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Abstract
Background: Since the emergence of COVID-19 pandemic in 2019, public health awareness and behavioural changes 

are vital to stop the disease transmission across the globe. However, not all communities have the same level of health 
literacy due to lack of formal education on basic hygiene. Hence, the UK Health Security Agency has introduced the e-bug 
programme to distribute knowledge covering microorganisms, hygiene, disease transmission and their preventive 
measure.

Objective. This study aimed to determine the effectiveness of the e-bug programme in educating primary school 
children on different types of hygiene; investigate the effectiveness of e-bug based on their age and gender and 
association between the perceived environmental quality of life (QoL) and children’s hygiene knowledge.

Method. A pilot study was done amongst 14 children aged 7-12 years from Project Perumahan Rakyat (PPR) Sri 
Pantai, Malaysia. Online self-administered questionnaire was used for data collection, including personal information, 
pre and post-interventional of hygiene score and environmental QoL score. Effectiveness of e-bug, association between 
effectiveness and demographic factor and correlation between QoL and hygiene knowledge was analysed by paired 
sample t-test, independent t-test and Bivariate Pearson correlation test, respectively.

Results. A significant improvement was found in hand hygiene (p=0.019) and overall score (p=0.048) by comparing 
the pre and post score after e-bug intervention.

Conclusion. The e-bug programme has generally improved the knowledge of hygiene among primary school 
children, particularly hand hygiene. Hence, we recommend the e-bug programme to be implemented in primary schools 
in Malaysia to promote better quality of health.
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Introduction

Infectious disease constitutes the most critical issue in 
the world especially after the emergence of the COVID-19 
pandemic in 2019. Respiratory infections are a leading 
cause of illness, morbidity, and mortality worldwide. It has 
been estimated to contribute to more than four million 
deaths per year internationally, with influenza infections 
accounting for an additional 250,000 to 500,000 deaths 
per year [1]. Epidemiological studies suggest that in a 
typical epidemic, influenza affects school children first due 
to lower immunity and a large number of contacts from 
overcrowding at schools [2]. According to WHO, diarrhoeal 
disease is the second leading cause of morbidity amongst 
children below 5 years old, with a global prevalence of 
1.7 billion cases of childhood diarrhoeal disease every 
year (WHO, 2017). In Malaysia, the incident rate of food 
poisoning has been accounted for 50.9% in 2019 with 
mortality rate of 0.03% (MOH, 2019). According to studies, 
most of the food poisoning cases in Malaysia are caused by 
poor and insanitary food handling procedures [3].

In a study conducted by [4-8], 75.3% out of the 312 
children aged between 7 to 11 years old from two public 
schools in Malaysia brush their teeth twice or more in a day 
and 77.9% of the children do not practice tooth flossing. A 
study conducted by [9] showed that 84.4% out of the 32 
children aged 3 to 5 years old brush their teeth at least once 
a day while 59.4% brush their teeth twice daily which is 
strongly recommended by the Ministry of Health Malaysia 
[10]. Revealed a staggering 98.7% of the 169 children 
from an urban slum in Indonesia were contaminated by 
Escherichia coli (E. coli), which can result in severe food-
borne disease. Moreover, a study conducted by [11,12] also 
revealed that only 63.2% among 435 pre-school children 
are able to practice proper hand hygiene techniques.

The introduction of the concept of chain of infection has 
significantly improved the basic approaches in preventive 
measure and disease control. One of the basic preventions 
of disease spread is by practising and maintaining good 
hygiene as this would in turn promote good health. There 
are different types of hygiene, namely hand, respiratory, 
oral and food hygiene. E-Bug, an educational project led 
by the UK Health Security Agency in 2006 [13,14], in 
collaboration with a consortium of 28 international partner 
countries, aimed to develop and distribute knowledge 
covering microbiology, hygiene and the spread, treatment 
and prevention of the disease. This is a virtual and cost-
free educational platform, indicated to audiences across 
the globe, at junior and senior school level. It provides a 
comprehensive and calibrated educational system based 
on age and educational levels, namely early years, Key 
Stage 1, 2, 3 and 4 [14]. Students aged between 3-5 years 
old are introduced to positive behaviour of hand washing, 

respiratory and oral hygiene. For older age groups, students 
are further introduced with the concept of beneficial and 
harmful microbes, vaccination and antibiotics resistance 
[14].

