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Background: Skin disease affects people of all ages, yet children are one of the most common victims of it. Although some data
indicate a high prevalence of skin disorders among Ethiopian primary schoolchildren, little is known regarding it, particularly in the
study area. Hence, the study aimed to investigate the prevalence of skin disease and its associated factors among primary school-
children in Debre Berhan town, North Shoa, Ethiopia.
Methods: Institutional-based cross-sectional study was conducted. The samples were chosen using a multistage stratified random
sampling technique. Data were collected using both a self-administered and an interviewer-administered questionnaire. Children were
clinically examined to detect and record the dermatological findings. A potassium hydroxide test was used to confirm some doubtful
cases. The data were entered in Epi Info version 3.5.1 and analyzed using SPSS version 20.0. Variables with a p-value <0.05 were
designated as having statistical significance.
Results: The overall point prevalence of any skin disease was 61.2% (95% CI: 56.4–66.1). In a multivariable logistic regression model,
a significant association between skin diseases and the occupation of the father being a farmer (AOR: 4.21, 95% CI: 1.06–16.63), bad personal
hygiene (AOR: 1.78, 95% CI: 1.03–4.38), previous history of skin disease (AOR: 2.74, 95% CI: 1.41–5.30), exchange of clothes and towels
with other familymembers (AOR: 1.50, 95%CI: 1.09–2.85), presence of trauma in the last onemonth (AOR: 2.09, 95%CI: 1.18–3.72) and not
being a member of health insurance (AOR: 1.95, 95% CI: 1.16–3.28) has been found.
Conclusion: The point prevalence of any skin disorder is alarmingly high. The commonest disorders found in this study were simple
and could usually be cured easily. Hence, preventive and curative health services should be provided for these schoolchildren to
achieve a considerable reduction in the prevalence of skin disorders.
Keywords: Debre Berhan town, Ethiopia, prevalence, primary schoolchildren, skin disease

Introduction
Skin disorders occur all over the world at a significant level and pose a significant public health burden both in
developing and developed countries.1 It affects people of all ages, yet children are one of the most common victims
of skin diseases since their skin is thin and more delicate.2 The clinical evaluations indicated a general decrease in
softness, smoothness, and overall skin condition with increased child age.3 Because of these developmental differences,
the skin in children may be more sensitive to irritation and inflammation.4 Minor skin injuries and exposure to germs and
physical agents such as excessive temperature (hot/cold) are also common in children, making them more susceptible to
skin disease. A study from northern India showed that over a third of schoolchildren are affected by skin disease at any
given time.5 The school environment makes schoolchildren vulnerable to cross-transmission of communicable skin
diseases because they engage in activities that involve interpersonal contact, especially at games or play.6
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Skin and subcutaneous diseases were responsible for 41.6 million Disability Adjusted Life Years (DALYs) and
39.0 million Year Lost due to Disability (YLDs) in 2013 which makes them the 18th leading cause of global DALYs.
Excluding mortality, skin diseases were the fourth leading cause of disability worldwide. Skin and subcutaneous disease grew
46.8% between 1990 and 2017.1 In a review of 18 prevalence studies (13 provided data specific to children), 21 to 87% of skin
diseases were reported.7 However, research efforts and funding do not match the relative disability of skin diseases.

Although most dermatological conditions do not result in death, they lead to misery and incapacitations. It has an
impact on patients’ social, physical, and emotional well-being, as well as their friends, partners, and families.8,9 Children,
in particular, experience significant discomfort and embarrassment, which leads to unnecessary absences from school.7

The impact of skin disease on patients’ lives is often overlooked by not only health policymakers but also physicians.
They were diverted to diseases that are perceived as more serious.

