdomen, shoulder places, feet,

and thigh. In children and infants, head, feet, neck palms

and soles are involved.12–14

Patients having underlying immune-suppressive condi-

tions easily progress to severe forms of scabies. A severe

form of scabies, called Norwegian or crusted scabies,

occurs during conditions that suppress the immune

system.15,16 This form of scabies needs to be treated

promptly as infected patients with Norwegian scabies

exacerbate further transmission of disease and a potential

risk for outbreak of scabies. In addition, scabies is often

complicated by secondary bacterial infections leading to

the development of skin sores and other more serious

consequences such as septicemia, chronic heart, and kid-

ney diseases.17–19

Scabies is a major health problem in Africa specifically

in the sub-Saharan region including Ethiopia.20,21 About

86% of the children in Sierra Leone displacement camps

are affected by scabies and is high in countries with

unstable conditions and civil war. Ethiopia is one of the

sub-Saharan African countries where scabies is endemic.

In Ethiopia, 6.2% of the school-age children, 13.6% in

under five children, and 5.6% of the orphan school chil-

dren are affected by scabies.20,22

There are a variety of risk factors for scabies. It was

reported that overcrowding, sex, level of education of parents

or persons, income level, employment, place of residence,

clothes or bed-sharing history, housing condition, personal

hygiene, flooding, and contact history with patients having

skin lesion were associated with scabies.21,23,24 The current

study was done as part of a scabies outbreak investigation

and management in southern Ethiopia. The outbreak was

declared by the regional health bureau in the months of

April and May 2018. This study was done as part of the

outbreak investigation and the efforts to contain and treat the

outbreak. The objectives of the study included describing

clinical presentation of scabies and assessing factors asso-

ciated with scabies among primary school students between

the ages of 15 and 25 years in Damboya, Kembata-Tembaro

Zone, Southern Nations, and Nationalities Peoples Regional

(SNNPR) State, Ethiopia.

Methods and materials
Study area and setting
This study was conducted from May 1 to 30, 2018 at

Damboya district in Kembata-Tembaro Zone, SNNP

Region in Ethiopia. Damboya is located 216 km south

of Addis Ababa. Damboya town is the administrative

town of the district. The population of the district was

estimated to be 109,804 in 2017. The district had 20

Kebeles (17 rural and 3 are urban). In the district, there

are 32 schools of which 25 are primary and 4 are sec-

ondary schools. Among primary schools, 13 of them are

first cycle (Grades 1–4) and 12 of them are second cycle

(Grades 5–8) schools. In the district, there are four health

centers and six health posts.21,23,24 Scabies was reported

from all of the primary schools when an outbreak was

declared in April–May 2018.

Study design and population
Unmatched case–control study (1:2 ratio) was conducted

among adolescents and young adults in primary schools in

Damboya district. The study population was adolescent and

young adult students at primary schools (15–25 years old)

in the study area who were attending class during the study

period.

Cases and controls
Scabies cases

Scabies cases were adolescent and young adult students

(15–25 years old) who were residents of Damboya with

dermatologic manifestations of superficial burrows,

intense itching (pruritus), especially at night and/or gen-

eralized pruritic skin rash with or without signs of second-

ary infection or/and dermatological problems clinically

diagnosed as scabies by health professionals having spe-

cial training on scabies.25
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Controls

Controls were adolescent or young adult (15–25 years old)

primary school students who were free from symptoms

and signs of dermatological problems and were living in

Damboya woreda.

Sample size calculation
The sample size was estimated using the following

assumptions: confidence level was set at 95% and power

of study at 80%. The case to control ratio was 1:2. Using

exposure to infirmity as a risk factor to calculate sample

size (odds ratio=1.62, 50% of the controls are exposed),25

a minimum sample size of 220 cases and 439 controls was

obtained giving a total of 659 study subjects. After 10%

non-response rate was considered and calculated, the final

sample size was 725.