In the context of health literacy, the higher age groups 
are proven to have better health knowledge and significant 
gender differences favouring females in most areas of 
health knowledge is also found [15,16]. Nevertheless, 
deficit health literacy resulting from poor health education 
is a persisting issue which poses challenges to public 
health, especially in developing countries [12,17,18] Poor 
QoL such as poverty is also found to be the impeding factor 
of hygiene knowledge [19]. Hence, to avoid health disparity, 
e-bug is widely implemented to improve the health 
knowledge of the public. Positive results are obtained 
after the implementation of e-bug, which is shown in both 
studies, whereby significant improvement is accounted 
for in various sections of health knowledge amongst the 
students after watching the educational graphical video 
from the e-bug programme [20,21].

Despite the wide implementation of e-bug in Europe, 
limited research on e-bug is done in Malaysia. This could 
be attributed to the utilization of the English language as 
the language of teaching. Most of the schools in Malaysia 
use Bahasa Malaysia as their standard language for all 
educational activities. Furthermore, populations in rural 
areas, who have poor accessibility to the internet, are 
unable to benefit from e-bug. These problems would result 
in reduced response rate which would affect the results of 
effectiveness of e-bug towards primary school students 
in Malaysia. Hence the aim of this study is to determine 
the effectiveness of the e-bug programmed conducted in 
the national language in improving knowledge amongst 
primary school children in Malaysia.

The main objective of conducting this pilot study is 
to determine the effectiveness of the e-bug project in 
educating primary school children of the B40 community 
in Malaysia on different types of hygiene by using Bahasa 
Melayu as the medium of instruction. Furthermore, 
differences in age and gender in the effectiveness of e-Bug 
in primary school children in Malaysia on different types of 
hygiene is investigated as well. Next, this study also aims to 
determine the association between knowledge of primary 
school children on different types of hygiene (pre score) 
and perceived environment QoL of their parents.

Methodology

Study Design and Target Sample

This is a pilot study started on the 18th January 2022. 
Data collection of this study was done by using two 
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online self-administered questionnaires provided from 
e-bug and WHOQOL-BREF. Target population of this 
study was the children aged 7-12 of the B40 community 
from PPR Sri Pantai and participants were selected using 
convenience sampling. Participants of this study consisted 
of 14 children, whereby there were 4 male students and 
10 female students. Participants were further divided into 
two age groups, 7-9 years old and 10-12 years old based on 
the Malaysian schooling system.

Study Instrument

4 educational videos and 2 questionnaires were used 
in this study. Google form was used to generate the self-
administered questionnaires. 4 educational videos are 
obtained from the e-bug website [22], which includes 
knowledge on hand, respiratory, oral and food hygiene 
respectively. The videos and questionnaires used in this 
study were translated to Bahasa Melayu and distributed 
using WhatsApp with assistance from the community 
leader of PPR Sri Pantai.

First questionnaire was designed based on the e-bug 
quizzes [23]. The language was then translated into Bahasa 
Melayu. There were 6 sections in this questionnaire and a 
total of 24 questions were included. Maximum of 38 marks 
were allocated for section 3, 4, 5 and 6.

•	 Section 1: Introduction, aim of study, consent from 
participants’ parents for data collection and question 
regarding time when questionnaire is done (before or 
after watching educational video).

•	 Section 2: Personal information (Participant’s name 
and age, parents’ phone number, address and gender).

•	 Section 3: 6 questions regarding hand hygiene;

•	  Section 4: 6 questions regarding respiratory hygiene; 

•	 Section 5: 6 questions regarding oral hygiene; 

•	 Section 6: 6 questions regarding food hygiene.

Second questionnaire was designed based on 
WHOQOL-BREF (WHO, 1996). There are 3 sections in this 
questionnaire and a total of 26 questions are included.

•	 Section 1: Introduction, aim of study, consent from 
participants’ parents for data collection. 

•	 Section 2: Personal information (Participant’s name, 
parents’ phone number, address, gender and age of 
participants);

•	 Section 3: 26 questions regarding the QOL.

Environmental QOL

Environmental QOL was assessed by the questions 
under Domain 4 of WHOQOL-BREF, which is QOL.8, QOL.9, 
QOL.12, QOL.13, QOL.14, QOL.23, QOL.24, QOL.25. Scores

were allocated for each choice ranging from 1 to 5. 
Scores recorded were then calculated using the formula 
QOL.8 + QOL.9 + QOL.12 + QOL.13 + QOL.14 + QOL.23 + 
QOL.24 + QOL.25

Educational Intervention Module

Participants were instructed to complete the quizzes 
available in the first questionnaire before watching 
the video. Interventional videos were forwarded to the 
participants via Whatsapp upon completion of the first 
questionnaire. After watching the video, participants 
were instructed to complete the same questionnaire. 
After completing the first questionnaire as instructed, 
participants were then required to complete the second 
questionnaire for the QOL scores.