Factors like the Human Immunodeficiency Virus (HIV) pandemic, changing lifestyles of the societies, dislocation
from home, increasing use of industrial chemicals, global warming, and more have a role in the rise of the prevalence of
skin diseases.10 There is also a variation in disease burden when stratified by age and geographic regions. For instance,
eczema is common in developed countries while infections and infestations in developing countries.11 Pyoderma, tinea
capitis, and to a lesser extent, scabies is common in children than in adults.12 Most dermatological cases can be managed
at peripheral health units cost-effectively and sustainably, leading to significant health gains for both individual patients
and public health. Despite this, few systematic attempts have been made to develop such public-health interventions.13

In Ethiopia, a piece of studies reported a high prevalence of skin disorders among primary school children. There is
also an outbreak of skin disease scabies in different parts of North Shoa zone14 and cold extreme weather condition in
Debre Berhan town which makes children more likely to develop skin diseases.15 Despite this, no study regarding the
pattern of skin diseases among children in Debre Berhan town, Ethiopia has been carried out. Hence, this study was
designed to determine the prevalence of skin diseases among primary-school children in Debre Berhan town and to
describe their association with various factors.

Methods
Study Design, Area and Period
An institutional-based cross-sectional study was conducted among primary school children in Debre Berhan town, North Shoa
zone, Amhara National Regional State fromMay 1 to 30, 2018. Debre Berhan town is located 130km from Addis Ababa, the
capital city of Ethiopia. The town has an elevation of 2840 meters, which makes it the highest town of this size in Africa. It is
one of the coolest cities found in the subtropical zone of Ethiopia. The town has a typical subtropical highland climate. The
average annual temperature of the town during the day and night hours is 20.7 °C and 8.2 °C respectively with precipitation of
964mm. In this town, the total estimated number of children who are joined from grade 4 to grade 8 is 8429, and there are 9
governmental and 7 private primary schools that provide service up to grade 8 at that time.

Study Participants
Children from grade 4–8 both in governmental and private primary schools, present in school during the data collection
period, and those long term residents of the study area (at least six months) were included in the study. Children aged
greater than or equal to 18 years, those who were mentally ill and unable to hear were excluded from the study.

Sample Size Determination and Sampling Technique
The sample size was determined based on the single population proportion formula using a 95% CI, 5% margin of error,
and an assumption that 80.4% of schoolchildren in Debre Berhan town will have one or more skin diseases,16 a 10% non-
response rate and 1.5 design effects. A total sample size of 402 children was required.
A Multistage stratified random sampling technique was applied to select the study participants. First, we obtained a list of
all Primary Schools which provide service up to grade 8 in Debre Berhan town. Then, using simple random sampling two
governmental and one private school were selected. Stratification was done by their grade level (Grade 4, 5, 6, 7, and 8)
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via considering all these three selected schools as one and allocate the sample size proportionally to each stratum. Finally,
students (study subjects) were selected by simple random sampling from each stratum.

Study Variables
The dependent variable was skin disease and independent variables were socio-demographic characteristics (gender, area
of residence, father’s educational status, mother’s educational status, child’s grade, age of the child, parent’s occupation,
parent’s marital status, a child live with), medical history, and hygiene and sanitary conditions.

Operational/Term Definitions
Skin disease: A condition or disorder of the skin having sign and symptoms which is clinically recognized by the
physician or confirmed by laboratory examination.
Personal hygiene: Considered as good if a child wash hair at least once per week for female and two times a week for
male, take a shower at least four times per month by using soap, wash their hand and face at least one times per day by
soap and wear one cloth without washing at most one week.
Body Mass Index (BMI): Categorized as underweight (<18.5kg/m2), healthy weight (18.5–24.9 kg/m2), overweight (25–
29.9 kg/m2) and obese (30.0 kg/m2 and above).
Trauma: Injuries/accidents to the skin anywhere on the body surface that result in bruising, puncture wounds, laceration,
abrasion, avulsion, or burn wounds.

Data Collection Procedure
A self-administered, semi-structured questionnaire was designed by the researchers after a thorough review of several
pieces of literature. The questionnaire was distributed to each selected student to be answered by their parents. Verbal
assent was obtained from the children, who were asked to bring written informed consent from their parents for
participation in the study. Then for the students who returned with written informed consent and completed responses,
an interviewer-administered questionnaire was administered by graduate public health officers and the consultant
dermatologist clinically examines the exposed parts of the body in a well-illuminated private class to document the
findings. Laboratory confirmation was used only if the diagnosis was doubtful. Only ten samples by skin rubbing and
four samples by hair plucking were obtained to be placed in a potassium hydroxide (KOH) solution and analyzed under
a microscope.

