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Background: Hand washing with soap and water reduces the risk of diarrheal episode by 28–48% and acute respiratory infection by 20–50%. However, there is limited evidence on hand washing practices among students in Eastern Ethiopia, particularly in Harari town. Therefore, this study aimed to determine hand washing practice among primary school students and associated factors in Harar town, Eastern Ethiopia.

Methods: An institution-based cross-sectional study was applied among 670 students in Harar town from June 1 to 30, 2021. A multi-stage sampling was employed; 6 out of 20 schools were selected through simple random sampling, while eligible children from each school was selected by probability proportional to size sampling method. Data were collected using a pre-tested questionnaire with a face-to-face interview technique and via observation. The data were analyzed using SPSS software version 23. Binary and mult-variable analysis were used to determine the association between factors and outcome variable. Finally, a p-value of < 0.05 was considered to declare a statistically significant association.

Results: A total of 670 participants were included in the study, of which 248 (37.0%) had washed their hands [95% CI: 33.3–40.06]. Being in grade 8 Adjusted Odd Ratio[AOR = 4.9; 95% Confidence Interval (CI): 2.28–10.52], living in an urban area [AOR = 3.49; 95% CI: 1.29–9.40], having role models (parents [AOR = 4.41; 95% CI: 1.79–10.86], teachers [AOR = 3.69; 95% CI: 1.39–8.81], and health professionals [AOR = 3.17, 95% CI: 1.17–8.63]), availability of hand washing facility [AOR = 3.62; 95% CI: 1.57–8.34], access to soap and water [AOR = 2.89; 95% CI: 1.39–5.98] and being membership of water sanitation and hygiene (WASH) club [AOR = 2.39; 95% CI: 1.41–4.03] were found to be significantly associated with hand washing practice.

Conclusions: The current study found that nearly a third of students practiced proper hand washing. Hand washing practice was influenced by students' grade level, residence, referents (role models for hand washing), presence of a hand washing facility, access to water and soap, and membership of WASH club. Therefore, the finding revealed that there is a need to improve hand-washing practices in schools by concerned agencies.
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Introduction

Handwashing with soap is a specific action of hand hygiene that involves the use of soap and water to physically remove dirt, organic material, and microorganisms from hands (1). It is recognized and accepted as a low-cost and effective technique for preventing communicable diseases (2). Research suggests that handwashing with soap can reduce diarrheal episodes by 28 to 47% and can reduce acute respiratory infections, such as pneumonia, by 20 to 50% (3–8). Handwashing can also limit disease outbreaks, such as cholera and Ebola, and reduce healthcare-associated infections by more than 50% (9). Moreover, Global Handwashing Day was dedicated to increasing awareness and understanding of the importance of hand washing with soap at a critical time as an effective and affordable way to prevent diseases (2).

School-aged children in developing countries do not usually engage in hand washing practice at critical times, such as after using the toilet, before eating, and before cooking the food (10, 11). In addition, due to the close proximity of children in schools and child care settings, there is a high risk of the spread of infectious diseases. However, less than 5% of the population in developing countries still practices hand washing (12). Therefore, to protect the health and well-being of children, it is important to prevent infectious diseases such as diarrhea, pneumonia, and other communicable diseases (13, 14). However, about 400 million children are infected with worms as a result of poor hand washing practices (15).

Furthermore, proper hand washing contributes to improve the learning and teaching processes by reducing absenteeism due to illness, for instance, about 45, 40, 35, 27, and 20% of school absenteeism is reported in China, Egypt, Kenya, Philippines, and Colombia, respectively (16). About 443 million school days are lost each year due to water-related illnesses, making it a leading factor in school absenteeism in the developing world (2). Although national initiatives through the school WASH program have been implemented to improve the hygiene status of schools and enhance the handwashing practices of students (17), more robust and better-designed interventions are needed to increase student hand washing practices.