Statistical Analysis

SPSS 28th version was used for analysis of the data 
collected from the questionnaires. Paired sample t-test 
and independent t-test were used in this study. Frequency 
(N) and percentage (%) were used to describe categorical 
data. Median and standard deviation were used for pre 
and post interventional hygiene score data. Paired sample 
t-test was done to compare between the pre and post 
interventional scores. Independent sample t-test was done 
to analyse differences in variables (age group and gender 
of the children) with the pre and post-interventional 
hygiene score. Bivariate Pearson correlation test was used 
for analysis of pre-interventional hygiene score perceived 
environment QoL. Confidence interval(CI) of 95% was 
used and when p-value is lower or equal to 0.05, the data 
was considered as significant.

Ethics Statement

Prior to completing the questionnaire, written consent was 
obtained. Participants were informed that participation in 
this study was completely voluntary and that they might 
withdraw at any moment. This project has been approved 
by the Taylor University’s Human Ethics Committee.(HEC 
APPROVAL CODE: HEC2021/135)

Results

The study comprised of 4 male students (28.6%) and 
10 female students (71.4%) from PPR Sri Pantai. Out of the 
14 participants, 8 students fall in the age group of 7-9 years 
old and the rest are 10-12 years old. (Table 1) illustrates 
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the frequency distribution of different socio-demographic.

The association between knowledge on hygiene of 
children and their parent’s perceived environmental QoL. 
As shown in (Table 2), there was no evidence showing that 
perceived environmental QoL of parents is associated with 
children’s hygiene. (p=0.315)

The difference in pre and post scores were not in a 
normal distributed manner. Hence, the non-parametric 
Wilcoxon rank test was used in the comparison. The results 
are shown in (Table 3).

As shown in Table 3, there was a significant improvement 
in hand hygiene (p=0.019), but not in the other types of 
hygiene. The total score is improved significantly by 4 
points (p=0.048). The difference in score was compared 
between males and females, and two age groups, using non 
parametric, Mann-Whitney U test. The results are shown in 
Table 4 and Table 5, respectively.

As shown in Table 4, there is no significant difference 
found between males and females. Similar to gender, 
both age groups do not have a significant difference in 
improvement after intervention.

Discussion

One of the objectives of our study is to find out whether 
there is an association between hygiene knowledge of 
primary school children in a B40 community in Malaysia 

before intervention and their parents’ perceived quality 
of life. Our result in (Table 2) shows that there is a weak 
negative correlation between hygiene knowledge of 
primary school children in a B40 community in Malaysia 
before intervention and their parents’ perceived quality 
of life, but the result is not statistically significant as the 
p-value is greater than 0.05.

Therefore, hygiene knowledge of primary school 
children in a B40 community in Malaysia before 
intervention is not considered to be significantly associated 
with their parents’ perceived quality of life. Our result 
that is not statistically significant may be due to our small 
sample size of 14 participants that is not representative 
of the total population in this PPR community. Another 
reason that may explain this would be the environmental 
domain of WHOQOL-BREF questionnaire that we were 
using to assess the parents’ perceived quality of life does 
not accurately reflect the parents’ perceived quality of 
life as some of the questions asked in the environmental 
domain of WHOQOL-BREF questionnaire were not related 
to the children’s hygiene level and only the total score of 
the environmental domain from the questionnaire was 
looked at when assessing the parents’ perceived quality of 
life.

(Table 3) demonstrates comparison of pre and post 
hygiene score after e-bug intervention amongst primary 
school students. The difference between pre and post scores 
did not follow a normal distribution. As a result, a non-
parametric Wilcoxon Rank test was used for comparison. 

Socio-demographic factors Frequency (N) Percentage (%) TOTAL

Gender

Male 4 28.6 14

Female 10 71.4

Age group

7-9 years old 8 57.1 14

10-12 years old 6 42.9

Table 1: Frequency distribution of participants according to social demographic

tQuality of Life Pre- total score p-value

Environmental QoL -0.29 0.32

Table 2: Association between knowledge of primary school children on hygiene and perceived environment QoL of their 
parents.

Correlation was performed by bivariate Pearson correlation.
*Indicates p <0.05 was considered statistically significant.

Comparison was performed using paired sample t-test.
Values in the table are Median (minimum and maximum)
*Indicates p <0.05 was considered statistically significant.
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The overall hygiene levels showed an improvement, and 
the total score was improved by 4 points (p=0.048) and 
thus, indicating a statistically significant result as the p 
value was less than 0.05. This is also backed by the research 
in India where 327 students from nine different primary 
schools participated. Students completed two identical 
questionnaires before and after being exposed to e-bug’s 
resources. The results showed a statistically significant 
improvement in the post-intervention scores in 7 out of 
the 10 given questions [15]. Moving towards the individual 
types of hygiene examined in this study, the hand hygiene 
was able to display a significant value difference between 
pre and post scores (p=0.019). Though on the other hand 
respiratory, oral, and food hygiene had p values which 
were not statistically significant, (p=1.0), (p=0.375) and 
(p=0.361) respectively. In terms of overall significance, 
the data obtained indicates that implementation of the 
e-bug programme leads to a positive impact on students’ 

knowledge on hygiene. However, exposure of e-bug’s 
resources should be introduced to a wider audience in 
order to achieve a more conclusive result as opposed to the 
smaller sample size used in this study.

