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Abstract
This cross-sectional study was conducted in the district of North Bogor to find out the relationship of facilities, knowledge and
counseling to the level of behavior of the handwashing of elementary school students. This research is a quantitative study, accompanied
by observations of the availability of handwashing facilities in schools. Data characteristics, facilities, counseling, behavior and
knowledge of students were collected using a questionnaire. Three hundred fifty-five students (51.8% were male) registered in this
study. The average age of students is 10 years (73.0%). The availability of facilities such as hand washing facilities (100%), toilets
(100%), clean water (97.7%), running water (82.0%) and soap (91.3%) in schools is quite complete. The behavior of students using
soap when washing their hands (76.1%), after defecating small (88.7%), and after handling animals (82.0%). Students’ knowledge
about correct hand washing (73.8%), the exact duration of handwashing (22.8%). In the logistic regression analysis, gender, age and
counseling were not significantly related to student behavior. However, facilities (P=0.011) and knowledge (P=0.037) are related to
students’ handwashing behavior. Observation found that the availability of washbasket facilities in five schools was in good condition
and functioning normally as well as the standard operational procedures for handwashing in schools, but placed in a location that is
not visible to students. In short, students’ handwashing behavior is still lacking, especially among students who are in schools with
inadequate facilities and have less knowledge about handwashing.
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1. Introduction

Diarrheal disease and respiratory infections are major
contributors to global child mortality, estimated at around 1.7
million child deaths annually1. Transmission mainly occurs
in schools, where students are in close contact with each
other, such as classrooms in urban middle-to-lower-income
environments tend to be overcrowded because of the limited
amount of space (<2 m2/person)2. Infectious diseases are the
main cause which results in the loss of student attendance at
school, where absenteeism is associated with low academic
achievement3,4. It is estimated that hundreds of millions of
school days are lost each year globally due to diarrheal disease5.
Handwashing education and promotion are proven strategies
to reduce diarrhea and respiratory disease globally6.
Handwashing with Soap (HWWS) is one of the prevention
efforts through sanitation measures by cleaning hands and
fingers using water and soap7. Recommendations for a good
duration of wash with soap ranges from 20-40 seconds7,8.
*Author for correspondence

Washing hands with soap reduce the incidence of diarrheal
disease in children and adults9,10; protects against respiratory
infections including pneumonia10,11, H1N1 influenza12, and
worm infections13. A research in Cairo, Egypt, conducted
randomized control trials in 60 primary schools, by intervening
handwashing twice a day and given health messages through
entertainment activities to children in schools. The results of
this study show that, in the intervention group, the overall
absence caused by ILI, diarrhea, conjunctivitis, and influenza
laboratory-confirmed reduced by 40%, 30%, 67% and 50%
(p<0,0001 for each disease). Improved hand hygiene can
also improve child development and school attendance12,14.
The promotion of hand hygiene promotion has become one
of the most cost-effective interventions for the prevention of
infectious diseases15.
Hand hygiene programs implemented in schools in
various countries have yielded mixed results. Handwashing
interventions have succeeded in reducing absenteeism
associated with diseases in Egypt and China but not in rural
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Kenya and Israel12,16–18. In the study, adherence to hand hygiene
directly affects health effects, but on the other hand, it depends
on the availability of water and soap. UNICEF estimates
that more than 620 million children worldwide do not have
essential sanitation services (improved one-sex facilities) in
their schools. And more than 900 million children worldwide
do not have essential cleaning services (handwashing facilities
with water and soap) in their schools19.
The awareness of the Indonesian people to wash their
hands with soap (HWWS) has improved, recorded the results
of Basic Health Research in 2007, 2013 and 2018, showing that
the proportion of the population aged ≥ 10 years who behaved
properly hand washing in Indonesia increased from 23.2% in
2007, to 47.0% in 2013 and to 49.8% in 201820–22. In 2013 people
in the city of Bogor who behaved adequately wash their hands still
below the national rate of 42.3%. The prevalence of the diarrheal
disease in Bogor city based on being diagnosed with symptoms is
7.9%, while the diarrheal disease with diagnosis results is 4.2%20.
One effort to be able to improve the culture of washing
hands with soap is to improve student behavior through an
environmental push and educational program, including
the completeness of handwashing facilities, counseling and
behavioral formation data about the behavior of washing hands
of elementary school students in the North Bogor District
area can be valuable information for managers of local health
promotion programs for health business planning in schools.
This study aims to determine the relationship of facilities,
knowledge, and counseling with the level of handwashing
behavior of elementary school students.