Moreover, adequate water supply and hygiene conditions are low in many schools in Ethiopia. Besides these problems, there is limited evidence regarding handwashing among schoolchildren. Similarly, there is no regular supervision and adequate hand-washing facilities in most schools, which can increase the risk of disease transmission. Besides these problems, there is limited evidence regarding handwashing practices in Ethiopia, including Harar town. Therefore, this study aimed to determine hand washing practice among primary school students and associated factors in Harar town, eastern Ethiopia.



Materials and methods


Study setting, design and period

An institution-based quantitative cross-sectional study was conducted in Harari regional state, Harar town, eastern Ethiopia from June 1 to June 30, 2021. The town is located in 526 km away, toward the east of Addis Ababa, the capital city of Ethiopia. Administratively, it is divided into 19 kebeles (the lowest administrative division in the country). The average temperature of the town is 23°C, with an estimated area of 334 square kilometers. According to the 2007 census of Ethiopia, the Harari region had a total estimated population of 183,415 people, of which 92,316 were men and 91,099 were women (18). In this town, there are 20 public primary schools. These public primary schools provide education for about 7,661 students in Harar town and nearby rural areas in the 2020/21 academic year.



Source and study population

All students registered in primary schools in Harar town in the 2021 academic year were a source population. All students attending grades 5–8 in selected schools in Harar town during the 2021 academic year were study population.



Inclusion and exclusion criteria

All students from grades 5–8 from selected public primary schools who were registered and attending class during data collection were included in the study. Students with speech and hearing impairments, learning disabilities, and those taking night classes were excluded from the study.



Sample size determination

The required sample size was calculated by using a single population proportion formula as follows by considering a previous prevalence of P = 28.1%, the proportion of primary school students who practice proper hand washing practices in Ethiopia (19).
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Where N is the required minimum sample size, Z is the value at 95% confidence intervals (1.96), and the margin of error is 5%. A design effect of two was considered. By considering the non-response rate (10%), a total sample size of 682 participants were included in this study.



Sampling procedure and technique

A multi-stage sampling procedure was employed to select study participants. In the first stage, 6 out of 20 primary schools were selected through random sampling, while eligible children from each school was selected by probability proportional to size sampling method by using the following formula: ni = n * Ni/N; ni – required sample size from each grade, n–total calculated sample size, Ni – total number of students in each grade and N–total number of students of in 6 primary schools. Among 682 selected; 173, 192, 142, 60, 38 and 77 students were selected from Aboker, Ras Mekonnen, Model N°1, Shenkor, Kelad amba N°1 and Jegnoch school respectively). A list of students served as a sampling frame, and study participants were selected using a table of random numbers (Figure 1).


[image: Figure 1]
FIGURE 1
 A schematic presentation of sampling procedure for the study to assess magnitude of hand washing practice among primary school children and associated factors in Harar town, eastern Ethiopia, 2021.




Data collection methods

A pre-tested questionnaire, a face-to-face interview technique, and an observational checklist were used to collect data. Prior to data collection, training was given for data collators on the objective, tools, ethics, and techniques of data collection for the study. The questionnaire was adapted from different literature (19–21) and the WHO survey of school WASH programs. The English version of the questionnaire was translated into Amharic and Afan Oromo (the local language of the study participants). The questionnaire consisted of five parts enquiring about students' hand washing practices and associated factors. The first part includes socio-demographic information about the students and parents. This part of the study consists of age, sex, grade, residence, educational level of parents, and occupation of parents. The second part is about knowledge and attitude. The third part is about social factors (such as important referents and sources of information). The fourth part is about personal factors and the fifth part is about facility-level factors (including availability and accessibility of soap, water, and hand-washing facilities).



Study variables

The dependent variable for this study was hand washing practice, while socio-demographic factors (such as age, gender, grade, residence, parents' educational status, and parents' occupation), knowledge and attitude, social factors (such as important referents (role models) and sources of information), personal factors, facility-level factors (such as availability and accessibility of soap and water), and facility-level factors (such as availability and accessibility of soap and water) were independent variables.