(Table 4) examines the association of post intervention 
scores amongst males and females. The results demonstrate 
that there is no significant correlation between gender and 
hygiene score/levels as the difference of score amongst 
both genders post intervention was minimal and the p 
value deduced was more than 0.05. Individual hygiene 
scores on hand, oral, respiratory, and food indicate that 
the interventional videos have no effect on one gender 
specifically and both genders have similar levels of 
knowledge on hygiene. Even though the differences in 
p-value were not insignificant, the median values show 
that females had higher overall scores after watching the 
video than males. Food hygiene scores improved the most 

Type of hygiene Pre-score Post-score Difference score p-value

Hand 8.0 (3,9) 8.0 (6,9) 1.0 (-1,5) 0.019*
Respiratory 7.0 (7,8) 7.5(5,8) <1.0 (-3,1) 1

Oral 7.0 (3,9) 7.0(1,9) 0.5 (-5,4) 0.375
Food 9.0 (4,12) 9.0 (6,12) 1.0 (-6, 5) 0.361
Total 30.0 (22,34) 32.0 (25,37) 4.0 (-6, 7) 0.048*

Table 3: Comparison of pre and post hygiene score after e-bug intervention

Type of hygiene Pre-score Post-score Difference score p-value

Hand 8.0 (3,9) 8.0 (6,9) 1.0 (-1,5) 0.019*

Respiratory 7.0 (7,8) 7.5(5,8) <1.0 (-3,1) 1

Oral 7.0 (3,9) 7.0(1,9) 0.5 (-5,4) 0.375

Food 9.0 (4,12) 9.0 (6,12) 1.0 (-6, 5) 0.361

Total 30.0 (22,34) 32.0 (25,37) 4.0 (-6, 7) 0.048*

Table 4: Comparison of differences of score in male and female

Type of hygiene Pre-score Post-score Difference score p-value

Hand 8.0 (3,9) 8.0 (6,9) 1.0 (-1,5) 0.019*

Respiratory 7.0 (7,8) 7.5(5,8) <1.0 (-3,1) 1

Oral 7.0 (3,9) 7.0(1,9) 0.5 (-5,4) 0.375

Food 9.0 (4,12) 9.0 (6,12) 1.0 (-6, 5) 0.361

Total 30.0 (22,34) 32.0 (25,37) 4.0 (-6, 7) 0.048*

Table 5: Comparison of differences of score in different age groups

Comparison was performed by independent t-test
Values in the table are Median (minimum and maximum)
*Indicates p <0.05 was considered statistically significant.

Comparison was analysed by independent t-test
Values in the table are Median (minimum and maximum)
*Indicates p <0.05 was considered statistically significant.

Comparison was performed using paired sample t-test.
Values in the table are Median (minimum and maximum)
*Indicates p <0.05 was considered statistically significant.
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in males, but respiratory hygiene scores declined. This 
is in line with the findings of a recent study done in the 
UK where girls demonstrated an 18% improvement and 
boys demonstrated an 11% improvement only after being 
exposed to the lesson plan [20]. As our study used a sample 
size of only 14 primary school students, the effectiveness 
of the interventional videos based on gender may not be 
reflected accurately in this study. This could be corrected 
with a larger sample size for a better understanding.