Sampling procedure and selection of

participants
Selection of cases

An active case search was conducted in 9 out of 12 primary

schools in Damboya woreda. Cases were enrolled consecu-

tively. Three schools were excluded due to absence of target

age group. The total registered adolescent and young adult

age group students were 1076 in the target sites of which

845 individuals were screened voluntarily to participate in

this study. We identified 310 students with dermatological

problems from those screened students and 237 students

were diagnosed with scabies. During screening, direct

observation of their hands, palms, and interdigital spaces

were observed to diagnose scabies. The diagnosis of scabies

infestation was mainly clinical, made based on the presence

of the typical rash and symptoms of unrelenting and wor-

sening itch, particularly at night.25

The detailed clinical assessment (history and physical

examination) was conducted in private rooms at each of

primary school. After the clinical assessment was com-

pleted, study subjects completed a self-administered ques-

tionnaire translated to local language (Kambatisaa). Two

experienced public health officers were trained for 2 days

to clinically examine cases using a structured checklist

before data collection. Agreement of both health profes-

sionals on the diagnosis of cases and controls was required

for inclusion to the study.

Selection of controls

Selection of controls was conducted in a similar way as the

cases. The controls were selected from students in the

same school as the cases. Sociodemographic and beha-

vioral data were collected similar to the cases.

Data collection and quality assurance
A pretested structured questionnaire was used for data col-

lection. The questionnaire was primarily prepared in English

and then translated into local language “Kembatisaa” and

back-translated into English by another translator. The basic

information included in the structured questionnaire included

sociodemographic variables such as age, sex, ethnicity, resi-

dency, and educational status of father and mother, average

household income, and family size. Knowledge of partici-

pants about scabies, personal hygiene, water access and

utilization-related variables, contact history with others, shar-

ing clothes with others, and handwashing practice were

recorded for both cases and controls. Before data collection,

a 2-day training was given to case screeners and supervisors

by the investigators.

Definitions
Contact with scabies

Contact is defined as a person without signs and symptoms

consistent with scabies who has had direct contact (particu-

larly prolonged, direct skin-to-skin contact) with a suspected

or confirmed case in the 2 months prior to the survey.25

Good knowledge of scabies

This was computed by combining knowledge questions on

causes of scabies, mode of transmission, prevention, and

treatment. Those with an average value or more were

regarded as having good knowledge while those below

an average value were classified as poor knowledge.

Data analysis
Data were described using frequency (percentage), median

(range), and mean (standard deviation). Descriptive statistics

were presented as tables and a figure. Association between

sociodemographic and behavioral variables and presence of

scabies infestation was assessed at two stages – a bivariate

binary logistic regression where associations between indivi-

dual independent predictors and scabies (yes/no) was assessed.

On the second stage, a multivariate binary logistic regression

was used to build a model including all the variables with a

P-value <0.25 from the bivariate analysis. Adjusted odds ratio

(AOR) and 95% confidence intervals (CI) were generated to

show the presence and strength of association between inde-

pendent variables and scabies (yes/no). A P-value of <0.05

was considered as statistically significant for the multivariate
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analysis. SPSS for Windows version 20 was used for data

analysis.

Ethics approval
Ethical clearance was obtained from the institutional

review board (IRB) of Hawassa University College of

Medicine and Health science and support letter was

obtained from Kembata Tembero zone. For participants

older than 18 years, an individual permission was obtained

from each study subject after informed consent about the

importance of participation in the study was described. For

study participants who are less than 18 years, both consent

from parents/guardians and assent were taken. The data

collectors explained all necessary information that study

subjects wanted to know about the study. The study sub-

jects who decided to participate voluntarily were included

in the study. Study subjects who refused to participate in

the study received the treatment for scabies. Written

informed consent was collected from all study subjects.

This study was conducted in accordance with the

Declaration of Helsinki.

Results
The sociodemographic characteristics of

study participants
This study was done as part of the outbreak investigation

efforts of scabies in a rural district in southern Ethiopia.

For this case–control study, a total of 711 participants

were included in the study, giving a response rate of 98%

(711/725) with a case to control ratio of 1:2 (235:474).

More than half, 393 (55.3%) were male. The mean age of

study participants was 17.56 years old (standard devia-

tion (SD) 2.66). The average age of scabies cases was

17.40 years±2.23 years while the average age of controls

was 17.64 years with SD of 2.34. The average family size

was 6.27 individuals (SD=1.75). More than a third, 260/

711 (36.6%) of mothers were illiterate (cases, 46.5% vs

controls, 32%; P-value<0.001) (Table 1).