Operational definitions

Hand washing at a critical time: includes washing hands before preparing food, before having a meal, after eating, and after visiting the rest room (22).

To assess the level of hand washing practices, respondents were asked 7 questions, and those who scored mean or above on practice questions were considered to have proper practices, and those who scored less than mean were considered to have improper practices (19, 23, 24).

Hand washing knowledge was assessed based on 8 questions. Those who scored mean or above were classified as having good knowledge, and those who scored less than mean were classified as having poor knowledge (20, 21). To assess attitudes toward hand washing, respondents were asked 4 attitude questions with 5-scale Likert items. Those study participants who scored mean or above on the attitude questions were considered to have a positive attitude toward hand washing practice, and those who scored less than the mean were classified as having a negative attitude (23, 25).

Hygiene facility: School hygiene status was assessed by combining three hygiene facilities in schools (access to water, soap, and hand washing station). Schools that had all three facilities were categorized as offering basic hygiene services, while those with only two facilities (hand washing station with water but no soap available) were categorized as offering limited services, and schools without any hand washing stations or water at the time of data collection were categorized as offering no hygiene services (26).



Data quality control

Before data collection, the tool was pre-tested on 5% of the sample in Sabian primary school in Dire Dawa to check its validity. Based on the findings from the pretest, the data collection tool was revised, edited, and the necessary corrections were made before actual data collection. Either the Amharic and Afan Oromo version of the questionnaire was interviewed based on the preference of the respondents. Two-day training was given for data collectors and supervisors on the objectives, confidentiality of Information, and data collection techniques of the study. Follow-up and supervision of data collectors was done during data collection. The filled questionnaire was checked for completeness and consistency of response by two trained supervisors on a daily basis.



Data processing and analysis

The data was coded, edited, cleaned, and entered into Epi-Data 4.6.1, then exported to SPSS 23 for data analysis. A descriptive statistical analysis was used to describe the characteristics of study participants using frequency and tables. Crude and adjusted odds ratios were computed using logistic regression to identify the association between outcome variable and factors. The model's goodness of fit was checked by using the Hosmer-Lemeshow statistic test. Multicollinearity among independent variables was checked using the variance inflation factor and tolerance test. The odds ratio and 95% confidence interval were used to determine the direction and strength of the statistical association. Finally, a p-value < 0.05 was considered to declare statistically significant association.




Results


Socio-demographic characteristics of respondents

Out of 682 study participants, 670 participated in this study with a response rate of 98.3%. Of the total participants, 185 (27.6%), 149 (22.2), 192 (28.7%) and 144 (21.5%) were from grade 5, grade 6, grade 7 and grade 8 respectively. Furthermore, more than 381 (56.9%) study participants were females and majority 555 (82.7%) were urban residents. The mean age of the study participants was 14.05 years (SD = 1.70) (Table 1).


TABLE 1 Socio-demographic characteristics of primary school children in Harar town, eastern Ethiopia 2021(n = 670).
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Hand washing practice among students

Of total study participants, nearly a third 248 (37.0%, 95% CI (33.3–40.06), had good hand washing practice. The majority (85.1%) of students had washed their hands in the morning of interview day. Among total respondents, 349 (52.1%) and 193 (28.3%) had used only plain water and water with soap to wash their hands, respectively. About 351 (52.4%) and 151 (22.5%) spent less than 20 seconds for washing their hands at a time and didn't know how long to wash their hands at a time, respectively (Table 2).


TABLE 2 Hand washing practice of primary school children in Harar town, eastern Ethiopia 2021(n = 670).

[image: Table 2]



Students' knowledge and attitude about hand washing practice

The current study revealed that more than half, 413 (61.6%) of students had good knowledge about hand washing practice. Furthermore, about two-thirds 446 (66.6%) of students had a positive attitude (Table 3).