Our results in Table 5 show that there is no significant 
difference between the two age groups’ total score and 
between the two age groups’ scores for each type of hygiene. 
School children from the younger age group (7-9 years old) 
showed greater improvement in their total score as well 
as their score for hand and food hygiene after watching 
the e-bug videos as compared to school children from the 
older age group (10-12 years old). This is consistent with 
the findings of a study conducted by [24] using before and 
after students’ knowledge questionnaires to evaluate the 
participants’ knowledge change after completing the e-bug 
activities as they found that knowledge change was greater 
in students from the younger age group. The students 
from the younger age group having a greater knowledge 
change after completing the e-bug activities as seen in 
our study and the study conducted by [24] could be due 
to the students having a lower baseline knowledge before 
intervention. School children from the younger age group 
in our study showed improvement in their total scores 
and the scores for each type of hygiene whereas school 
children from the older age group showed deterioration 
in knowledge on food hygiene after intervention. This 
indicates a greater impact of the e-bug project on school 
children from the younger age group and this finding is 
supported by a study conducted by [25] that recruited 
junior students (9-11 years) and senior students (12-
15 years) from 3 different countries (England, France 
and Czech Republic). The study showed that knowledge 
after teaching using the e-bug programme significantly 
improved in students from the younger age group and the 
knowledge was retained 6 weeks after teaching. In students 
from the older age group, knowledge after teaching also 
improved but the knowledge showed deterioration 6 
weeks after teaching. The deterioration in knowledge on 
food hygiene after intervention as seen in school children 
from the older age group in our study could have been due 
to their parents assisting or guiding them in answering the 
knowledge questionnaire before intervention, resulting in 
an inaccurately high pre-intervention hand hygiene score. 
Therefore, further studies with a larger sample size and 
studies conducted face-to-face to monitor the respondents 
when answering the questionnaires are needed to reach a 
more conclusive result.

Strengths

There are a few strengths that were discovered in our 
research. The language, Bahasa Melayu, that was used 
in our questionnaires and videos, played a major role in 
our research. This is because Bahasa Melayu is the official 
language of Malaysia and is widely spoken by all, especially 
those from the PPR Sri Pantai community. Therefore, the 
participants were able to understand the questionnaire and 
videos clearly. The questions and videos were appropriate 
for the age of the participants. On top of that, the duration 
of the videos was fair for the children’s attention span and 
the animations were captivating, based on the positive 
feedback received.

Limitations

Over the course of our research, a few limitations were 
encountered. One of the major restraints was the sample 
size. As a consequence of the pandemic, instead of carrying 
out the survey in the community, there was no other 
option than to conduct it online. The downside of online 
questionnaires is that the responses are time-consuming. 
There was a lack of responses due to the time constraint on 
the research. Hence, only a small sample size was obtained, 
which made it more difficult to achieve significant results. 
As we were not able to supervise when the participants 
answered the survey, the genuinity of self-administration 
is always a pondering question as to whether it could be 
subject to biases. Moreover, the number of pre and post 
responses received was unequal. This could be due to 
the lack of understanding of the instructions given to the 
participants. before taking part in the survey. Furthermore, 
there is a lack of prior research studies on e-bug and the 
effectiveness of e-bug on the knowledge of hygiene among 
primary school children in Malaysia. Therefore, there 
wasn’t enough literature in Malaysia to refer to but his 
makes it an advantage for this programme to be carried 
out in Malaysia.

Recommendation

 To further the research of e-bug in the future, a bigger 
sample size should be targeted. This is because a greater 
diversity of races would be included in the survey, and this in 
turn would allow researchers to obtain significant results. 
Besides, the survey should be carried out face-to-face, as 
this will allow the researchers and participants to be more 
interactive. With physical sessions, the researchers will 
be able to supervise the status of pre and post-watching 
videos questionnaires. Moreover, biasness can be avoided 
as researchers monitor participants’ genuity in answering 
the questionnaires.

 Conclusion

Based on the results of this pilot study, the project of 
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conducting the e-bug programme in the B40 community 
among primary school children to improve their 
knowledge of hygiene was a success. Overall, the hygiene 
levels showed significant improvement, especially hand 
hygiene, after watching the educational graphical video 
on different types of hygiene in Bahasa Melayu. There 
was a greater impact of the e-bug project on the younger 
age group (7-9 years old). This indicates that it is best to 
implement this programme at a younger age. However, 
further study is warranted and should be conducted on a 
wider scale in order to achieve a more conclusive result. 
By introducing and implementing the e-bug programme 
in primary schools all over Malaysia, it not only improves 
health and hygiene knowledge, but it would also help to 
prevent the spread of infectious diseases by practising and 
maintaining good hygiene.

Acknowledgement

We would like to extend our sincere thanks and gratitude 
to Dr Jo Ann Andoy Galvan for her insightful comments and 
suggestions. Moreover, our heartfelt gratitude also goes to 
Associate Professor Dr Karuthan Chinna for his help and 
guidance on the data analysis and statistics used in this 
research. We would like to extend a special thanks to Puan 
Salma as the B40 community leader in PPR Sri Pantai for 
helping reach out to the respondents and reinforcing them 
to take part in our research. Lastly, we wish to show our 
appreciation to the parents and children for their valuable 
time spent partaking in this research.

References

1.	 Chavis, S, Ganesh, N (2019)  Respiratory Hygiene and 
Cough Etiquette. Infection Control in the Dental Office 
18: 91–10. 