Data Analysis and Presentation
Data were entered in Epi Info version 3.5.1 and analyzed using SPSS software, version 20.0. Descriptive statistics were
used to determine the magnitudes of events in the study. Categorical variables were summarized as numbers and
percentages to be displayed by using frequency tables and graphs, whereas continuous variables were presented as
mean/median and standard deviations/ inter quartile range based on the distribution of the data. Logistic regression was
employed; crude and adjusted odds ratios were computed to identify determinants of skin disease. A p-value of ≤0.2 was
used to select variables for multi-variable regression and on multi-variable regression p-value <0.05 with 95%
Confidence Interval (CI) was set as statistical significant.

Result
Socio-Demographic Status
A total of 402 students spread across the three selected schools were recruited for the survey, of which 387 students
eventually participated, giving a response rate of 96.3%. The number of students from governmental and private schools
was 306 (79.1%) and 81 (20.9%) respectively. The mean age (± SD) of the children was 13.37 (±1.83) years. The mean
family size was 4.8 ± 1.49 with 71.3% of them having a family size of less than or equal to five. Table 1 shows all of the
socio-demographic characteristics (Table 1).
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Table 1 Socio-Demographic Characteristics of the Primary Schoolchildren in Debre Berhan Town, North
Shoa, 2018

Variable Category Frequency (n) Percent (%)

Sex Male 172 44.4

Female 215 55.6

Age 9–14 271 70

15–17 116 30

Residence Urban 318 82.2

Rural 69 17.8

Parents marital status Married 279 72.1

Widowed 51 13.2

Divorced 57 14.7

The child lives with Parents 269 69.5

Mother only 60 15.5

Father only 20 5.2

Mother and stepfather 10 2.6

Grandparent 16 4.1

Others 12 3.0

Mother’s education No formal education 77 20.8

Primary school 123 33.2

Secondary school 88 23.8

Above secondary 82 22.2

Father’s education No formal education 46 13.5

Primary school 98 28.9

Secondary school 65 19.2

Above secondary 131 38.6

Mother’s occupation Housewife 110 29.7

Private employee 26 7

Government employee 81 21.9

Merchant 60 16.2

Farmer 55 14.9

Daily labor 30 8.1

Handicraft 8 2.1

(Continued)
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Hygiene and Sanitary Condition
One hundred four (27%) children share clothes and towels with their families. Of 387 children, 214 (55.3%) wore
closed shoes and 28 (7.2%) were barefoot. The majority, 244 (63%) and 214 (52.2%) of children take a shower four
times per month and wash their hair once per week respectively. A total of 317 children (82%) use soap while washing
their hands and face. Domestic animals were found in 251 (64.9%) of children’s houses, with 140 (55.7%) of children
having close contact with them. Domestic animal waste was dumped on an open field in 54 (21.4%) of the children’s
houses.

Medical History
Ninety-one children (23.5%) have a family member who suffered from skin disease currently and in the past 1 year and
109 (28.2%) of children were suffered from skin disease before. A total of 138 children (35.7%) got trauma in the last
month; of these 58 (42%) were lacerations. Of 387 children, 285 (73.6%) uses any cosmetics among them 181 (63.7%)
were females. Regarding their BMI status, 71 (18.3%), 299 (77.3%), and 17 (4.4%) children were categorized as
underweight, healthy weight, and overweight. A family of 189 children has health insurance.

Prevalence of Skin Disease
The prevalence of skin disease was 61.2% (95% CI: 56.4–66.1). The most common skin disease categories were dandruff
91 (38.4%), followed by pityriasis Alba 82 (34.6%), and any type of dermatitis 39 (16.5%) (Table 2).

Table 1 (Continued).

Variable Category Frequency (n) Percent (%)

Father’s occupation Private employee 40 11.8

Government employee 142 41.8

Merchant 48 14.1

Farmer 63 18.5

Handicraft 7 2.1

Daily labor 25 7.4

Overage 8 2.4

Animal husbandry 7 2.1

Table 2 Distribution of Skin Disease Among These Primary Schoolchildren
Who Suffered from Skin Disease in Debre Berhan Town, North Shoa, 2018

Skin Disease Frequency Percent with 95% CI

Dandruff 91 38.4 (32.2–44.6)

Pityriasis alba 82 34.6 (28.6–40.7)

Dermatitis 39 16.5 (11.8–21.2)