Factors associated with scabies
The sociodemographic variables such as low household

annual income, male sex, larger family size, parental literacy

Table 1 Scio-demographic characteristics of adolescents and young adults in primary school students, Damboya district

KembataTembaro, South Ethiopia, 2018

Variables Cases, N (%) Controls, N (%) Total, N (%) P-value

Ethnicity 0.56

Kembata 136 (57.4) 307 (64.8) 443 (62.3)

Others 101 (42.6) 167 (35.2) 268 (37.7)

Religion 0.637

Protestants 168 (70.9) 344 (72.6) 512 (72.0)

Others 69 (29.1) 130 (27.4) 199 (28.0)

Family size per household 0.004

<5 persons 207(87.3) 371(78.3) 578 (81.3)

≥5 persons 30 (12.7) 103 (21.7) 133 (18.7)

Sex <0.001

Male 165 (69.6) 228 (48.1) 393 (55.3)

Female 72 (30.4) 246 (51.9) 318 (44.7)

Maternal education <0.001

Illiterate 108 (45.6) 152 (32.1) 260 (36.6)

Literate 129 (54.4) 322 (67.9) 451 (63.4)

Parental education <0.001

Illiterate 89 (37.6) 71 (15.0) 160 (22.5)

Literate 148 (62.4) 403 (85.0) 551 (77.5)

Household annual income <0.001

Low 131 (49.4) 117 (27.6) 248 (35)

Medium 74 (31.2) 196 (41.4) 270 (38)

Low 46 (19.4) 147 (31) 193 (27)
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were significantly associated with scabies. Similarly, poor

knowledge about scabies, sharing clothing/bed or contact

with scabies cases, water accessibility and utilization, and

personal hygiene were associated with the disease in adoles-

cent and young adult students (Table 2).

Multivariate logistic regression analyses was conducted

to identify independent risk factors for scabies. Covariates

which were independent predictors of scabies infestation

were poor knowledge about scabies (AOR=4.32; 95% CI:

2.93, 6.36), male sex (AO=2.69; 95% CI: 1.82, 3.96),

parental illiteracy (AOR=3.49; 95% CI: 2.06, 5.94), low

annual household income (AOR=2.13; 95% CI:1.32,

3.44), sharing clothes/beds or contact with scabies cases

(AOR=3.12; 95% CI: 2.12, 4.59), average family size

greater than five (AOR=1.531; 95% CI: 1.022, 2.294),

poor personal hygiene (AOR=1.69, 95% CI:1.14, 2.51),

access to water and utilization (AOR=1.64; 95% CI:1.12,

2.40) (Table 3).

Clinical features
The most common clinical symptom identified among the

cases was itching skin rash which accounted for 99.17%

(235/237). The clinical examination findings revealed differ-

ent types of skin rash among the cases. Nearly three-fourths,

73.41% (174/274) of cases had tiny red borrows or blisters on

their skin. Some of the cases had discharge from scabies skin

lesion. The discharge from skin lesion is either pus, 22.78%

(54/237) or blood, 1.26% (3/237). Crusted skin lesions were

observed in 2.95% (7/237) of the cases. Among patients that

had taken medical treatment, 16.03% (34/237) used perme-

thrin 5% lotion and 0.84% (2/237) benzyl benzoate lotion.

Figure 1 summarizes the sites of the body affected by scabies

among cases.

Discussion
In the current study, poor knowledge about cause, preven-

tion and treatment of scabies, parental illiteracy, low

family income, large family size, male sex, sharing

clothes/beds or contact with scabies cases, poor personal

hygiene, and inaccessibility and poor utilization of water

were assessed to the independent predictors of scabies

infestation among adolescents and young adults attending

a primary school in a resource-limited setting.