2.	 Biswas D, Ahmed M, Roguski K, Ghosh P K, Parveen 
S, et al. (2019) Effectiveness of a Behavior Change 
Intervention with Hand Sanitizer Use and Respiratory 
Hygiene in Reducing Laboratory-Confirmed Influenza 
among Schoolchildren in Bangladesh: A Cluster 
Randomized Controlled Trial. The American Journal of 
Tropical Medicine and Hygiene 101(6): 1446-1455.

3.	 Abdullah N  B  A, Ismail A  F (2021) Food Poisoning 
Outbreaks among Schoolchildren in Terengganu and 
their Associated Factors  Sains Malaysiana 50(4): 1027-
1036

4.	 Wan Salina WS, Nizam A, Naing L (2007)  The association 
of birth order and sociodemographic factors with caries 
experience among adolescents in Tumpat. Arch Orofac 
Sci 2: 45-50.

5.	 Zahara AM, Fashihah MH, Nurul AY (2010)  Relationship 
between frequency of sugary food and drink 
consumption with occurrence of dental caries among 
preschool children in Titiwangsa, Kuala Lumpur. Malays 
J Nutr 16(1): 83-90.

6.	 Oo MMT, Naing L, Mani SA, Ismail AR (2011)  Dental 
caries experience and treatment needs in the mixed 
dentition in North East Malaysia.  Arch Orofac Sci 6(2): 
41-48.

7.	 Ruhaya H, Jaafar N, Jamaluddin M, Ismail AR, Ismail NM, 
et al. (2012)  Nutritional status and early childhood 
caries among preschool children in Pasir Mas, Kelantan, 
Malaysia  Arch Orofac Sci, 7(2): 56-62.

8.	 Kaur S, Maykanathan D, Lyn N  K (2015) Factors 
associated with dental caries among selected urban 
school children in Kuala Lumpur, Malaysia. Archives of 
Orofacial Science 10(1): 24-33. 

9.	 N B, FN Z  A, SA M ,IM K  (2016) Oral hygiene practices 
and bottle feeding pattern among children with early 
childhood caries: A preliminary study.  Annals of 
Dentistry 23(2): 12–30.  

10.	Otsuka Y, Agestika L, Harada H, Sriwuryandari 
L, Sintawardani N, et al. (2019) Comprehensive 
assessment of handwashing and faecal contamination 
among elementary school children in an urban slum of 
Indonesia. Tropical Medicine and International Health 
24(8): 954-961. https://onlinelibrary.wiley.com/
doi/10.1111/tmi.13279  

11.	Tengku Jamaluddin T Z M, Mohamed N A, Mohd Rani M  
D, Ismail Z, Ramli S, et al.(2020)  Assessment on Hand 
Hygiene Knowledge and Practices Among Pre-school 
Children in Klang Valley. Glob Pediatr Health 7. 

12.	e-Bug (2022) KS1 Resources.

13.	Berens EM, Vogt D, Messer M, Hurrelmann K, Schaeffer 
D (2016) Health literacy among different age groups 
in Germany: results of a cross-sectional survey.  BMC 
Public Health 16: 1151. 

14.	Beier M  E, Ackerman P  L  (2003)  Determinants of 
health knowledge: an investigation of age, gender, 
abilities, personality, and interests. J Pers Soc Psychol 
84(2): 439–448. 

15.	Adoba P, Boadu S K, Agbodzakey H, Somuah D, Ephraim 
R K D, et al. (2015) High prevalence of hepatitis B and 
poor knowledge on hepatitis B and C viral infections 