2. Methods
The study design was cross-sectional. Quantitative data
collection accompanied by observations at school. Quantitative
data obtained through interviews using a structured
questionnaire consisting of questions about the availability
of facilities for washing hands, knowledge, and attitudes
of students at school. Observation aims to determine the
implementation of HWWS program policies, the availability of
facilities and handwashing materials in the school environment.
The location of this study is in five schools in the North
Bogor District, Bogor City, West Java Province, Indonesia.
The population in this study was public elementary school
students in the District of North Bogor. The sample in this
study was grade 5 students drawn from five public elementary
schools that had received information related to the HWWS
program.
The sample is calculated with the Lemeshow formula to test
the hypothesis test23. The reliability coefficient (z score) 1.96 at
the 95% confidence level, 5% error margin and the proportion
of 42.3%20. The expected value of the population proportion
14

of 51.3% were entered into the formula to determine a
minimum sample size of 320. Adjusting the nonresponse rate
to 10% gave a total sample size of 355. Sample selection by
simple random sampling from 5 selected primary elementary
schools, each school will be taken as many as 71 grades V. the
implementation of research for eight months, from March to
October 2018.
Quantitative data analysis uses univariate, bivariate and
multivariate analysis. The univariate analysis aims to explain
the characteristics of each research variable. Analysis of the
means, behavior and knowledge variables are measured using
Likert scale data24. Assessment of the means variable uses five
questions about the facility and handwashing ingredients.
Value 1 (if any) and 0 (if not). Assessment of behavior
variables using seven questions about the behavior of students’
handwashing practices. Value 2 (if yes), 1 (if sometimes) and
0 (if not). The assessment of knowledge variables uses sixteen
questions about handwashing knowledge. Value 1 (if true) and
0 (if not). The total score was analyzed using the KolmogorovSmirnov test to test normality and if the data were standard,
then the mean value was used. If the data were not standard,
then the median value was used to determine the cut-off point
for the variable knowledge variable good or not good.
Chi-Square Test for the relationship between facility
facilities, knowledge and counseling on students’ handwashing
behavior. Chi-Square Test for the relationship between facility
facilities, knowledge and counseling on students’ handwashing
behavior. A value of P <0.05 describes a statistically significant
relationship between variables. The Logistic Regression Test
explains the most related factor, with handwashing behavior
as the dependent variable. Independent variables (age, gender,
facility facilities, knowledge and counseling) were included in
the model if the bivariate selection P-value <0.25. The odds
ratio (OR), 95% Confidence Interval (CI), and P-value <0.05
explain a statistically significant relationship.25

3. Results
Three hundred 55 students (51.8% were male) registered in
this study (Table 1). Of these 184 (51.8%) were men, aged ≤ 10
years (97.2%), had received counseling in the HWWS program
in schools 294 (82.8%), had good knowledge 262 (73.8%), the
behavior of applying HWWS is good 205 (57.7%) and the
statement of the existence of disablement facilities in schools
is 263 (74.1%). In general, information about HWWS was
obtained from counseling by health workers (83.7%), through
television information media (36.1%), radio (6.5%) internet
(28.2%), and magazines/newspapers/brochures. (14.9%).
In Table 2, related to the perception of the availability of
handwashing facilities, all students argued that in schools,
there were hand washing facilities (100%) and toilets (100%)
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with permanent buildings. As for the availability of clean water
(97.7%), running water (82.0%) and soap (91.3%), not all
students think that handwashing materials are always available
when needed.
The results in Table 3, showed that the proportion of
handwashing behavior with soap after defecation was 88.7%,
85.3% for male students and 92.4% for female students).
While the proportion of handwashing behavior using soap
after handling animals (82.0%), in male students (81.5%) and
female students (82.5%). The lowest proportion there is in the
behavior of students using soap when washing (76.1%), male
students (73.4%) and female students (78.9%). From these
results, the average proportion of female student behavior is
slightly better than male students.
Student knowledge about the possible time spent washing
hands with soap is still low (22.8%). Students’ knowledge
is good when asked about disease transmission due to dirty
hand washing (80.8%), benefits of washing hands (88.7%), the
transmission of disease due to not washing hands (87.6%),
hand washing material (86.2%), hand washing stages (85.6%)
and government programs related to sanitation (87.6%) while
the first assessment of knowledge is in the other nine questions
(Table 4).