TABLE 3 Students' knowledge and attitude about hand washing practice in Harar town, eastern Ethiopia 2021(n = 670).
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Personal level factors about hand washing practice

The majority 516 (77.0%) of the study participants had reported that the benefit of hand washing is for disease prevention, while 17 (2.5%), 54 (8.1%) 83 (12.4%) mentioned that as they wash their hands to remove bad smell, to remove dirties and to clean hands respectively. Moreover, forgetfulness is the main reported reason for not washing their hands (Figure 2).


[image: Figure 2]
FIGURE 2
 Reported reasons for not washing hands in Harar town, eastern Ethiopia 2021.




Availability of hand washing facilities

Based on the observational finding, five out of six schools had hand washing facilities in their compound within walking distance. About four schools had provided water, but none of the schools had soap for hand washing. Regarding school hygiene facilities, only five schools fulfilled criteria for limited hygiene facilities, but none of the schools fulfilled criteria for basic hygiene facilities (Table 4).


TABLE 4 Availability of hand washing facilities in primary schools in Harar town, eastern Ethiopia 2021.
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Social level factors (information level factors) of hand washing practice

Regarding information about hand washing, nearly three-quarter (73.6%) of students reported that they had heard information from television, which is the main source of information mentioned by students. Furthermore, 292 (43.6%) study participants reported that parents were their role models to wash hands soap (Table 5).


TABLE 5 Social level factors (information level factors) of children in primary school in Harar town, eastern Ethiopia 2021(n = 670).
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Factors associated with hand washing practice

A bivariate logistic regression analysis identified a significant association between the proper hand washing practice and grade of the respondents, sex, residence, educational level of mother, having referents (role model person) as parents, teachers, and health professionals, presence of a hand washing facility in a student's home, availability of water and soap for hand washing at home, and availability of a WASH club in school; being a member of the WASH club, and knowledge of participants.

The multi-variable regression shows that the odds of hand washing practices among students in grade eight were 4.9 times higher compared to grade five (AOR = 4.9, 95% CI: 2.28–10.52). Place of residence is a significant predictor of proper hand washing practice, whereby the odds of hand washing practice among students of urban residents was 3.5 times higher compared to their counterparts [AOR = 3.49, 95% CI: 1.29–9.40]. Respondents whose referents were parents, teachers, and health professionals were more likely to practice proper hand washing compared to those whose referents were friends [AOR = 4.41, 95% CI: 1.79–10.86], [AOR = 3.69, 95% CI: 1.39–8.81] and [AOR = 3.17, 95% CI: 1.17–8.63], respectively.

The findings of our study revealed that the odds of hand washing practice were 3.62 times higher among students who had a hand washing facility in their home compared to their counterparts [AOR = 3.62, 95% CI: 1.57–8.34]. Regular access to soap and water at a student's home is also significantly associated with proper hand washing practice, whereby students who had access to soap and water at home were about 2.9 times more likely to practice proper hand washing [AOR 2.89, 95% CI: 1.39–5.98]. Students who were members of the WASH club had 2.4 times higher chances of proper hand washing practice compared to their counterparts [AOR = 2.39, 95% CI: 1.41–4.03] (Table 6).


TABLE 6 Factors associated with hand washing practice among primary school students in Harar town, eastern Ethiopia 2021(n = 670).
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Discussion

Hand washing is remarkably essential for controlling infections, and schools are considered the right place to initiate this practice, starting from in childhood. The result of this study revealed that nearly thirds (37.0% [95% CI: 33.3–40.06]) of students practiced proper hand washing in primary schools in Harar Town, eastern Ethiopia.

The finding of our study was a bit higher than other studies conducted in Wolaita zone, Ethiopia, which was (28.1%) (19), Arbaminch town, Ethiopia, which was (22.3%) (20) and Sebata town, Ethiopia, which was (32.8%) (21). The finding from our study was in line with a study conducted in Colombia, which found that (33.6%) (27). However, it was a slightly lower proportion compared to studies conducted in India, which was (44.19%) (28) and in Wuhan, China, which was 42.05% (29). The possible reasons for this variation in proportion might be the results of socio-demographic, economic, and behavioral differences; increased access to hand washing facilities both in schools and homes; and many promotion activities and facility provision regarding the effectiveness of hand washing in COVID-19 prevention in the study area.