https://pmc.ncbi.nlm.nih.gov/articles/PMC7120096/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7120096/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7120096/
https://www.ajtmh.org/view/journals/tpmd/101/6/article-p1446.xml
https://www.ajtmh.org/view/journals/tpmd/101/6/article-p1446.xml
https://www.ajtmh.org/view/journals/tpmd/101/6/article-p1446.xml
https://www.ajtmh.org/view/journals/tpmd/101/6/article-p1446.xml
https://www.ajtmh.org/view/journals/tpmd/101/6/article-p1446.xml
https://www.ajtmh.org/view/journals/tpmd/101/6/article-p1446.xml
https://www.ajtmh.org/view/journals/tpmd/101/6/article-p1446.xml
https://www.researchgate.net/publication/237729298_The_association_of_birth_order_and_sociodemographic_factors_with_caries_experience_among_adolescents_in_Tumpat
https://www.researchgate.net/publication/237729298_The_association_of_birth_order_and_sociodemographic_factors_with_caries_experience_among_adolescents_in_Tumpat
https://www.researchgate.net/publication/237729298_The_association_of_birth_order_and_sociodemographic_factors_with_caries_experience_among_adolescents_in_Tumpat
https://www.researchgate.net/publication/237729298_The_association_of_birth_order_and_sociodemographic_factors_with_caries_experience_among_adolescents_in_Tumpat
https://pubmed.ncbi.nlm.nih.gov/22691855/
https://pubmed.ncbi.nlm.nih.gov/22691855/
https://pubmed.ncbi.nlm.nih.gov/22691855/
https://pubmed.ncbi.nlm.nih.gov/22691855/
https://pubmed.ncbi.nlm.nih.gov/22691855/
https://www.researchgate.net/publication/264710358_Dental_caries_experience_and_treatment_needs_in_the_mixed_dentition_in_North_East_Malaysia
https://www.researchgate.net/publication/264710358_Dental_caries_experience_and_treatment_needs_in_the_mixed_dentition_in_North_East_Malaysia
https://www.researchgate.net/publication/264710358_Dental_caries_experience_and_treatment_needs_in_the_mixed_dentition_in_North_East_Malaysia
https://www.researchgate.net/publication/264710358_Dental_caries_experience_and_treatment_needs_in_the_mixed_dentition_in_North_East_Malaysia
https://www.academia.edu/7711070/Nutritional_status_and_early_childhood_caries_among_preschool_children_in_Pasir_Mas_Kelantan_Malaysia
https://www.academia.edu/7711070/Nutritional_status_and_early_childhood_caries_among_preschool_children_in_Pasir_Mas_Kelantan_Malaysia
https://www.academia.edu/7711070/Nutritional_status_and_early_childhood_caries_among_preschool_children_in_Pasir_Mas_Kelantan_Malaysia
https://www.academia.edu/7711070/Nutritional_status_and_early_childhood_caries_among_preschool_children_in_Pasir_Mas_Kelantan_Malaysia
https://www.researchgate.net/profile/Satvinder-Nachatar-Singh/publication/301619308_Factors_associated_with_dental_caries_among_selected_urban_school_children_in_Kuala_Lumpur_Malaysia/links/571dbc9b08ae6eb94d0e5761/Factors-associated-with-dental-caries-amo
https://www.researchgate.net/profile/Satvinder-Nachatar-Singh/publication/301619308_Factors_associated_with_dental_caries_among_selected_urban_school_children_in_Kuala_Lumpur_Malaysia/links/571dbc9b08ae6eb94d0e5761/Factors-associated-with-dental-caries-amo
https://www.researchgate.net/profile/Satvinder-Nachatar-Singh/publication/301619308_Factors_associated_with_dental_caries_among_selected_urban_school_children_in_Kuala_Lumpur_Malaysia/links/571dbc9b08ae6eb94d0e5761/Factors-associated-with-dental-caries-amo
https://www.researchgate.net/profile/Satvinder-Nachatar-Singh/publication/301619308_Factors_associated_with_dental_caries_among_selected_urban_school_children_in_Kuala_Lumpur_Malaysia/links/571dbc9b08ae6eb94d0e5761/Factors-associated-with-dental-caries-amo
https://ejournal.um.edu.my/index.php/adum/article/view/10628
https://ejournal.um.edu.my/index.php/adum/article/view/10628
https://ejournal.um.edu.my/index.php/adum/article/view/10628
https://ejournal.um.edu.my/index.php/adum/article/view/10628
https://pmc.ncbi.nlm.nih.gov/articles/PMC7724414/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7724414/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7724414/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7724414/
https://www.e-bug.eu/ks1-teaching-resources
https://pmc.ncbi.nlm.nih.gov/articles/PMC5103460/#:~:text=Of the respondents aged 15,showed limited perceived health literacy.
https://pmc.ncbi.nlm.nih.gov/articles/PMC5103460/#:~:text=Of the respondents aged 15,showed limited perceived health literacy.
https://pmc.ncbi.nlm.nih.gov/articles/PMC5103460/#:~:text=Of the respondents aged 15,showed limited perceived health literacy.
https://pmc.ncbi.nlm.nih.gov/articles/PMC5103460/#:~:text=Of the respondents aged 15,showed limited perceived health literacy.
https://pubmed.ncbi.nlm.nih.gov/12585815/
https://pubmed.ncbi.nlm.nih.gov/12585815/
https://pubmed.ncbi.nlm.nih.gov/12585815/
https://pubmed.ncbi.nlm.nih.gov/12585815/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4601136/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4601136/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4601136/


8/8

Citation: Madhavan P, Tan WJ, Tan CX, Tiong JJ, Khan UW and Paranjothi T. A Pilot E-Bug Programme In Bahasa Melayu in Malaysia : A Community-
Based Assessment on the Knowledge of Hygiene and Transmission of Diseases Among Primary School Children. ES J Public Health. 2026; 6(1): 1023.