Table 1. Characteristics of elementary school students in
Bogor Tengah District (n = 355)
Variable

Total

(%)

Gander (Male)

184

51,8

Age (≤ 10 years)

269

75.8

Hand washing counseling

294

82.8

Handwashing knowledge

262

73.8

Handwashing behavior

205

57.7

Facilities for washing hands

263

74.1

Table 2. Availability of facilities for washing hands of
students at school (n = 355)
Question

Total

(%)

Are there clean water facilities
available in school?

347

97.7

Are our washing facilities available
at school?

355

100

Is there always running water
available in the hand washing area?

291

82.0

Is soap available in the hand
washing area?

324

91.3

Are there Toilets available at your
school?

355

100

Table 3. Student behavior in washing hands with soap
(n = 355)
Male
(n = 184)

Female
(n = 171)

n

(%)

n

(%)

Do wash hands with soap
after urinating/defecating?

157

85.3

158

92.4

315
(88.7)

Do wash hands with soap
after handling animals?

150

81.5

141

82.5

291
(82.0)

Do wash hands with soap
before eating?

161

87.5

155

90.6

316
(89.0)

How often do wash hands
with soap?

135

73.4

135

78.9

270
(76.1)

Do wash hands with soap if it
looks dirty or smells bad?

176

95.7

157

91.8

333
(93.8)

Do wash hands with
clean water in the school
environment?

178

96.7

169

98.8

347
(97.7)

Do always wash hands with
running water in the washing
place?

184

100.0

171

100.0

355
(100)

Question

Total
(%)

Chi-Square test results obtained a large number of students
who behaved significantly less male sex (OR = 1.5, 95% CI
0.96-2.24, P = 0.048), were in poor facilities (OR = 1.94, 95%
CI 1.2 -3.14, P = 0.005) and had less knowledge (OR = 1.6,
95% CI 0.98-2.56, P = 0.039) compared to those who had good
behavior (Table 5). There is no significant relationship in terms
of age and counseling between students with good behavior
and students with less behavior.
In logistic regression analysis, facility facilities (OR = 1.9,
95% CI 1.15-3.03, P = 0.011), and knowledge (OR = 1.7, 95%
CI 1.05-2.75, P = 0.037) have a significant relationship with
students’ hand washing behavior (Table 6).
The results of observations found that some schools have
implemented a handwashing program with soap properly, such
as the existence of the Standard Operating Procedure (SOP) on
how to wash hands recommended by WHO. SOPs installed
in the school environment, but their location is less strategic,
so they do not educate students in the field. School support in
terms of facilities and infrastructure is sufficient, as seen in all
schools that have tried to provide sink in the bathroom, for the
availability of a sink in the UKS room and a small proportion of
schools only does the canteen. Observation of Health Facilities
shows that all schools have provided a source of clean water,
toilets, a place for washing hands, running water in a place to
wash hands, soap in a place to wash hands and drainage water.
However, the availability of soap, running water, and clean
water in the hand washing area needs more attention, because
there are still schools that do not provide soap.
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Table 4. Knowledge of Handwashing with Soap (HWWS) (n = 355)
Male
n

(%)

n

(%)

Do think need to wash hands with soap before eating?

183

99.5

167

97.7

350 (98.6)

Does human waste contain germs?

178

96.7

168

98.2

346 (97.5)

Can germs be obtained when we touch tables, doors, books, and animals?

173

94.0

165

96.5

338 (95.2)

Does washing hands improperly, can cause disease?

170

92.4

161

94.2

331 (93.2)

Is washing hands enough with water alone?

179

97.3

163

95.3

342 (96.6)

After coughing or sneezing, is it necessary to wash hands with soap?