Scabies 38 16 (11.3–20.7)

Tinea capitis 28 11.8 (7.7–15.9)

(Continued)
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Associated Factors of Skin Disease
In the bivariable logistic regression residence, father’s occupation, the child lives with, BMI, personal hygiene, go with barefoot,
trauma in the last one month, use of any cosmetics, presence of domestic animal in the house, refuse disposal status, family
member suffered by skin disease currently or in the last one year, exchange of clothes and towels to the other family member,
previous history of skin disease and presence of health insurance for the family was statistically associated with skin disease at
a p-value of≤0.2. However, in multivariable logistic regression; the occupation of the father being a farmer (AOR: 4.21, 95%CI:
1.06–16.63), the bad personal hygiene (AOR: 1.78, 95% CI: 1.03–4.38), previous history of skin disease (AOR: 2.74, 95% CI:
1.41–5.30), exchange of clothes and towels to other familymembers (AOR: 1.50, 95%CI: 1.09–2.85), presence trauma in the last
one month (AOR: 2.09, 95% CI: 1.18–3.72) and not the presence of health insurance for the family (AOR: 1.95, 95% CI: 1.16–
3.28) were the variables significantly associated with skin disease among the primary schoolchildren in Debre Berhan town.
Table 3 shows the variables that have a significant relationship with the occurrence of skin disease in both bivariable and
multivariable logistic regression (Table 3).

Table 2 (Continued).

Skin Disease Frequency Percent with 95% CI

Acne 20 8.4 (4.9–11.9)

Scare 17 7.2 (3.9–10.5)

Pityriasis versicolor 15 6.3 (3.2–9.4)

Wart 11 4.6 (1.9–7.3)

Tinea pedis 10 4.2 (1.7–6.8)

Melasma 10 4.2 (1.7–6.8)

Folliculitis 7 3 (0.8–5.2)

Skin lump 7 3 (0.8–5.2)

Impetigo 4 1.7 (0.1–3.3)

Tinea unguium 4 1.7 (0.1–3.3)

Tungiasis 3 1.3 (0.0–2.7)

Drug eruption 2 0.8 (0.0–2.0)

Table 3 Factors Associated with Skin Disease Among Primary Schoolchildren in Debre Berhan Town, North Shoa, 2018

Variable Skin Disease Crude Odds Ratio
COR (95% CI)

Adjusted Odds Ratio
AOR (95% CI)

Yes, n (%) No, n (%)

Residence

Urban 189(59.4) 129(40.6) 1 1

Rural 48(69.6) 21(30.4) 1.56(0.89–2.73) 0.47 (0.14–1.54)

Father’s occupation

Private employee 20(50) 20(50) 1 1

Government employee 89(62.7) 53(37.3) 1.68(0.83–3.41) 1.91(0.85–4.30)

Merchant 31(64.6) 17(35.4) 1.82(0.77–4.29) 2.00(0.74–5.42)

(Continued)
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Table 3 (Continued).

Variable Skin Disease Crude Odds Ratio
COR (95% CI)

Adjusted Odds Ratio
AOR (95% CI)

Yes, n (%) No, n (%)

Farmer 46(73) 17(27) 2.71(1.18–6.22) 4.21(1.06–16.63)*

Handicraft 3(42.8) 4(57.2) 0.75(0.15–3.79) 0.92(0.15–5.64)

Daily labor 17(68) 8(32) 2.13(0.75–6.04) 2.11(0.58–7.67)

Overage 1(12.5) 7(87.5) 0.14(0.02–1.27) 0.08(0.01–1.19)

Animal husbandry 2(28.6) 5(71.4) 0.40(0.07–2.31) 0.50(0.06–4.39)

The child lives with

Parent 161(59.8) 108(40.4) 1 1

Only mother 37(61.7) 23(38.3) 1.08(0.60–1.92) 0.84(0.26–2.78)

Only father 16(80) 4(20) 2.68(0.87–8.24) 1.90(0.49–8.33)

Mother and step father 8(80) 2(20) 2.68(0.56–12.88) 11.19(0.82–98.6)

Grand parent 9(56.3) 7(43.7) 0.86(0.31–2.39) 0.88(0.21–3.70)

Others− - 6(50) 6(50) 0.67(0.21–2.14) 1.44(0.30–7.00)