ES Journal of Public Health

among barbers: a cross-sectional study of the Obuasi 
municipality, Ghana.  BMC Public Health 15: 10.

16.	Azupogo F, Abdul-Rahaman F, Gyanteh B, Atosona A 
(2019) Hygiene and Sanitation Practices and the Risk 
of Morbidity among Children 6–23 Months of Age in 
Kumbungu District, Ghana  Advances in Public Health, 
2019, 1–12. 

17.	Akter T, Ali A  M  (2014)  Factors influencing knowledge 
and practice of hygiene in Water, Sanitation and 
Hygiene (WASH) programme areas of Bangladesh 
Rural Advancement Committee. Rural Remote Health 
14(3):2628. 

18.	Lecky D M, McNulty C A M, Toubou P, Herotova T K, Benes 
J, et al. (2010) Evaluation of e-Bug, an educational pack, 
teaching about prudent antibiotic use and hygiene, in 
the Czech Republic, France and England. J Antimicrob 
Chemother 65(12): 2674-84.

19.	Fernandes R, Naik S, Bhat A-G, Shetty R, Hande M-H, 
et al. (2019) Knowledge Assessment of E-Bug Assisted 
Antimicrobial Resistance Education Module in Class 
VII School Students of South Indian Coastal Town of 
Manipal. J Clin Med  2 8(1): 84. 

20.	 e-Bug (2022), UKHSA.

21.	 e-Bug (2022) .

22.	Moy F M, Alias A A, Jani R, Abdul Halim H, Low W Y 
(2018) Determinants of self-reported food safety 
practices among youths: A cross-sectional online study 
in Kuala Lumpur, Malaysia  British Food J 120 (4): 891-
900 

23.	 Abdul-Mutalib N A, Syafinaz A N, Sakai K, Shirai Y (2015). 
An overview of foodborne illness and food safety in 
Malaysia. Systems Biology 22 (3): 896-901.	

https://pmc.ncbi.nlm.nih.gov/articles/PMC4601136/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4601136/
https://onlinelibrary.wiley.com/doi/10.1155/2019/4313759
https://onlinelibrary.wiley.com/doi/10.1155/2019/4313759
https://onlinelibrary.wiley.com/doi/10.1155/2019/4313759
https://onlinelibrary.wiley.com/doi/10.1155/2019/4313759
https://onlinelibrary.wiley.com/doi/10.1155/2019/4313759
https://pubmed.ncbi.nlm.nih.gov/25134688/
https://pubmed.ncbi.nlm.nih.gov/25134688/
https://pubmed.ncbi.nlm.nih.gov/25134688/
https://pubmed.ncbi.nlm.nih.gov/25134688/
https://pubmed.ncbi.nlm.nih.gov/25134688/
https://pubmed.ncbi.nlm.nih.gov/20956353/
https://pubmed.ncbi.nlm.nih.gov/20956353/
https://pubmed.ncbi.nlm.nih.gov/20956353/
https://pubmed.ncbi.nlm.nih.gov/20956353/
https://pubmed.ncbi.nlm.nih.gov/20956353/
https://pubmed.ncbi.nlm.nih.gov/30642058/
https://pubmed.ncbi.nlm.nih.gov/30642058/
https://pubmed.ncbi.nlm.nih.gov/30642058/
https://pubmed.ncbi.nlm.nih.gov/30642058/
https://pubmed.ncbi.nlm.nih.gov/30642058/
https://www.e-bug.eu/
https://www.e-bug.eu/
https://www.emerald.com/bfj/article-abstract/120/4/891/65129/Determinants-of-self-reported-food-safety?redirectedFrom=fulltext
https://www.emerald.com/bfj/article-abstract/120/4/891/65129/Determinants-of-self-reported-food-safety?redirectedFrom=fulltext
https://www.emerald.com/bfj/article-abstract/120/4/891/65129/Determinants-of-self-reported-food-safety?redirectedFrom=fulltext
https://www.emerald.com/bfj/article-abstract/120/4/891/65129/Determinants-of-self-reported-food-safety?redirectedFrom=fulltext
https://www.emerald.com/bfj/article-abstract/120/4/891/65129/Determinants-of-self-reported-food-safety?redirectedFrom=fulltext
https://kyushu-u.elsevierpure.com/en/organisations/systems-biology/
https://kyushu-u.elsevierpure.com/en/organisations/systems-biology/
https://kyushu-u.elsevierpure.com/en/organisations/systems-biology/


Appendix 



 



 



 



 



 



 



 



 



 
 


	Title
	Abstract
	Keywords
	Introduction
	Methodology
	Results
	Discussion
	Strengths
	Limitations
	Recommendation
	Conclusion
	Acknowledgement
	References