175

95.1

163

95.3

338 (95.2)

Does washing unclean hands can transmit the disease?

146

79.3

141

82.5

287 (80.8)

Specify the steps for proper handwashing?

177

96.2

165

96.5

342 (96.3)

When is the right time to wash hands?

181

98.4

169

98.8

350 (98.6)

Mention the type of disease if not washing hands?

179

97.3

165

96.5

344 (96.9)

How long does it take to wash hands with soap?

47

25.5

34

19.9

81 (22.8)

What are the essential benefits of washing hands with soap?

156

84.8

159

93.0

315 (88.7)

Mention the media that can be a place of transmission of diarrhea?

159

86.4

152

88.9

311 (87.6)

With what do we rinse our hands after washing hands with soap?

152

82.6

154

90.1

306 (86.2)

The last step to wash hands is?

152

82.6

152

88.9

304 (85.6)

What does PHBS stand for?

159

86.4

152

88.9

311 (87.6)

Tabel 5. Relationship between facility facilities, knowledge
and other factors to the behavior of handwashing with
student soap (HWWS)
Variable

Less

Good
n

p-value

OR (95% CI)

n

%

%

86
64

46.7
37.4

98 53.3
107 62.6

0.048

1.5 (0.96-2.24)

116
34

43.1
39.5

153 56.9
52 60.5

0.323

1.2 (0.71-1.90)

50
100

54.3
38.0

42 45.7
163 62.0

0.005

1.94 (1.2-3.14)

49
101

52.7
38.5

44 47.3
161 61.5

0.025

1.8 (1.10-2.86)

30
120

49.2
40.8

31 50.8
174 59.2

0.144

1.4 (0.08-2.44)

Gender
Meal
Female
Age
≤ 10 years
> 10 years
Facilities
No
Yes
Knowledge
Less
Good
Counseling
No
Yes

4. Discussion
The main findings of this study are the behavior of students who
wash their hands with soap by 76.1%, wash their hands with
soap after small or large bowel movements by 88.7% and wash
their hands with soap after handling animals by 82.0%. These

16

Female

Total
(%)

Question

Tabel 6. Logistic regression analysis of factors related to
handwashing with soap (HWWS)
Variable

OR

(95% CI)

p-value

Facilities

1.9

1.15-3.03

0.011

Knowledge

1.7

1.05-2.75

0.037

findings are higher than the results of the 2018 Basic Health
Research in Indonesia, where the proportion of the population
aged ≥ 10 years behaved properly handwashing at 49.0%21.
Studies in Kenya and Bangladesh support the findings of this
study, where 31% and 88% of respondents had the behavior of
washing their hands with soap after defecation26,27. Similarly,
findings from research in Louisiana stated that there were
78.0% of respondents who reported washing their hands
immediately after contact with animals. Human or animal
droppings are the primary source of transmission of germs
such as Salmonella, E. coli O157 and norovirus, which cause
diarrhea and can spread several respiratory infections such as
adenovirus and hand-foot-mouth disease28. Washing hands
with soap is an easy and inexpensive way to reduce the risk
of spreading disease-causing pathogens during contact with
animals in the environment and after defecation.
The majority of students (77.2%) did not know the length of
time needed to wash their hands with soap. The recommended
time to wash hands with soap ranges between 20-40 seconds7,8.
However, from the results of previous studies, said that the
average person is washing hands with soap less than 10
seconds29,30. How to wash hands properly, including rubbing
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hand with soap and use clean water for at least 20 seconds.
Washing hands for 20 seconds is estimated to be enough to
reach the entire surface of the skin of the hand, considering
that there are wrinkles on the palms, nails, between the fingers,
under the ring and scars on the fingers. Adequate time allows
the soap to form foam containing surfactant molecules, where
surfactants can bind and carry the remains of bacteria or
viruses with the help of water.
This study shows that schools that do not have facilities
for washing hands have 1.9 times higher potential for bad
behavior when washing their hands. This finding is consistent
with the results of research conducted by Jacqueline and
Leontsini, where facilities and handwashing facilities are
an essential component in the environment that allows for
behavior change31,32. If soap and water are always available in
handwashing facilities, students will be 2-3 times more often
to wash hands with soap than if there were none33–36. Some
recent research considers how the physical environment can
be modified to signal handwashing behavior (as a behavioral
impulse)37. Like painting with footprints as a guide to toilets
and handwashing facilities38 placing eye pictures above
handwashing facilities39 and putting toys in soap40 are proven
to improve a person’s handwashing behavior.
In this study, students who have profound knowledge 1.7
times higher potential to misbehave in washing hands. This
finding is consistent with previous reports, where there is a
gap between knowledge and practice/behavior of washing
hands with soap27. Everyone has a basic understanding
of disease transmission and can explain the benefits of
simple hand washing, even in populations with low formal
education levels27,41. However, several studies have shown
that handwashing programs that only focus on increasing
biomedical knowledge do not have an impact on behavior42–44.
Because knowledge of biomedicine alone is not enough
and does not always have an impact on improving healthy
living behaviors, many other factors can be making behavior
distracted37,41,45,46.
From the observations in five schools, data on handwashing
facilities were available, such as a permanent handwashing
building, clean water, running water, hand soap and a
permanent toilet. This result is still not by the results of student
confirmation, where students who feel the availability of clean
water sources (97.7%), running water in the hand washing
area (82.0%), and the availability of soap in the hand washing
area (91.3%). Possibly because the availability of handwashing
materials at the facility is not always available, so a small
proportion of students feel absent when needed. Therefore, the
availability of soap, clean water and clean bathroom facilities is
a must because it can encourage students to wash their hands
frequently.