Findings from our study indicated that students in grade eight were 4.9 times more likely to practice proper hand washing practices compared to students in grade five. This finding was agreed with other studies conducted in Ethiopia (19, 21). The possible reason for this may be the fact that students could learn as their age is increasing and are more likely to practice what they learned. Higher grades have a positive impact on students' hand washing practice. The result from our study found that urban students were 3.5 times more likely to practice hand washing compared to students from rural residences. This was consistent with studies conducted in Ethiopia and Bangladesh (19, 20, 30) indicated that students from urban residences were more likely to practice proper hand washing. This may be due to behavioral differences among rural and urban residents and also to inadequate provision of facilities like water and soap. The presence of hand washing facilities and household level status issues is also agreed with studies conducted in other countries (19, 20). However, WHO recommends that both rural and urban settings should be targeted for hand washing practice intervention with similar emphasis.

In our study, students' having a referent (role model) as parents, teachers, or health professionals for hand washing was significantly associated with hand washing practice, whereby students whose referents were parents were 4.41 times, teachers were 3.69 times and health professionals were 3.17 more likely to practice proper hand washing compared to friends. This finding is similar to the findings of other studies conducted in Ethiopia and Indonesia (19, 20, 31). This could be due to the close monitoring of students by health professionals, parents, and teachers as a result of the COVID-19 pandemic.

The findings of our study showed that having a hand washing facility was found to be statistically significant with hand washing practice, whereby respondents who had a hand washing facility in their home were 3.62 times more likely to practice hand washing compared to their counterparts. This finding is consistent with the findings of studies conducted in Ethiopia, Vietnam and Peru (19, 32, 33), which mentioned that having a hand washing facility triggers students to wash their hands. Similarly, the results of our study found that the availability of water and soap showed a statistically significant association, with those students who had access to water and soap at home being 2.9 times more likely to practice hand washing compared with those who had no access to water and soap for hand washing. This is consistent with studies conducted in Ethiopia, Bangladesh and Columbia (20, 27, 34), which reported that the presence of water and soap showed a strong statistical association with a higher prevalence of hand washing practice. This may be due to the fact that the availability of hand-washing facilities motivates the students to wash their hands at critical moments. However, hand washing with soap was listed as one of three key behaviors in the global water supply and sanitation assessment report of 2000 by WHO that are of greatest likely benefit to health (35). The results from this study showed a low proportion of proper hand washing practice among primary students; this will increase the risk of the COVID-19 pandemic. Therefore, adequate hygiene facility provision for school children should be given emphasis to limit the COVID-19 outbreak and communicable diseases.

Findings from our study showed that being a member of a water, sanitation, and hygiene club (WASH Club) was found to be a statistically significant association with hand washing with soap. Students who were members of the school WASH club were more likely to practice proper hand washing compared to their counterparts. This is similar to a study conducted in Zimbabwe (36). This may be due to students in the WASH club receiving some training pertaining to hygiene practices in general and hand washing practices in particular as a member of the club.


Limitation of the study

The limitation of this study was it might not indicate cause and effect relationship, due to the nature of cross-sectional study design. Moreover, there might be social desirability bias (over reporting of proper hand washing practice), since the finding was based on self-reported responses of study participants. Consistently, the results from this study may not be generalized to students in other districts or other cultural contexts.




Conclusions and recommendations

The current study found that nearly a third of students practiced proper hand washing. The study found a statistical association between hand washing practices and students' grade level, residence, referents (role models) for hand washing, the presence of a hand washing facility, access to water and soap, and membership of the school WASH club. Furthermore, the study found that access to soap and water is needed and was seen as a constraint to proper hand washing practice. Therefore, the current study revealed that there is a need to take appropriate actions, such as intervention to increase hand-washing practice and to protect students from communicable diseases. Hand washing practices in schools should be improved by the regional government, such as the education and health bureaus, through providing hand washing facilities in schools.
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