Scabies infection is a common problem in Ethiopia

with a few outbreak investigation and management suc-

cess stories.26 Outbreaks have been reported from several

regions of the country including the southern region of

Ethiopia.27,28 Scabies in Ethiopia and other similar settings

Table 2 Bivariate analyses of factors associated with scabies among adolescents and young students in Damboya district, southern

Ethiopia, 2018

Variables Cases, N (%) Controls, N (%) Total, N (%) COR (95% CI) P-value

Household annual income Low 131 (49.4) 117 (27.6) 248 (35) 2.85 (1.88, 4.32) <0.001

Medium 74 (31.2) 196 (41.4) 270 (38) 1.21 (0.79, 1.85)

High 46 (19.4) 147 (31) 193 (27) 1.00

Family size >5 persons 207(87.3) 371(78.3) 578 (81.3) 1.59 (1.14, 2.22) 0.003

≤5 persons 30 (12.7) 103 (21.7) 133 (18.7) 1.00

Parental educational status Illiterate 89 (37.6) 71 (15.0) 160 (22.5) 2.07 (1.7, 2.52) <0.001

Literate 148 (62.4) 403 (85.0) 551 (77.5) 1.00

General knowledge about scabies Poor 170 (71.0) 174 (36.74) 344 (49.33) 4.536 (3.12, 6.14) <0.001

Good 67 (28.30) 300 (63.26) 367 (51.67) 1.00

Sharing clothes /beds/contact history Low (No) 116 (49) 348 (73.4) 464 (65.3) 2.88 (2.08, 3.99) <0.001

High (Yes) 121 (51) 126 (26.6) 247 (34.7) 1.00

Access to water and utilization No (poor) 145 (61.2) 213 (45) 358 (50.4) 1.55 (1.25, 1.93) <0.001

Yes (good) 92 (38.8) 261 (55) 353 (49.6) 1.00

Keep personal hygiene No (poor) 168 (71) 260 (55) 428 (60) 1.61 (1.27, 2.04) 0.000

Yes (good) 69 (29) 214 (45) 283 (40) 1.00

Age of the participants 15–27 years 129 (54.4) 233 (49) 362 (51) 1.63 (1.04, 255) 0.030

18–19 years 751 (31.6) 44 (30.4) 219 (30.8) 1.53 (0.94, 2.48)

20–25 years 33 (14) 97 (20.5) 130 (18.2) 1.00
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where there are limited resources is strongly associated

with low socioeconomic status and overcrowding which

are in turn associated with significant level of poverty in a

certain society.29

Knowledge about scabies could be associated with better

personal protective measures from scabies infestation. Our

findings are supported by previous reports that investigated

the factors behind spreading of scabies infestation. The asso-

ciation between awareness of scabies infestation and risk of

scabies was shown at Islamic boarding schools.30 Poor

knowledge may be associated with practices of unfavorable

personal behavior such as poor personal hygiene, sharing

Table 3 Multivariate analyses of factors associated with scabies among adolescents and young adults at primary school students in

Damboya district, south Ethiopia 2018

Variables Categories Case, N (%) Control, N (%) AOR (95% CI)

Family size >5 207(87.3) 371(78.3) 1.77(1.04, 3.01)

≤5 30 (12.7) 103 (21.7) 1.00

Sex of the respondent Male 165 (69.6) 228 (48) 2.69(1.82, 3.96)

Female 72 (30.4) 246 (52) 1.00

Maternal education Illiterate 108 (45.6) 152 (32) 0.69(0.43, 1.25)

Literate 129 (54.4) 322(68) 1.00

Parental education Illiterate 89 (37.6) 71 (15) 3.49 (2.06, 5.94)

Literate 148(62.4) 403(85) 1.00

General knowledge about scabies Poor 170(71.7) 174(36.7) 4.32 (2.93, 6.36)

Good 67 (28.3) 300 (65.3) 1.00

Annual family income Low 117 (49.4) 131 (27.6) 2.13 (1.32, 3.44)

Middle 74 (31.2) 196 (41.1) 1.05 (0.64,1.72)

High 46 (19.4) 147 (31) 1.00

Age of respondents 15–17 years 129(54.4) 233 (49.2) 1.39 (0.82, 2.37)

18–19 years 75 (31.6) 144 (30.4) 1.43 (0.80, 2.54)

20+ years 33 (14) 97 (20.5) 1.00

Cloth/bed sharing or contact with scabies case High contact 121 (51) 126 (26.6) 3.12 (2.12, 4.59)

Low contact 116 (49) 348 (73.4) 1.00

Keep personal hygiene No (Poor) 168 (71) 260 (55) 1.69 (1.14, 2.51)

Yes (good) 69 (29) 216 (45) 1.00

Access to water and use No (poor) 145 (61.2) 213 (45) 1.64 (1.12, 2.40)

Yes (good) 92 (38.8) 261 (55) 1.00

Figure 1 Body parts affected by scabies infestation among adolescents and young adults, Southern Ethiopia, 2018.
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beds or clothes with others, and poor health care seeking for

scabies treatment.