This study shows that gender is not significantly related to
students’ handwashing behavior. These results are consistent
with the results of research in the Cameroon, where there is
no gender difference in handwashing behavior47. However,
research reports in North America provide different fact, where
female students tend to consistently wash their hands more
frequently compared to their male friends and are more effective
than the usage of hand sanitizers, and visual prompts48,49. High
commitment to hand hygiene among women is part of their
attitude to practice socially acceptable behavior. Also, men tend
to ignore hand hygiene practices, especially when they are alone
in the bathroom or when they are in a hurry50 but information
about the knowledge level and HH behaviour of the general
public is relatively limited. The findings of this cross-sectional
study can substantially contribute to the understanding on the
knowledge gap and public behaviour towards HH, thereby
providing information on gender-specific health promotion
activities and campaigns to improve HH compliance. Methods:
An epidemiological investigation by using a cross-sectional
study design on the general public was conducted either via an
online platform (Survey Monkey).
This research shows that age is not related to handwashing
behavior. The results of this study are not consistent
with research in Cameroon47, Ghana51, and Bangladesh52
studies focusing on hand hygiene among university going
students are not adequate in number. This study evaluated
handwashing knowledge, practice, and other related factors
among the selected university students in the city of Dhaka,
Bangladesh. A cross-sectional study was conducted among
200 undergraduate students from four selected universities.
A pretested, semi-structured questionnaire, that included a
checklist associated with handwashing practice, was applied
to capture all relevant data. The mean ± SD where older age
was significantly associated with lower knowledge scores for
practice. These studies show that older students have lower
hand hygiene knowledge and practice scores when compared
to their younger counterparts. However, in the results of
previous studies in Turkey, age was positively associated with
handwashing practice knowledge scores53.
Now experts agree that washing hands with soap and clean
water is effective in reducing the spread of disease-causing
bacteria and viruses. But it needs to be known in one watch can
become dirty like before washing54. The latest findings show
that bacteria and viruses can last for hours, even days, when
they land on objects made of plastic, metal and cardboard55.
Constraints such as limited classrooms in urban environments
tend to make classrooms crowded, thus allowing students
to contact one another. Therefore it is necessary to focus
interventions so that students wash their hands more often
even if done in a shorter and more realistic time37.
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5. Conclusion
Washing hands of students still lack, especially among students
who are in schools with inadequate facilities and have less
knowledge about handwashing. The availability of soap,
regular clean water and sanitation of clean bathroom facilities
is a must and this can encourage students to wash their hands
frequently. Hand hygiene education interventions need to be
applied to create awareness about the importance of washing
hands, increasing knowledge, practice and skills to wash hands
properly (especially knowledge of the length of time to wash).
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