BMI category

Under weight 27(38) 44(62) 1 1

Healthy weight 121(40.5) 178(59.5) 0.90(0.50–1.54) 0.92(0.46–1.83)

Overweight 2(13.3) 15(86.7) 4.60(0.98–21.71) 4.43(0.65–30.18)

Personal hygiene

Good 194(58.9) 135(41.1) 1 1

Bad 43(74.1) 15(25.9) 1.99(1.06–3.74) 1.78(1.03–4.38)*

Go with barefoot

Yes 22(78.6) 6(21.4) 2.46(0.97–6.21) 1.16(0.37–3.68)

No 215(59.9) 144(40.1) 1 1

Trauma in the last one month

Yes 104(75.4) 34(24.6) 2.67(1.68–4.23) 2.09(1.18–3.72)*

No 133(53.4) 116(46.6) 1 1

Use of any cosmetics

Yes 185(64.9) 100(35.1) 1.78(1.13–2.81) 1.06(0.59–1.91)

No 52(51) 50(49) 1 1

Presence of domestic animal in the house

Yes 165(65.7) 86(34.3) 1.71(1.11–2.61) 0.78(0.43–1.40)

No 72(52.9) 64(47.1) 1 1

Refuse disposal status

(Continued)
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Discussion
The overall aim of this study was to investigate the prevalence of skin disease and its associated factors among primary
schoolchildren in Debre Berhan town, North Shoa, Ethiopia. Accordingly, the prevalence of any skin disorder was 61.2%
(95% CI: 56.4–66.1). Dandruff, pityriasis alba, dermatitis, and scabies were the first four prevalent skin disorders
discovered. The following factors: occupation of the father being a farmer, bad personal hygiene, previous history of
skin disease, exchange of clothes and towels with other family members, presence of trauma in the last one month, and
not the presence of health insurance for the family were identified as significant predictors of skin diseases.

The point prevalence of any skin disorder in this study is comparable to that of a previous study conducted among
primary schoolchildren in the Illubabor zone (58.3%) and India (59.3%),17,18 but less than that of a study among
schoolchildren in rural Ethiopia (80.4%).16 It might be due to the previous study being done totally among rural students
who will have a high risk of developing skin disease.

The overall prevalence of skin disease in comparable studies done elsewhere in the Anand district of India (15.41%),
Upper Egypt (86.93%), Nigeria (39.6%), Iraq (40.9%), and North India in Lucknow (42.3%) has shown a different
finding from this study.2,19–22 Different reasons may justify this considerable variation in the prevalence of skin disease.
The possible justification will be the difference in the socio-economic status of the population and the place where
information was gathered. Unlike the current study, some previous studies were conducted in countries with high and
middle-income economy in which there are somewhat better health care system and service utilization than low-income
countries like Ethiopia.23,24 Other important reasons might include the non-uniformity in sample size, study design,
diagnostic criteria, and disease definition. For instance, in a study from Upper Egypt, data were collected for two years,
from December 1994 to December 1996, resulting in a high prevalence of the illness because skin disease usually does
not result in death and has no a short recovery time.

Table 3 (Continued).

Variable Skin Disease Crude Odds Ratio
COR (95% CI)

Adjusted Odds Ratio
AOR (95% CI)

Yes, n (%) No, n (%)

Open field 45(54.2) 38(45.8) 0.69(0.42–1.13) 0.47(0.24–1.02)

Pit & municipality service 192(63.2) 112(36.8) 1 1

Family member suffered by skin disease currently or in the past 1 year

Yes 71(78) 20(22) 2.78(1.61–4.80) 1.60 (0.80–3.19)