Overcrowding (family size of more than 5) was also

associated with risk of scabies infestation. It was reported

by former studies done elsewhere.31–33 This might be due

to increased contact between individuals and shared cloth-

ing or beds as there might be inadequate resources in the

household. Reports had similarly discussed that scabies

spreads in crowded living conditions and institutions like

schools.31–33

The finding of our study revealed that males are more

affected than females by scabies. This result is similar to

studies conducted in Cameroon at a boarding school11 and in

Northern Ethiopia.34 However, the survey conducted in Fiji23

and in rural Nigeria35 reported that females were more

affected. On the other hand, studies from Cameroon and

Egypt among school children found no sex difference in the

risk scabies.33 This might be due to differences in study

populations and the study design. For example, one of the

surveys included all age groups. Males tend to sleep together,

share clothes, and have close contacts than females, and this

might expose them to risk of scabies.

This study also revealed that lower household monthly

income and poor parental education increased the odds of

being infested with scabies. This is in line with the under-

standing that poor and disadvantaged communities are at

risk of scabies infestation. For example, prevalence studies

conducted in Egypt33 revealed that fathers’ and mothers’

education was one of the risk factors for scabies among

primary school children. In resource-poor communities of

rural Nigeria, poverty-related variables such as illiteracy

and lower household incomes were accounted for seven

times higher chance of having scabies infestation.35 This

finding can be attributed to the impact of parental educa-

tion on the social standings of a family, as educated fathers

may have more income and their families have access for

better medical consultations.

Another important risk factor for scabies is personal

behavior such as sharing clothes, beds, and any close

contact with a person having itching skin lesion in the

previous 2 months and poor personal hygiene. The finding

is supported by studies done in Ethiopia and Egypt31–33

where personal contact, bed sharing, or poor handwashing

practices increased the risk of infestation by scabies

among school children. Similarly, a study in Brazil36

revealed that poor educational levels, low household

income, poor housing, and sharing clothes and towels

with other family members or persons are all determinant

factors for infestation by scabies.

This study also identified water inaccessibility and

poor utilization as risk factors for infestation by scabies.

Our results are in line with previous studies conducted in

northern Ethiopia.34 The reasons for inadequacy of water

for household consumption including keeping personal

hygiene could be because of the season of the year when

the data collection for the current study was done. The dry

season is the time when there is limited availability of

water sources in the study area.

Implication for the policy
Our study determined various risk factors for scabies among

adolescents and young adults (15–25 years) who are a

productive age group of the population. This may affect

their school performance, quality of life, and intellectual

disabilities.37 In addition, patients with scabies may suffer

from many health problems leading to anxiety, depression,

anger, and embarrassment, which lead to social isolation

and absenteeism at work and school. We, therefore, recom-

mend policymakers to give emphasis to poverty reduction,

change behavioral factors of this age group to increase their

school performance and productivity.

Limitation of the study might be the absence of labora-

tory confirmation of parasites, burrow scraping, and

microscopic examination among cases since we relied on

only clinical assessment. Another limitation could be

recall bias as participants were asked retrospectively

about risk factors. As cases and controls were selected

from schools not from the populations in rural areas,

there might be limitations to generalizability of our find-

ings. Moreover, the lack of prevalence data of scabies in

the study population and details of the student population

can be considered as a limitation of our study.

Conclusion
Poor knowledge on scabies causes, prevention, diagnosis,

parental illiteracy, overcrowding, and low-income level of

the households are risk factors associated with scabies infes-

tations. Moreover, poor personal hygiene, behavioral factors

like sharing of cloths/beds and contact with scabies cases are

also determinant factors of scabies. Water accessibility and

utilization are found to be risk factors for scabies among

adolescent and young adults in Damboya district. Health

education and sensitization about scabies prevention and

control with emphasis on keeping personal hygiene,
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avoidance of bed/cloth sharing, overcrowding in schools, and

poverty reduction in the district are recommended.
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