No 166(56.1) 130(43.9) 1 1

Exchange of clothes and towels to the other family member

Yes 78(73.6) 28(26.4) 2.14(1.30–3.50) 1.50 (1.09–2.85)*

No 159(56.5) 122(43.5) 1 1

Previous history of skin disease

Yes 89(81.6) 20(18.4) 3.91(2.28–6.70) 2.74 (1.41–5.30)*

No 148(53.2) 130(46.8) 1 1

Health insurance for the family

Yes 107(56.6) 82(43.4) 1 1

No 130(65.7) 68(34.3) 1.47(0.97–2.21) 1.95(1.16–3.28)*

Note: Bold and * (statistically significant at alpha = 0.05).
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Many studies have found that infectious skin diseases are the most common findings among schoolchildren,16,17,19,20,22

which is consistent with our findings. In contrast to our study findings, some research indicates that noninfectious and non-
transmissible skin diseases are common.2,21,25 Possibly, it will be justified as this study was conducted on the area which has
low social class, low treatment-seeking behavior, and bad hygienic habit which results in a high prevalence of infectious skin
diseases than that of the noninfectious one. It will have an implication those health extension workers who are the main
health personnel visiting these children within the community should get training about the diagnosis and management of
these skin disorders. It will also use as a gate to incorporate problems relating to skin diseases in Integrated Management of
Newborn and Childhood Illness (IMNCI) and other programs.

Similar to that of the study in Nigeria,20 in our study, previous history of skin disease and personal hygiene were
significantly associated; and BMI, age, parental education, and occupation of the mother were not significantly associated
with the presence of skin disorders. In contrast, parental education showed a statistically significant association in a study
from north India, Iraq, Chennai India, and Nigeria.17,21,22,26 This might be because schoolchildren above nine years of
age perform most of their daily self-care and hygienic activities independently, while those below nine years of age
depends on their parents for most of their hygiene and grooming activities, and the participants in this study were
children above nine years of age.

The odd of skin disorder was higher in children whose father is farmer when compared to those whose father is
private employee. The prevalence of skin disease was also higher in children who share towels/cloth with other family
members and have poor personal hygiene. In line with our study finding, another study also found a significant
association of skin disease with parents’ occupation, poor personal hygiene, and sharing of cloth/bed.18 This could be
partly explained by children from farmer family will have long-term exposure to outdoor environmental conditions,
repeated contact with chemicals from plants, pesticides, and herbicides, and no better opportunity for personal and
environmental sanitation.

Community-based health insurance (CBHI) membership is found to be one of the significant factors that affect the
development of skin disease in this study. Accordingly, those schoolchildren from a family who are not members of
CBHI have a higher odd of developing skin disease. It might be due to the fact that CBHI improves access to healthcare
in turn it results in the improvement of health-seeking behavior. For instance, a study conducted in North-West Ethiopia
reveals that health services utilization among insured households with CBHI was higher.27 Since it has an effect on
health-seeking behavior and members undergo prevention practice and early treatment, being a member of CBHI may
also decrease the prevalence of skin disease among schoolchildren.

Limitations of the Study
The following limitations should be considered while interpreting the result of this study. First, the cross-sectional nature
of the study will underestimate the burden of the disease since point prevalence studies often miss diseases of short
duration. Second, social desirability bias will be there with potential over-reporting of favorable behaviors regarding
hygienic practice, for which controlling was difficult. The wealth index, which will be the main factor in developing skin
disorders,28 was not also assessed in this study.

Conclusion and Recommendation
The study concludes that the point prevalence of skin disorder is alarmingly high and the most common type of skin
disorder found in this study was dandruff followed by pityriasis alba and dermatitis. Occupation of the father being
a farmer, bad personal hygiene, previous history of skin disease, exchange of clothes and towels with other family
members, presence of trauma in the last one month, and not the presence of health insurance for the family were the
significantly associated with skin disease among the primary children in Debre Berhan town. So, preventive and curative
health services should be provided for these schoolchildren in Debre Berhan town by improving school health programs
to achieve a considerable reduction in the prevalence of skin disorders. With regard to students’ personal hygiene,
teachers should fulfill their responsibility of monitoring students’ hygiene daily in the classroom or in the queue. It is also
better to strengthen the national capacity to scale up health insurance coverage in the community. Further large scale
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studies with a strong design and large sample size should be done on both pre-schoolchildren and schoolchildren to
assess the overall prevalence of skin disease and its associated factors.

Abbreviations
AOR, adjusted odds ratio; BMI, body mass index; CBHI, community-based health insurance; CI, confidence interval;
COR, crude odds ratio; DALYs, disability-adjusted life year; HIV, human immunodeficiency virus; IMNCI, Integrated
Management of Newborn and Childhood Illness; KOH, potassium hydroxide; YLD, years lost due to disability.
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